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Here is the first part of a comprehensive report on 

how to obtain an efflcient receiving operation. Top 

management, focusing more and more attention on 

this area, now recognizes it as a gateway of oppor­

tunity for cost reduction often overlooked in the past. 

Based on fext material from General Electric Com .. 

pony's highly successful Receiving Operations Work­

sho,s, here afe proven methods to help you analyze 

your own operation, make improvements and meal­

ure performance. This complete story offers you seY­

eral sure-fire ways of providing a faster, more ae .. 

curate and e conomical receiving service. 

By HENRY G. WEISS. Associate Editor 
in. cooperation. with. the Productio". 
Control Service, Gen.eral Electric Co. 



HOW TO PLAN RECEIVING • 

Integrating Receiving 
with Other Functions 

Hecei~ing is the process of accepting materials. It be­
gin; with the availability of a delivery vehicle for unltad­
ing and continues until the material received arriv~ at 
lhe use or nOJ'mal stocking point_ This includes the nx..,ipt 
and issuance of all necessary infonnation related to the 
process. 

A receiving operation may give tl.e semblance of effi­
ciency when considered alone. But wben it causes prob­
lems in other parts of the manulactnring cycle (such as 
stock-keeping, production control., purcbasing, or account­
ing), its performance is open to criticism. 

1t is important that the receiving information system 
be well integrated within the overall data processing sys­
tem of a manufacturing facility. Likewise materials han­
dling in receiving must be integrated to move materials 
weU into the manufacturing cycle. Economies in receiving 
shoold not he achieved at the expense of other functions. 

One measure of integration is the efficiency with which 
material is handled before and after passing through the 

~ ;:~;;r::~~:: ... 
Within any manufacturing operation, receiving is 

among the most important sources of information. The 
receiving information system originates and transmits 
data on timing, quantity and quality of inbonnd mate­
rials. The difference between success or faiJure in intro­
ducing new office tools sucb as a large scale data process­
ing computer into a manufacruring operation depends 
directly upon the accuracy and timeliness of the informa­
tion generated_ 

A receiving information system can be guided as to 
",'hat, when, where and how much data relative to in­
coming materials is gathered, verified and transmitted. 
The guiding factors to consider are timeliness, redun­
dancy and e:xceptions reporting. 

Timeliness or age of information is defined as the 
elapsed time hetween the arrival of the transport carrier 
bearing inbound materials and the delivery of informa­
tion concerning receipt to its destination. 

Information transmitted within a receiving system 
tends to be redundant. due to the fact that much of the 
basic information already exists within other portions of 
the manufacturing system. The purchase order, the re­
quest for materials, the vendors' invoice and the freight 
bil~ all have a certain amount of commOn information. 
The least possible amount of such common information 
shoulr! be reported. 

Reporting information from receiving can vary from 
the reporting of aU basic information down to reporting 

receiving system. Materials handling should be coordi­
nated so that economical handling prevails from shipper 
through the manufacturing process. Each handler should 
simplify subsequent handling by using handling equip­
ment which is common to all porticns of the handling 
route. 

Integration of information and material movement is 
necessary with suppliers, inspection, purchasing, produc­
tion control, traffic, packaging, transportation carriers, 
and even with the sales function_ Perhaps the number of 
times material or information comes to parade rest along 
the path of movement is an effective indicator of the 
degree of integration_ 

There are five primary functiol13 and four associated 
functions involved in receiving. The primary functions 
include information reporting, materials handling, lay­
out, personnel and quality control. The associated func­
tions are purchasing, production control, packaging and 
traffic. All must he considered in an integrated operation. 

oaly the exceptions to established rules. 
To illustrate, a rule may be established that material 

is of acceptable quality uoJess persons involved are in­
formed to the contrary within a certain period of time. 
'nis role would obviate reporting quality conditions on 
all acceptable material received. Freight charge informa­
tion and other data can also be subj ected to the ex.ceptions 
reporting rule. 

Speeding the How of information may be done with 
the aid of various devices including electronic computers_ 

ElectrorUc Computers--The development and use of 
electronic compoters for processing information in in­
dustrial operations may well he the most significant event 
to occur for the benefit of mankind in the twentieth cen­
tury. Computational work (such as payroll calcoJations 
or the determination of material requirements) and stor­
age of information on magnetic drums, disks, and tape 
can he accomplished at phenomenal rates of speed. 

Office procedures and information handling systems 
frequently must undergo major change when a ne-i~ elec· 
tronic computer is to he used. Whereas the use of a com­
pu ter brings greater accuracy and speed in to the data 
processing portion of an information system, it also high­
lights the increased need for more rapid communication 
"ithin the system. Faster communication is dependent on 
the ability of the transmitting channel to convey informa­
tion without its being distorted or delayed en route. 

Feeding information into a system using an electronic 
computer may re;ult in endless confusion if the basic in­
formation supplied is either incorrectly reported or mis­
understood. Tnput data must he aOOolulI>ly correct at the 
p' ,int of orip:in. Reviews of data accuracy, which are 
common in mannal systems, are not present in systems 
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using electronic computers. 
Teletype and Punched Tapes-Punched tapes and tele· 

type machines are be.ng used for reporting information 
from the receiving area. When receipts are repetiti,'e in 
nature, the material receiver passes the list to a teletype 
clerk after verifying the packing list against the physical 
material. From a tub file, a clerk selects a tape (previously 
prepared as a byproduct with the purchase order in pur­
chasing) and inserts it into the teletype machine. The 
operator types in the quantity and depresses an automatic 
key. The balance of descriptions is automatically typed. 
AU data is transmitted simultaneously to machines in the 
purchasing office and the data processing center. Typed 
reports, additional tapes and puncbed cards are produced 
here for use in inventory control records. 

Telal£tograp~A Telantograph machine may be used 
Lo transmit receiving information to interested functions 
such as purchasing and production control. Transmission 
of information relative to material received is achieved 
within minutes after uuloading. 

Teletype and Telegram-Teletype machines that are 
activated by telegrams (tape) from vendors and carriers 
indicate what has been shipped. Such messages become 
the receiving reports and are verified against the mate­
rial when it arrives. At the end of short intervals during 
the work day, receiving reports the items which have not 
yet heen accounted for so that purchasing may expedite 
these shipments. Everything else is presumed to have been 
received_ This type of system is operating on the "excep­
tion on reporting" basis. 

Punched Card5~Use of punched cards for reporting 
material receipts is spreading rapidly. The punched card 
is a by-product of the same typing operation which pro­
duces the purchase order. Representing purchase orders, 
the cards provide receiving with advanced information 
of what to expect. Punched card can be easily reproduced 
for multiple deliveries. 

Visi-Record Cards-These cards, included as a part of 
the original pnrchase oroer set, are now in common use. 
A single card for each expected receipt is easily main-
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tained ;~ an open Visi-record type file on tbe receiving 
Boor_ -",,:It copying machines, copies can be reproduced 
as req .ued. In this system, multiple receipts are POsted to 
the sa.ne receipt record by the material receiver_ Then, 
reproductions are made and dk.-tributed, and the receipt 
record returned to the file for further use. When a de­
livery is completed, the original receipt is used as one 
of the copies normally distributed so that it is cleared 
from the Jiles. 

Tags--Some people do not send copies of purcha.. ... 
ord~s to receiving as advance 'information aod for USe as 
reports. They prefer to issue very simple handwritten tags 
in mol.tiple copies. Only essential information appears on 
th.ese tags_ Filing systems and other paper work call he 
completely eliminated . 

M etlwds 0/ A nalysis-F1ow charting permits analysis to 
he made of each step of the receiving infonnBtion system. 
It can lead to cost reductions through elimination of some 
of the detail steps ill purchasing, accounting, traffic or 
production control as well as in receiving_ 

The u ual How charting techniques consist of drawing 
a continuous line, usualIy in a vertical fashion, to repre­
sent the How of information. Boxes and circles are gen­
erally employed to indicate the operations performed. 

Physical Layout-The physical arrangement of the re­
ceiving area greatly affects the information system. Lo. 
cation of inspection adjacent to the storage area instead 
of the receiving area can bave a major effect. Such a set­
up would require additional records for both inspection 
and receiving. 

Location of individual work stations in the receiving 
area may make possible the handling and processing of 
different freight classifications (trucks, express, parcel 
post, etc.) using different information systems for each_ 

A conveniently-located desk on the dod permits one 
material receiver to sign all delivery receipts while an­
other verifies the material and does the unloading. This 
may be preferred to having all the material receivers 
handle both the paperwork and the material. 

SUPPLIER 

WHY INTEGRATION IS IMPORTANT-Information and material move between rustomer, foctory and supplier i. different pot­
terns. Coordinated receiving considers purchasing, production control, packaging and traffic far a smooth, effiCient operotiOl1. 



Integrating Receiving with . . . 

2 . Materials Handling 

The receiving area is often considered a cost rednction 
gold mine. To move all materials through it as quickly 
as possible is the prime goal There are many ways by 
which this can be accomplished .. However, the elIective· 
ness of any material handling system is only as good as 
Ihe procedures established to maintain continuous flow. 

Mechanizing and standardizing can facilitate continuo 
ous How in receiving just as in manufacturing. However, 
mechanization can he brought about only by a careful, 
detailed analysis of present methods and costs. 

Continuous movement involves greater use of material 
handling equipment It lowers operating costs, reduces 
confusion and improves inventory control. 

Two important steps in the direction of continuous 
flow are (1) reducing the number of items received, and 
(2) simplifying and standardizing packaging. 

Raw materials and parts incorp<>rated in the'l'roducts 
can he simpliJied and standardized with a consequent re­
duction in the number of items that must be received. It 
is this Iype of simplification and standardization that 
eliminates handling. While such changes are the respon· 
sibility of engineering, the material receiver shonld point 
out their possibility wherever possible. 

Major reductions in handling costs can be achieved by 
simplifying and standardizing packages for incoming 
materials. 

The container that serves as both bin and box is an 
example of slandardized packaging. It reduces handling 
costs, improves housekeeping, and at the same time pro· 
vides protection for the contents. If these containers can 
be limited to a few sizes, Ihey can be readily palletized 
into unit loads. As a resolt, receiving handling costs de· 
crease radically, accidents decline, and more effective use 
can be made of handling equipment and space. 

There are many areas where cost reduction can he most 
effective. Here are seven costs which deserve attention: 

1. Costs related to the receipt and movement of in· 
coming materials (labor expended for handling and 
inspecting materials and preparing information relating 
to each receipt). 

2. Floor space charges. 
3. Demurrage (the cost resolting from holding the car· 

rier beyond the time aIlowed for loading and nnloading. 
4. Packaging costs. 
5. Compensation insurance premiums. 
6. Housekeeping costs. 
7. Losses due to deterioration of receipts. 
One way to stimulate thought about improving the 

handling process is to apply the work simplification test. 
The test consists of four basic questions .. They are: 

1. Can operations be eliminated? 
2. Can operations be simplified? 
3. Can operations be changed in sequence? 
4. Can operations be combined? 
Handling equipment to be used in receiving will be 

determined by three important factors. They are: 

1. Carrier's vehicle in which the receipt is delivered. 
2. Size, weight, number of packages per receipt and the 

number of receipts in one truck or railroad car. 
3. Handling methods employed by stores and the in· 

ternal transportation system. 
Gondola cars and stake trucks-usually used to trans­

port non·perishahle or weather.protected sheet, strap, 
coil, bags, or wire-are unloaded by an overhead crane 
or hoist or by a fork truck with attachments. 

Flat cars and flat· bed trucks---used to transport sheet, 
strap, coil, bags or wire--can be unloaded by a conven· 
tional or specially-equipped fork truck, a walkie fork· 
truck, portable conveyors, overhead equipment or straddle 
camers. The latter permit,; extremely rapid transfer of 
unit loads from f1at·hed trucks to the gronnd. 

Box cars and enclosed trucks--used to transport all 
types of material-nsually are nnloaded by mobile de· 
vices, portable COD\'eyors, or manual labor. 

Specially-equipped unit load cars and trucks-a devel· 
opment of the future--may be nnloaded by the conven· 
tional or walkie fork truck and by a completely. 
mechanized conveyor system. 

Characteristics of items received have a decided effect 
upon equipment selection. For example, in three General 
Electric receiving areas studied, only one package was in· 
volved in 60 percent or more of the receipts. At least half 
of the packages received in two of these areas weighed 50 
lb or less. Furthermore, most carriers deli,'er less than 
three receipts. 

These facts make it difficult to justify mechanized 
handling equipment seen in so many receiving areas. In 
this elise, it would be simpler to nnload packages com· 
prising several receipts onto a four·wheeled truck rather 
than a pallet! The truck could then be wheeled to the 
receiver's work station. After the receiving reports were 
prepared, the truck could be wheeled to a segregation area 
where the receipts could be unloaded onto pallets for 
dell very to destinations in the plant 

After the 6o.al processing by the receiving system, in· 
coming material coold be placed upon a conveyor, 
panet or other equipment to be used for movement and 
storage. A pallet system llSed by internal transportation 
shouN not be extended into the receiving system auto· 
matically. Much time is lost by receiving personnel in 
manipulating pallets, often because there is only one truck 
available. The money invested in one powered truck will 
buy many band units. It is therefore worthwhile to con· 
sider hand trucks carefolly for this type of operation. 

In the minds of many people, receiving implies fork· 
trucks and pallets. This is the case when volllIDe is heavy. 

Draglines, in the Hoor or overhead, can be teamed with 
four·wheel trucks in some receiving areas. Elsewhere, 
monorail, and other types of equipment are used. 

One General Electric department has a trolley conveyor 
which will transport aluminum rod in coils from re­
ceiving to the point of the Mst operation. Since the ca· 
pacity of this conveyor is 100,000 lb, it provides excenent 
first· in first·out conveyorized raw materials storage. 

Chain trolley and related overhead conveyors are not 
restricted to those applications where heavy loads are 
handled. They shonld be considered for moving small 
items from one operation to another within receiving. 

Applications of conventional portable skate., roller and 
belt conveyors in receiving operations are familiar and 
do not require detailed discussion. 

Integrating Receiving with 

3. Layout 
A good layout is built around a material handling sys· 

tern. And to a lesser extent, the reverse is true. Therefore, 
the handling system is a key consideration in every reo 
ceiving system layout, whether it deals with locations of 
the receiving docks or layout of the receiving area. 

If the receiving system is given the same consideration 
as the processing area, the flow of materials will be main· 
tained. Whether materials move smoothly or not depends 
upon the sequence of operations within the system. These 
should be studied carefolly. If a layout is developed 
around a well-designed materials handling system, hased 
On carefnlly.analyzed operations, materials will flow. At 
the same time space will be used effectively. 

Rapid flow of incoming material, free from congestion 
at the unloading dock, depends on au effective arrange­
ment of physical facilities and optimum use of space. 

Planning for the optimum use of space is the specific 
1I'0rk of a plant layout engineer. However, operating 
personnel-hecause of their detailed familiarity with 
every day situations, ever changing conditions and new 
ideas--shonld not be over·looked. 

Often, in service functions such as receiving, initial 
action toward a layout rearrangement is prompted by an 
operating supervisor questioning or suggesting modifica. 
tions to an existing layout. 

Any consideration of the movement of materials naln· 
rally begins with a review of the truck routes between the 
plant gate and the internal receiving points. Are these 
routes congested by railroad cars, intra·plant trucks, or 
stored materials? If they are, then new routes shonld be 
considered. ?>fa jor changes of this sort sbould not be 
shrugged off as impossible. The results achieved from 
such changes are well wortb the difficnIty in overcoming 
obstacles. 

Flow of inbound carriers is often impeded at the reo 
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ceiving docks by these two conditions described here: 
1. Too few truck alips. When this situation exists, the 

time required for one truck to leave the dock and another 
to back up to it is great Time that could be used for un. 
loading is required hy truck shifting. 

2. Restricted maneuvering space. A typical situation 
where maneuvering space is restricted exists in one com· 
pany that uses large quantities of steel. Trucks towing 
20·ft or 25·ft trailers must back 100 ft through a 9·ft or 
10-ft driveway to get under the nnloading crane. 

Even though few drivers experience diflicolty hacking 
through this driveway, a drive·through receiving dock 
wonld reduce set·up time. 

Inadequate maneuvering space and a lack of truck 
alips can be improved simnItaneously by saw·tooth docks. 
This arrangement provides room for more truck docks 
in the available space and makes spotting easier and 
quicker. 

Dock levelers-whether manual, hydraulic, mechanical 
or electrical-are widely used for truck unloading. Their 
efficient use, however, depends on adequate dock width 
and depth. An nnloading area 10 ft wide by 10 ft deep 
per dock is generally su1licient, if only one piece of 
mechanized handling equipment is to be operated On the 
dock. A depth of 15 it is desirable if additional mobile 
handling units are to he used. 

Where outside temperatures drop to lI1Icomfortahle 
levels, truck docks should be su1liciently long SO that dock 
doors can be closed. In some cases, a double door arrange· 
ment is used so that the inner door must be dosed before 
the outer door can be opened, and vice versa. 

Operation of a single push button sets up the action of 
the doors. Truck pit length should be ba>;ec\ on existing 
truck regulations (and anti.cipated changes in them) 
which vary from state to state. 

If an unloading dock runs alongside of a building for 
a continuous length, it is often wise to man off specific 
dock locations about 10 It wide and number them. 

A space utilization check list would contain the follow· 
ing points: 

1. Receiving is a processing and not a stnrage system. 
For this reason floor space should be smail 

2. Space requirements are closely related to the man· 
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DRIVE-THRU DOCKS 

SPEEDING now AT THE DOCK--fven though few drivers may experience difficulty in backing through a dri>ewoY, valuable 
"set·up·· tfme Is lost. Drive· thru doc:ks, $UCh as tt.ase illustrated here, make truck unloading on eosier, quicker q,erotion. 



ner. in whidI tile recelVlng system operates.. With skip­
lot IDSpection, certilication or bold tag routines, quantity 
receipts nm-er stop in the receiving area. They are moved 
from truck directly to stock. In this case, the required 
area depends upon the Bow of misceUaneous receipts. 

3. For what volume of miscellaneous receipts sbould 
space be provided? Compare the cost of each additional 
unit of space required against the frequency of the re­
quirement and the cost of emergency measures. Space 
sbould be provided so long as the fonner is less than, or 
equal to, the latter. 

A request ior additional floor space should be ques­
tioned. H !he requested space is to be devoted to tem· 
~rary storage. .then see about speeding the Bow of mate­
nals. One of the axioms of layout 5lates that available 
space will be used to coUect junk-ii nothing else. 

4. H Bow eannot be improved, the use of existing space 
should be studied. Frequently, such a study reveals that 
av~le vertical space is not being used. Palletizing 
~1pts and stacking them is then ggested. But palletiz. 
mg and stacking imply the storage of material in quantity. 
That is the purpose of storerooms, not the receiving area. 

On the oilier hand, storage racks provide space for 
pallets on which small receipts call be accumulated, pend. 
ing delivery by the internal trucking system. A little in· 
genuity frequently leads to installations involving equip­
ment such all roller conveyors instead of shelves. H the 
layout encourages loading and unloading the rack from 
opposite sides, first·in first-out material Bow results. 

5. Make use of the trucker. Some compaoies uncon· 
sciously accept part of the trucker's job-to th.e point of 
actually sending messengers each day to pick up mail and 
parcel post. Recognizing this, departments are now suc­
cessfully getting th.e truckers to do some of the internal 
transportation job. This is done by establishing receiving 
points adj acent to eventual storage locations. 

6. Several receiving points can help. A separate re­
ceiving poillt---dock or door-for shop supplies and 
maintenance items is worth consid.ering. In this way, tool 
crib items can be received without first having to be proc­
essed through the production material receiving point. 

If the tool crib or stockroom can be located against an 
outer building wall and bave its own dock or door, the 
stock keeper can then act as receiver. In five cases studied, 
there were twice as many receipts oi shop supplies, main· 
tenan.ce items, and non-durable tools than items of direct 
production material. This arrangement elimioated double 
checking and double handlillg that would otherwise acenr 
at both production receiving and the tool crib. 

SAW TOOTH DOCK 

CUT WAITI NG TtME-This arrangement IS helpful whe<e dock 
area is limited. It is one wa~ of increasing number of truck 
"slips. " and reduce the time a truck must _it to be unloaded. 

Inte grating Receiving with .•. 

4 . Quality Control 

Quality products, the responsibility of all company 
functions, contribute much to the growth of any orgaoi· 
zation. As competition increases, so will quality require. 
ments. Therefore, current quality assurance practices and 
techniques may become outmoded. The high costs of 
maintaining levels of quality will probably increase. For 
these reasons every· phase of quality control--and par· 
ticularly the control oi incoming materials quality-is 
worth investigating. 

The receiving inspection function can be materially 
redllced without sacrificing material quality. At the same 
time, the flow of information can be hastened. The pur­
chasing and production functions are assured that quality 
is acceptable when the "make it right the first time" 
principle has been applied. When notice of a receipt is 
also notice of acceptable quality, the typical information 
lag disappears. 

Management can speed the flow of materials and in­
formation when it minimizes delays due to misunder­
standings and variability in quality measuring devices. 
Two important steps in quality systems planning are: 

1. First, standards and acceptable levels for all quality 
requjrements mmt be clearly defined. These include ap­
pearance and surface uniformity. 

2. Inspection and test instructions and procedures 
(which specify characteristics to be measured and staud· 
ardize inspection and test methods) must be developed 
prior to receipt of the first lot 
jJuly when quality stand.ards and inspection procedures 

are explained to the vendor can he be expected to under· 
stand what is desired. When incoming materials meet 
quality standards th.e first time, they will flow smoothly 
and rapid1y through inspection and the entire receiving 
system. If confidence in the vendor can be developed, 
certilicationand auditing can be used. 

Frequent checking of gages, fixtures, and inspection 
equipment, and careful control of their issue, are other 
phases of inspection managem.ent that contribute to the 
general ohjective. 

Several departments have an incoming material control 
specialist in their quality control engineering activity. 
This individual arranges to have the vendor assure prod· 
uct quality wherever possible. He nsuaUy works in c0-

operation with design engineering, manufacturing en· 
gineering, purchasing, shop OperatiOM and receiving 
inspection. 

Three changes in quality control methods will promote 
the Bow of materials and information at most receiving 
installatioos: 

L Borden of quality proof can be put npon the vendo.r_ 
2. Revision of inspection and test methods can release 

quality information faster. 
3. Receipt.processing equipment can be improved. 
When the burden of proof of incoming material quality 

is placed on the vendor, materials move through the re­
ceiving system more rapid1y and at less cost. 

Responsibility for qnality assurance can be transiened 

only to .lJUalified vendors, and then unly in varying 
degrees ~fter quality performance has been proven. For 
example, maximum responsibility for proof of quality 
may be given a vendor. He is then penoilted to use 
vendor certification. 

This vendor sends with the incoming material copies 
of his quality control records, test data., and test samples, 
as statement of compliance with company specifi.catiuos. 
Inspection is reduced to cbecking certificates of quality­
an operation tha.t can be combined with verification of 
the packing slip and auditing. Incoming materials flow on. 

The privilege of certifying receipts is extended only 
after a close check of the vendor. His organization, proc­
esses and equipment used to produce and maintain de. 
sired quality levels must be appraised by quality control, 
purchasing, design and manufacturing engineering. His 
performance most warrant granting certifi.cation. 

Skip-lot inspection plans (plans which require inspec­
tion of every fifth, tenth or eleventh receipt, statistical 
sampling techniques, etc.) may be used to assure quality 
of certain incoming materials prior to granting of certi­
fication. Such plans transfer partial responsibility for 
quality assurance to the vendor. 

Material and information also Bows more rapidly if 
pre-production samples are inspected. Unacceptable char· 
acteristiC$ of the incoming material can then be corrected 
hefore the vendor runs production lots. If sample cast· 
ings and weldments, for eltlllllple, are checked carefully 
for conformance to specifications, production run lots 
may be more rapidly placed on auditing inspection. 

All of these devices transfer the responsibility for 
proving conformance with quality levels to qualified 
vendors. They do not lower the quality of receipts. In­
stead they speed the Bow of materials and information. 

Confidence in these devices is based on the proven 
ability of your vendors as reliable, stable suppliers--who 
recognize the importance of quality to your company. 
Purchasing buys quality as well as price. Why should 
your company dllplicate the vendor's efforts when you 
have proven that YOIl can have confidence in them? 

Records of vendor quality performance and trends 
indicated in the>!e records belp assure the receipt of good 
materials, and help to warn the vendor when trouble is 
imminent. The data and appraisa.ls, formalized into a 
quality rating plan, assist purchasing in selecting vendors 
who can produce quality materials. 

Incoming material inspection is necessary when a spe­
cific item is purchased infrequently from the same vendor, 
when first lots are received from a new vendor or from 
a new prpcess, or when an established vendor's quality 
has gone out of control Flow of these receipts through the 
inspection area can be improved in two ways: 

L Effective management of receiving inspection. 
2. CoordiDation of inspection with other components 

of the receiving system. 
Do all receipts require the same degree of verification? 

o! It is a waste of time and mon.ey to verify the receipt 
of five wrenches costing 50 cents each, using the same 
procedure as you would to verify the receipt of five meters 
worth $50 each. Similarly, it makes little sense to verify 
the quantities oi low·value items stocked in large quan· 
tities with the same care used to check incoming lots of 
other items for which inventories are maintained al a 
hand·to-mouth level. Judgment plays an important role 
here. 

Purchasing is of len so busy placing husiness with its 
numerous vendors, and then ell]>OOiting deli very that it 
may on oecasion overlook (and seemingly neglect) its 
equally important responsibilities. These include shep. 
herding goods onto stockroom shelves or into accumu­
lation areas in adequate number and with the assurance 
of proper quality. Only then is the purcbasillg cycle com­
pleted. 

Purchasing controls receiving's master working instruc. 
tions-as represented by incoming documentation ac> 
companying material received, or by receiving's copy of 
the purchase order. Therefore, purchasing must assume 
the burden oi proof when packages are misdirected or 
delivery instructions are poor. 

Purchasing is the communication medillJD between sup­
plier an.d receiving dock, and must make an accounting 
whenever it breaks down. As the negotiation body for a 
department, purchasing may make decisioll! lind inject 
special considerations which ailect the nooml operation 
of a receiving area. 

The purchasing-receiving courtship is not a one way 
romance. Receiving has the obligation of getting receiving 
information to purchasing for quick invoice Ipproval so 
it can proceed to accounting. Well-paid, happy suppliers 
are the ones who are easiest to persuade that packages 
should be legibly marked, delivered at a certtin time or 
that vendor lab certification should become part of the 
shipment procedure. 

Receiving personnel should always be on the alert t.o 
report inconsistencies in incoming deliverus. Many a 
transportation problem has been licked or improved by 
an alert worker on the dock. 

Since purchasing and receiving must worl closely to­
gether and are .often located remotely from each other, 
communication is most critical 

In some locations, the conventional "sqwwkbox" or 
Telautograph furnish the communication neassary with· 
out tying IIp pbone lines. One General EIectJic receiving 
area uses a Bell System Transmitter with by-product 
tapes. Some day closed·circuit television will be used. 

Three Tips on "tegrating 
rnspedion-Receiy!ng 

1. Integrate receiving inspection data ~th that 
of other components .of the receiving s,lem for 
automated data han.dIiog. 

2 . Combine inspection and receiving syBbn cleri­
cal activities when vendor certification is omployed. 

3 . Use receiving inspection for troubleshooting 
and corrective action to obtain prompt ~ition 
of suhstan.dard material and maintain cmtinuollS 
flow of quality material_ 



But whatever the problem in this area, nothing beats 
a purchasing agent's unplanned walk throngh the receiv­
ing area on occasion, and a receiving supervisor's return 
visit to purchlll!ing to review a troublesome situation. 
Manufacturing plants with this kind of understanding and 
teamwork can avoid the problems that cannot be worked 
out quickly and elIiciently_ 

Both groups must be careful to have a thorough under­
standing of each job and responsibility, and take the 
initiative to review current problems and solve them be­
fore they bave heen repeated. 

The document most influencing receiving is the pur· 
chase order. Special shipping instructions may be re­
corded that take much of the guess·work out of getting 
a package to its proper destination. 

For example, reference on the body of the order to a 
name that inquiries may be directed to--other than that 
of the buyer or material clerk-will save time and dupli­
cation of effort. Address instructions, particniarly in 
multi-plant work, are very important. They should he 
marked plain and big, so that anyone can quickly deter­
mine internal destination and make rapid delivery_ 

In special C8..<ea where no orders are placed becanse of 
special arrangements with vendors (whereby continuing 
partial deliveries are allowed), standing orders with 
special controls should be initiated. Local tnick pickups 
of small purchases from nearby vendors abonld be 
cleared throngh receiving to avoid buildup of uncom­
pleted orders. 

Re-designed purchase orders have resulted in many 
cases wbere receiving papers fail to work satisfactorily. 
New forms should allow easy manual posting of informa­
tion, particnlarly for partial srupments. One General Elec­
tric organization keeps only one receiving report for 
each orner, then makes up and sends out as many copies 
as it needs for distribution on a small reproducing ma­
chine. On partial srupments. each succeeding copy mailed 
supercedes the prior copy and carries the up-to-date story 
on the orner. 

Combining small lot requests not only saves purchase 
orders, but cuts down the number of packages coming 
into an unloading area 

One way of handling repetitive supplies activity is to 
place open orders with reliable local dealers, covering a 
specific period of time and with delivery direct to the 
requesting individual. Receipt documents are prepared, 
accumulated and billed monthly by the vendor. 

Many continuous prodnction operations have important 
suppliers who deliver JDaterial on an hourly basis 
throughout the day_ Such tight scheduling of deliveries 
is characteristic of departments having product-type lay­
outs, particularly when the material amounts to a con­
siderable portion of in-process inventories. 

Possibilities of negotiating more precise delivery sched· 
ules can be exploited with all major or critical suppliers, 
where specific hour or day deliveries will he beneficial. 
This will be true where material can be phased into the 
daily operation at point of use, or when an item is dilIicoJt 
to unload. 

For elt8Dlple, consider the problem posed by a two-day 
delivery of anew, delicate machine tool that catches 
everyone unaware because millwrights and other special 
unloading crews have not been advised. The carrl.er may 
be tied up at the unloading dock for hours until the spe­
cial crew has been notified. 

6. Packaging 

Most incoming materl.als are received packaged in 
one form or another. Generally, the packaging cost is 
included in the vendor's price and receives little or no 
attentiou. Similarly, methods and costs of handling re­
ceipts are often overlooked. 

Incoming material, therefore, should be watched to 
see if the packaging can be improved from the standpoint 
of protection and handling ease, or if the number of pack­
ages received is sullicienl to justify palJetization_ A 
watchful eye ou incoming deliveri.es will soon tum up 
obvious dilIiculties-such as the frequent delivery, by one 
or two carriers, of damaged material_ 

If a vendor's deliverl.es are consistently received in 
damaged condition (and not as the result of mishan­
dling), purchasing should be asked to have a representa­
tive of the vendor inspect the damaged delivery and to 
devise an improved package. A packaging specialist or 
planner should be invited to aid in the development of a 
better package. 

If the damaged goods are inter-works srupments, the 
packaging specialists should be asked to handle the prob­
lem throngh purch.asing directly with the supplier de­
partmenL 

The information gathered by the material receiver will 
aid the packaging specialist, whether he is employed by 
the company or by an outside vendor. An observant ma­
terial receiver can supply the packagiug specialists and 
llP'chasing persounel with the facts about his problems by 
asking a few simple questions: 

1. Is this material over-packaged? 
2. Is it under-packaged? 
3. Cau the package be handled easily? 
4_ Should packages be received in palletized fonn? 
These questions may lead to some interesting answers 

and substantial cost reductioDS. 
The packaging specialist will welcome pictures of any 

damaged containers, particularly if they are taken in the 
carrier's verude as unloading progresses. If that is not 
possible, make sketches showing the arrangement of the 
load and the location of damaged packages. Note varia· 
tion in damage with the position of the package in the 
load. Actual container dimensions and weight of contents 
as well as those indicated by the boxmaker's certi6.cate, 
will be particularly helpful in the event material is re­
ceived in a corrugated container. 

A valuable tool of any receiving operation is the in­
stantaneous picture-type camera. A snapshot is worth its 
cost many times over. It can be used to record before and 
after sequences, and is very belpful in promoting package 
improvement. 

Personal contact with outside vendors and other op­
erating components, through purchasing personnel, is 
the key to improved packaging of receipts. Letters and 
telephone calls will not initiate such a problem satisfac­
torily. because neither party is aware of the other's aims 
and needs. Usually the recipient is not familiar with the 

packaging equipment operated by the vendor company. 
Packaging and materials handling engineers play a 

large part in this improvemenL They will consider pro­
tection of the products, shipping classification require­
ments, fit of contents, handling in production, available 
packaging equipment, and other important factors. 

Engineers most also, as far as possible, size the con­
tainer to fit one of the standard pallet patterns. Obviously, 
size is limited by the nature of the contents, but full use 
of the pallet surface and stacking height can often be 
gained by juggling container size or the arrangement of 
packages on the pallet. 

Incoming materl.als may be over-protected. The receiver 
should compare packages in which similar materials are 
received and note their condition on arrival. From these 
comparisons, he can ascertain whether a receipt is over­
packed with respect to its weight. 

Either over or under.packing warrant review by a 
pa.ckaging specialist, Over-packing adds the excess cost of 
the container to the cost of the product, just as under-

packing with conseqoent package failure adds to the cost 
of rework, excess handling, or production delays. 

Product damage or excessive container costs can b.. 
reduced by the vendor through laboratory pre-sbipment 
tests (compression, impact and vibration) of improved 
containers. These tests abuse the packages products under 
controlled conditions to ascertain ability to withstand the 
hazards of transportation. The tests include both onder­
packing and over-packing, and show where less expen_ 
sive materials can be substituted. Results are IlS11ally 
confirmed by trial srupmenL 

One of the major points to cODSider in connection with 
incoming packaged materials is the impossibility of sepa­
rating pa.ckaging from bandling. Packaging and handling 
operations are so closely related that they must be studied 
at the same time. 

Any changes in packaging or handling methods shooJd 
consider all packaging materials and practices, related 
handling methods. This means consideration should be 
given to loading and shipping, storage and distribution 

How General Electric puts its receiving operation information to work 
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THE WORKSHOP encouroges group discussions of mutual probtems. By exchanging ideas, studenlS learn how to USfonlormottOn 
to best advantoge. Here, one group tackles its assignment, 0 case history to be worfted out in clos. tomorrow. 

General Electric's internal education program concerned with making im· 
provements in the receiving area centers around a three-day workshop. Held 
on the campus of Cornell University, these workshops have enabled the com­
pany to present valuable operating information to more than 80 of its key 
receiving personnel. Selected by buagers-Manufacturing, workshop studenl>' 
represent General Electric installations from all over the .5. 

The text used in workshop sessions in GE's Receiving Operations Guide. 
It is the same text wruch was used as a basis for this article. Case IUstory 
material and worksheets supplement the text. 

Workshop instruetors are members of the university's teaclling staff. Per· 
sonnel from GE's production control group also take part. They abow students 
how to apply, via the case history method, what they have learned from the 
Guide, classroom and discussion group!!. 

Dollar savings are ouly one way GE measures the results of its receiving 
workshops. There are numerous intangibles such as improved layouts and 
better paperwork to be considered when reviewing workshop advantages. 

AT CORNELL, ""rkshop student con 
clear his mind of doily ~e and con­
centrate on work at hondo 



techniques, BD.d the cost of all of these activities. 
PaIletWition for internal and external handling of pack. 

aged products when volume permits, is a growing trend. 
Many manuf;cturers and producers are finding that 
economies oHered by palletization ~? in meetin~ . rising 
labor coslS and intensified competition. In addition to 
reducing labor costs, economies of palletization inclu~: 

1. Optimum use of storage capacity and transportation 
space. 

2. Reduced damage and freight com. 
3. Expeditious handlliIg and d~very of the product.. 
Careful selection and constructiOn of paJlets IS essential 

if the full economies of pa1letization are to be realized. 
Patient work, study, and salesmanship are required to get 
an outside supplier's paHetization program underway. 
The reslllts are well worth the eHort expended. 

Sometimes the packaging specialists can effect extra 
economies by using heavier than requ.ired board, which 
gives a coutainer the stacking strength necessary to per. 
mit high tiering of pallets. The increased storage space 
more than offsets the increased costs of packaging mao 
terials. This is particularly true where the contents do 
not oHerany support to the container. 

Knotty problems involved in repeated and awkward 
handling of small parts can be sharply reduced by a bin· 
type packaging unit used at one GE installation. It is 
a. special shipping, storing, and dispensing container for 
small hardware, plastic, or metal paJts. The pack is con· 
structed of corrugated board with a sleeve running 
through its entire length. Scoop ends pull out a limited 
distance on both ends. Covering Haps, wben taped, seal 
ends of the box. 

The container's most ohvious advantage is that it cuts 
down the materials handling from receiving area or stock. 
room to work station, since the small parts remain in the 
original shipping container until acruall y used up. 

Because of uniformity and ease of stacking, these units 
can be palletized efficiently. They can be moved from 
receiving to work station in one continuous flow, thus 
averting production line hold-ups. If careful handling is 
involved, Ihey are often reusable. 

~ Integrating Re<eiving with 

1tJ"1 7. Personnel 
>/ 

Stalling the receiving operation poses a number of spe­
cial problems since the operation is nonnaIly faced with 
a fluctuating load. Many sections mainta.in material re­
ceivers to handle the minimum load and rely on related 
functions ~ke stockkeeping and maintenance to meet peak 
volumes. The reverse also works; i.e., staff to meet peak 
loads, then release ~eo for other worthwhile manufactur· 
ing assignments during idle periods. 

As in any other function, receiving sections operate 
best when well.planned, forward thinking personnel prac· 
tices are in effect. For each job an explicit title job 
description is neces8Brf outlining the range of responsi· 
bilities and wage payment and progression plan. Promis­
ing men are often rotated into other functi.ons and out. 

Seven Rules for Constant Flow 

1. Receiving is a processing area-not a storage 
area! Material should flow rapidly; it should be 
kept off the floor. 

2. Except for emergencies, material should first 
be processed through receiving. 

3. Common carriers abould he unloaded with the 
least effort, in the least time. 

4. Unsafe manual material handling should be 
reduced to a minimum.. 

5. The handling system should be sufficiently flexi. 
ble to accommodate variations in size, weight, and 
other characteristics of materials. 

6. Manpower, equipment and space should be 
utilized to their maximum effectiveness. 

7. Information regarding receipt should How as 
fast, or faster, than the material itself! 

standing performance is rewarded by promotion. 
Proper motivation of receiving employees is important 

since units are remotely located nom other manufactur· 
ing groups. An understanding of receiving's importance 
to the manufacturing process and how each indi vidnal 
in it can contribute to the profit of the business through 
cost reductions and improved service will make the re­
ceiver aware that he helongs on the team_ 

Too often in a service function employees do not feel 
this sense of belonging and have been left out of the direct 
channel of communication. There are a number of ways 

JlDployees can be made aware of the importance of 
receiving. 

Specialized courses covering subjects like workplace 
layout, materials handling equipment, work simpliJication 
and analysis oHered to receiving specialists and super· 
visors will pay handsome dividends in job satisfaction 
as well as dollarsaviogs in costs. In a recent series of 
workshops conducted at Cornell University for 80 General 
Electric receiving personnel, these very subjects were 
presen.ted in the three-day program. The cost of preparing 
material and presenting the program will be reconped 
many times in direct, measurable cost reductionacoom· 
plished after the couferees returned bome with a new Iltti· 
tude and set of tools to analyze and improve tbeir opera­
tions. Training can also be accomplished by a simpler, 
less expensive method: seIf·edncation_ On the job sessions 
drawing from talent in related functions is an effective 
way of hroadening an individnal's knowledge an.d interest 

. in his work. 
Special studies or analyses of work volumes and flow 

patterns can be plann.ed and executed in the receiving op­
eration or by bringing in students who are part of a 
formalized company training program. Of course. if one 
or more persons from the receiving unit can adequately 
perform the analysis, the sense of accomplishment will be 
greater. This kind of assignment need Dot be con6ned to 
just systems analysis. For example, in conjunction with 
plant sa£ety engineers, it could be the designing of a 
comprehensive safety program for receiving personneL 

Successful personnel planning is not difficult in the 
receiving area, but sucb standard practices as hiring j WIt 
anyhody for the job and then doing little to train them 
is to be avoided. Recruiting promotable people, develop· 
ing positive attitudes and good morale through special 
assignments, training and rotation will p revent stagnation 
and form the basis of 8n effective service operation. 

While the number of personnel may vary nom one re­
ceiving operation to another, the duties of individuals, 
sucb as unloading trucks, are remarkably similar. 

Integrating Receiving with 

8. Traffic 

Many plants, built prior to World War II, w~ 
equipped for rail deliveries. Large plants operated their 
own s,vitchiog locomotives. Regulation of trucks by the 
Interstato! Commerce Commission, under the Motor Car· 
rier Act of 1935, focused greater attention on truck trans­
portation and started a trend toward diverting inter-city 
tonnages nom railroads to trucks.. The trend has co.­
tinued to the extent that many plants are now wholly 
dependent on truck transportation. 

New plant designs take into account the shift in typ .. of 
incoming carriers, and generally have provided adequate 
truck facilities for normal production requirements. How· 
ever, older plants often sofier from lack of adequa.te truck 
docks and from truck bays of in,,-ufficient depth to ac­
commodate the longer trailers_ Unused rail·sidings inside 
buildings have been covered to satisfy manufacturing 
space deman ds, thllS diminishing receiving facilities. 

Nevertheless, with all its handicaps, the receiving func­
tion can be made to operate smoothly through the cou­
tributions of trallic and other technical functions. 

Traffic control can be aided by putting the pllrchase 
order to work. Before a purchase order is placed, th.e 
buyer should consider freight rates and the weight classi-
6cation of the item to be purchased. If a copy of the pur­
chase order is to be made available to the receiving unit, 
it should show the freight classification. It is then con· 
venient for the material receiver to check the classification 
against that sh own ou the transportation receipt furnished 
by the deliveriug carrier. This check can hea source of 
considerable savings in transportation costs. 

The problem of congested platfonns and exoessive truck 
detentions has been handled with considerable success by 
instructing truck Jines to make deliveries throughout th.e 
day. This was not possible a few years ago when it was 
the usual practice to make deliveries in th.e morning and 
pickups in the afternoon with the same equipment Now, 
".jth more equipment and greater competition, it is pos­
"ible to set IIp a planned receiving schedllie. 

umber of trucks entering the plant can he controlled 
by stipulatin~ the name of the carrier on the purchase 
order. Orders placed with vendors located in a common 
trucking area can he accumulated hy prior arrangement, 
in a gi"en carrier's terminal from which all mat~rial is 
routed via a single truck line. Thus the number of tru.cks 

entering the plant can be reduced considerably. Lower 
transportation cost is an added bene6t 

Every receiving operation is faced with the problem 
of damaged material and shortages of items listed in 
deliveries_ It is important that all irregularities in a ship­
ment be recorded on the carrier's delivery receipts. When 
dam aged goods are delivered, carriers should be no tified 
promptly and requested to inspect the damage. Prompt 
action will not only protect the filing of a claim, but will 
also strengthen the case for coJlection of damages. Likeli. 
hood of early payment is increased. 

The receiving unit is generaUy involved in Ib.e payment 
of transportation bills. In this connection, it is important 
to understand Interstate Commerce Commission's require, 
ments for the payment of these bills. 

R.ail Freiglu-Under a credit arrangement which 
usuaUy exists in operating departments, rail freight bills 
must be paid within 96 hours calculated as folloWs: 

When the freight bill is preseoted prior to, or at the 
time of delivery of freigbt, the 96 bOllrs of credit shall run 
from the first midnight following delivery of fre:ight. 

When the neight bill is preseoted subseqIent to de­
livery of the freight, the 96 hours of credit shill run from 
Ihe first midnight foUowing presentation oj 'e bill. 

Rail carriers should present or mail £rei;'t bills nol 
later than the .first midnight foU owing delirery of the 
freight, except when rate information is Dot Ivailsble to 
the carrier, in which case the freight bill shcnld be pre­
sented as soon as possible. When freight bills are mailed, 
the time of mailing shall be deemed the time of presenta· 
tion of the bills. ]n of dispute as to the time of mail­
ing, tl,e postmark is accepted. 

TrlJ(;k Freight--For truck carrlp.rs. the IntlfSlate Com­
merce Commission has authorized a seveooay period 
for presentation of b· following d.elivery of freight and 
a like credit period for payment. The same :regulations 
are prescribed for the presentation and payment of 
freight·forwarded bills. 

Waler Freight--Payment of charges to wUr carriers 
is on the same basis as rail carrier regulaoons, except 
that presentation of freight bills should be made prior 
to the second midnight following delivery 01 neigh.t. 

Truck Detention ChaJ'ges* A p ply .lbove 

These Free Ti s-An Example 

Freer-IDle, 
Material, lb. min.. PerVeblcle 

2,000 or less !O 
Over 2.000 but not over 6.000 !O 
Over 6.000 but not over l 2.000 UO 
Over 12.000 but not over 18,000 U5 
Over 18,000 but not over 24p00 2[0 
Over 24,000 but not over 30.000 :lS5 
Over 30,000 but not over 36.000 2&5 
Over 36,000 but nOI over 42.000 315 
Over 42.000 but not over 48.000 3t5 
Over 48.000 hut not over 54.000 3i5 
Over 54.000 but not over 60,000 %5 
Over 60,000 4.l5 

• Cbarge. for detaining a Imck beyond tbe free lin. allowed 
will vary upward from $2.50 per haU-hollr. 



Many companies specify "FOB-Delivery Point.," 
"Price to Include Delivery Charges" or "Freight to 
be Prepaid" on their purchase orders. 

Bulk cOIDDlodity deliveries auch as steel are generally 
made subject to collect transportation charges with the 
company making payment as indicated above, accord· 
ing to mode of transportation used. 

There are penalties, of course, if rail aod truck de. 
liveries are nol unloaded promptly. Almost everyone is 
familiar with demurrage penalties for detention of rail 
cars. The Association of American Railroads recently 
ordered a change in demlUTage rules, to increase the 
cost of detention of cars for loading and unloading. 

An extensive investigation into the need for changing 
demurrage rules is being conducted by the Interstate 
Commerce Commission. Present rules will prevail until 
a decision is reached by the commission. 

Charges for detainin g a trnok beyond the free time 
allowed will vary upward from $2.50 per half·hour. If 
delivery is offered during normal hours and not made, 
necessitating re·delivery, a charge is made in addition 
to the accrued freight charges. 

One plant estimated that truck detention charges could 
amount to $3U,OOO per year. This illustrates the expense 
which can be incurred if positive action in speeding up 
the unJoading operation is not taken. . 

The expansive subject of freight tariffs encompasses 
geographical locations of shipping and destination points, 
weight and commodity classifications, and Interstate 
Commerce Commission and state regulations. The receiv· 
ing foreman shonJd review freigh t tariffs with the traffic 
specialist of his company. Periodically, an incoming 
material traffic study may he made by the traffic special­
ist. The receiving foreman should review these studies. 

The Production Control function is primarily respon· 
sible for assigning materials to the processing lines in 
accordance with a detailed manu:facturing schedule. Con­
sequently, the production man is both directly and vitally 
interested in the rel.ative efficiency and activity of one 
receiving unit. The receiving information system fur­
nishes, in many ca.ses, the input information to the pro­
duction control operation, and therefore impacts on the 
accuracy and timeliness of material control records_ In 
a batch or Bow business, the rapid transfer of goods to 
processing lines is of paramoWlt concern. 

The job shop, however, usually takes the materials from 
receiving to the stockroom or accumulation area. In this 
instance, timing and material movement is not as im­
portant as the communication or information media. 
Accurate oounts, correct identifications and simplified 
documentation by receiving are all important to the stock­
keeper's better management of his inventory responsi­
bili ty. Sensitivity to rush orders by the receiver also 
contributes to tl,e production man's well being. 

Receiving must always be concious of the fact that its 
function starts the entire manufacturing cycle and 
markedly affects the material and inventory control sys. 
tem. A good plan keeps material Bowing to production. 

ext l\lonth: Part II of How to Plan Reeeiving Op­
erations-Analyzing Receiving Operations and 
l\Ieasuring Receiving Performance 

These are the men who worked with MMH to ake this report possible 

C. WILLAR.D BRYANT 
GE Manager-Materials 

Manufocturrog Service Div. 

H. FORD DICKIE 
GE Manager 

Production Control Service 

The ediLol$ of Modem Materials Handling aTe in­
debted to General Electric Company for its coopera­
tUm in making available te%t material wed at the 
Receiving Operatum, Worh hops conducted at Cornell 
University lor company personnel. The prime reler­
ence sourCe is GE's Receiving Operation Guide or­
ganized, directed and edited by E. C. Throndsen, 
Production Control Service. l;fuch of the material on 
measuring and improving receiving performa.nc<> was 
contributed by 10hn. R. Huffman, University of Cali-

E. c_ THRONDSEN 
GE Consultont 

Production Control Service 

JOH N R. HUf FMAN 
Professor 

University of California 

fomia at L03 Angeles. Too often the contributic..., 
made by the men who formulate the long-range plans 
and encourage project work of tms nature are over­
looked. MMH would like to point om that the co,.. 
cepticn of this project should b'e credited to H. Ford 
Dickie, Manager, Production Control, and to C. Wil­
lard Bryant, Manager-Materials., Manufacturing Serv­
ices Div., without whose cooperation, foresight and 
understanding of the problem., this special receiving 
report would not have been possible. 
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How to Plan Receiving Operations 

Part 1 - Analyzing and Measuring - D -
This is the second pa ri of a complete re p ort on how to oblain an e fficient re ceiv­

ing operation. Integrating re ceiving with othe r functio ns , covered in Pa rt I, sel 

the stage fo r a na lysis and measure ment . Here are p roven me tho d s to help you 

analyze your own o peration, make improvements and measure performance. 

It offers several su re-fire ways of providi ng a faster. more eco nomical receiving 

service, b a sed en General Electric Compa ny' s Re ceiving O p eratio n Guide . 

Variety may be the pice of life to some people, but 
to the supervisor or foreman of a receiving operation 
variety is a problem. Some inbound transportation car· 
riers arri,'e at completely unpredictable hours. Others 
ah.a,-s arri"e at approximately the same hour, but the 
exaci arrival time varies from day to day. Tbe number 
of receipts "aries and physical characteristics of paokages 

that arrive in the receiving dock vary tremendously. 
As a result, manpower and material handling equip. 

ment requirements fluctua te from hour to hour and day 
to da)'. Yet, in spite of the variability problem, recehing 
operations can be planned to yield superior performance. 
Any inlelligent planning, however, must be preceded by 
an aualys.is of incoming material. 

Analyzing Incoming Material 

One way to obtain an orderly picture of incoming mao 
terial is to make an analysis of the distribution of 
receipt weights, an analysis of container characteristics, 
,>T all analysis of. the variabilities ill weights and number 
of packages per receipt. 

Each of these distributions portrays a part of the 
receiving load. After categories have been established and 
analyses made, the problem becomes more recognizable. 
Since definition is the first step toward improvement, 
rapid progress usually follows analytical d istributions. 

Of course, it is always easy to say " My receiving 
operation varies too greatly to be analyzed." But in 
~ayillg this, you disregard an important opportunity for 
improvement, 

Averages do not present the receiving picture in true 
perspective and can be misleading. For example, although 
the average receipt in a typical GE operation was 4000 
Ih. 22 percent of the incoming lots weighed less than 5 lb, 
and 52 percent weighed less than an easily-handled 50 lb, 
and 78 percent weighed 1 than the average. The few 

20,000 to 3O,OOO-1b receipts and lone lOO,ooo·lb item dis· 
torted the average until it had little useful meaning. 

A breakdown, called a distribution of receipt weights, 
can be made from tabulations of receipts per order, pieces 
per receipt, and recei pts per delivering carrier. It takes 
such distributions to present the receiving picture in its 
true perspective. 

Methods studies, u ing analysis such as this have led 
to significant cost reductions. There are seven elements 
of information required to complete an analysis of reo 
ceipt characteristics_ They are: 

L ' umher of receipts delivered by each carrier_ 
2. umber of receipts required to complete an order. 
3. ' umber of pieces in each receipt and type of pack-

aging. 
4. Weigh t of each receipt. 
5. Destination within the plant, 
6. Dollar value of each receipt. 
7. Unloading time and method required. 



Ana lysis of Receipts Ind icates Most Eco no mical Handling Method 

more 
Receip Packages 1 ~

umberOf 
2 3 4 5 6- 10 11- 25 25-50 50-100 100- 200 200-300 than total 

Weight 

Less than 25 [bs. 

26 to 50 Ibs. 

51 to 100 Ibs. 

101 to 500 Ibs. 2 5 

501 to 1000 Ibs. 2 1 4 21 2 1 

1001 to 5000 Ibs. 1 4 1 3 

5001 to 10,000 Ibs . 
. F···· Ii 10,000 to 15,000 Ibs . 

15,000 to 20,000 Ibs . 
r-------------~--~-+--~~+---~" ~.:-

20,000 to 25,000 Ibs. t . , ,."" 

25,000 to 30,000 Ibs. ' 

30, 000 to 35, 000 Ibs. , 

35,000 to 40,000 lbs. 1'* 

40,000 to 50,000 Ibs. 

Total Receipts 46 11 10 5 3 9 8 

Area 

Area 

Area 

1 

1 

Key to Charts 
(G. E. Criteria) 

300 r eceipts 

37 

8 

15 

14 

12 

1 

A--Receipts weigh less tha n 5 00 Ib per 
pockoge---handle manuo lIy with 
lifting a ids such a s hoists. 

B-Receipl5 weigh less than 7S Ib per pack­
oge---ha "die manuo Ity with 2 -
wf1eel or 4--wheel hond truck_ 

C--Receipl5 weigh more tha n 500 Ib per 
pockoge--hondle wi th powered 
floor equipment. 

* Asterisk denotes unit loads 

EXAMPLE 'A-Thele ore 10 receipts in a rea B and 10 in o rea C tha t a re not unit loads. These figures indica te that this deport­
ment should try to sell vendors on fewer but heovie..- packages and convince them to ship in untt loads j-f possible. 

I~Numberof 
2 3 14 5 

more 

~" ~ 
1 6-10 11-25 26 -50 50- 100. 100- 200 200- 300 than Total 

we.gnt • 300 

Less than 25 Ibs. 137 .t .. 
" 

i'" 

Bli ", .. ,:.~T/'· ':"Ji : "", 
37 .,,} .. 

26 to 50 100. 6 "h, ,,} t6<!i~ Hilll;,) 
" 

::'" :.". '7 

51- 100 Ibs. 5 4 /" '? &h:. 10 , '" .'i 

101 to 500 Ibs . 4 2@ I',;.;· 
, t 8 

501 to 1000 Ibs. 1 1 1 1 
.....•. g 

I Wii; 4 

1001 to 5000 Ibs . 1 ' 1 1 3 3 
. ,. 

9 

5001 to 10,000Ibs. ' 1 ," 
" 

2 .t·W", 3 ,,, 

10,000 to 15,000 Ibs . .. © 
15,000 to 20,000 Ibs. .:Sl.'\ " 

. 
; ' F . .;;' It 1 

120,000 to 25,000 lbs. t ;?it,t.' . " !: .. ,." l ";z 1 

I ",,;,~nt\ to 30,000 Ibs. 
I ,. 1* 3 I 4 

30, to 35,000 Ibs; " ,. 
"., .. 

.; $ ~'.' 2 

100,000 , 1'; ,. t '. 1 ., 

Total Receipts 152 8 1 3 3 4 4 4 5 1 2 87 

EXAMPLE B-n.e pattem of entries toword the bottom and to the right of the chart indicates that this department must handle 
heavy Foods and a large number of packa ges per receipt. Th is m cy be done by polletiz ing Of' conveying direct to stock. 

.. 

Most economical handling methods can be planned 
and packaging can be coordinated by analyzing vari· 
abilities in receipt weights and packages per receipt. 
Examples of how to nse this technique are given in the 
distribution of these two variables for operations using 
two-wheel or four-wheel hand trucks and walkie or rider­
type fork trucks (see analysis chart on opposite page). 

Regions on the charts may be established arbitrarily 
and can be modified after an analysis of the costs of 
handling have been made. Two limil3tions were estab· 
lished in setting up the regions on the charts. One of these 
limitations is the number of packages per receipt, and the 
other is the weight per package. 

In region A packages weigh less than 500 lb each and 
the number of packages range from 1 to 25 per receipt. 
In region B packages weigh less than 100 lb and number 
from 2 to 25 per receipt All of the receipts that weigh 
more than 500 lb regardless of the number of units per 
receipt are found in area C. 

Another way of expressing this, which presents the 
reasons for setting up the regions, might be: 

Receipts within the area marked .4 weigh less than 
500 lb per package (package in both of these depart­
ments are usually uniform in weight) and the number 
range from 1 to 25. Such receipts can and should be 
handled manually with lifting aids such as hoists or 
monorails. 

Receipts that fall in chart area B weigh less than 
75 lb per package and consist of from 2 to 25 pa.ckages_ 
These are usually handled manually or with the aid of 
a 2-wheel or 4.-wheel hand truck. To reduce handling 
costs, vendors should be asked to package these in fewer, 
larger containers. 

All of the receipts that weigb more than 500 lb, re­
gardless of the number of units per receipt, are found 
in area C. These should be handled by walkie or rider­
type fork lift trucks, since such incoming material should 
be palletized or skidded. 

Modified charts, such as shown on opposite page, can 
be used as a guide to handling methods. The charts should 
he posted in the receiving area where material handlers 
have an opportunity to familiarize themselves with them. 

Analyzing Move Times, Delays and Volumes 
Many supervisors make it a practice of noting-par­

Licularly when walking into the work area unexpectedly 
- what each employee is doing. 

Such observations may lead a supervisor to conclude 
that "Pete mith works consistently," but "Joe Jones 
seems to dog it," and " Al Adams can't be doing much 
work becanse he is always in motion." These observa­
tions help to form the supervisor's evaluation of the oper· 
ating activity. 

Many snpervisors are hesitant to discuss conclusions 
based solely on snap observations with an employee. 
The supervisor has no facts---only impressions. Without 
knowing it, he may have selected observation times at 
hours that coincide with Joe's rest periods, or Al's nec­
essary trips to the files. 

Time studies covering a day's activity provide correct 
information and reduce uncertainty, hut such studies 
are costly. Furthermore, Joe may work steadily while 
the time study is in progress. 

The answer to what should be done is straightforward. 
The foreman should continue his observations, but make 
them at the intervals and in the manner specified hy 
recognized work sampling techniques. 

His conclusions will then be in measurable terms: " Joe 
Jones was observed SOO random times and found idle 
SO percent of the time. We can be 95 percent sure he is 
idle between 45 and 55 percent of the time." Since the 
SOO observations were taken at random, they are repre­
sentative of Joe Jones' entire work day. 

Now the supervisor is prepared to deal with Joe be­
cause he has facts and can substantiate JUg statements 
with results of other similar studies_ Th.e facts were ob­
tained by a modernized extension of the same "snap 
observation" technique which had been nsed intuitively. 

Work sampling indicates not only idle time but also 
man-hours required for unloading trucks, verifying pa­
pers, inspecting. etc. With ingenuity, performance stand· 
ards can be established for such j ohs. 

Work sampling will determine the percentage of time 

employees spend at different tasks if eacb job duty is 
coded and the appropriate code letter recorded. For ex· 
ample, M-l might indicate manual unloading or handling, 
M-2 operating a powered truck, T talking etc. 

At each random observation time, the supervisor de­
cides instantaneously what each employee is doing and 
notes the proper letter. When the study is finished, the 
percentage of time devoted to each task is calculated.. 

Measures of labor performance and the allocation of 
time-ta-job duties can be established simultaneously if 
observations are repeated at random intervals througb­
out a selected time period, such as a full working day. 
Such observations taken in one department provided the 
following breakdown of the activities of five men: 

Percen t 
Verifying papers and preparing receiving reports 11 
Handling receipts manually 21 
Handling receipts mechanically 21 
Idle. 20 
Absent from receiving area (chiefly employee C 

who delivered receipts to the storeroom) 15 
Supervision 5 
Talking on phone 2 
Walking or delayed 5 

100 
*The study period was not sufficiently long to determine 
if the 20 percent idleness was justified by truck arrival 
and unloading rates_ 

But even more interesting observations were made 
about individuals. For example, the checker, whose work· 
load was supposedly excessive, was found to be idle 25 
percent of the time. He was idle more than were employ­
ees .4, B, and C, who handled SO to 100·Ib packages 
quite consistently. 

The checker and the group leader seldom assisted the 
other men in unloading trucks-even when trucks 
waited for more than an hour. 

There are many other uses of work sampling such as 
checks 00 equipment and space usage. 



Checking Dock Capacity 

Between the arrival of a carrier at the plant gate and 
the deli very of incoming material to point of use or 
storage, elapsed time may be bours or days. 

For most receipts, unloading takes less than one hour. 
Verification of vendor's packing slips and preparation of 
receiving reports requires less than 15 minutes, and inspec. 
tion takes less than an hour. Transportation to the point 
of storage or use is usually accomplished in a few minutes. 

What takes aU the time? Waiting! Waiting for the 
carrier to be unloaded. Waiting for verification of pack· 
ing slip and preparation of receiving reports. Waiting 
again for inspection. And .finally waiting for internal 
transportation. Waiting time goes up and down with the 
rate of material arrival 

What can be done? The work force can be planned 
for each operation in the receiving system, fonowing 
queueing or waiting.line theory. Queueing theory takes 
into account the variation in arrival of material and the 
variability of processing facilities. 

It is clear that a line of trucks will lengthen as the 
average time to unload a truck becomes greater than 
the average interval between truck arrivals. For exam. 
pie, a line will form and grow if trucks arrive at an 
average of 15 minutes apart and uuloading requires 20 
minutes. 

If, on the other band, additional personnel reduces 
unloading time to IS, 10, or 5 minutes per vehicle, a 
shorter line-but still a line-will develop at intervals 
because: 

1. While trucks arrive 15 minutes apart on the aver. 
age, individual trucks arrive at varying intervals. 

2. Although unloading of a trnck requires an average 
of 5 (or 10) minutes, unloading of anyone trnck usually 
requires more or less than the average. 

TRUCK ARRIVAL DATA 

Time between arrivals Number of trucks 

2 min. or less (1 min. avg.) 1 
2 to 4 min. (3 min. avg.) 0 
4 to 6 min. (5 min. avg.) 0 
6 to 8 min. (7 min. avg.) 5 
8 to 10 min. (9 min. avg.) 10 

U trucks seem to arrive more frequently at some 
hours than others, the h'uck arrival times should 
be graphed: 

8:00 A 

1();00 ~ 
12:00 ~ 

r.. 
1:00 0 

r.1 
3:00 ;:;: TRUCKS IN 
5:00 e:: 1 2 3 4 5 6 7 8 9 10 11 12 ORDER OF 

ARRIVAL 

Estimating Manpower Needs-Five steps are necessary 
to estim.ate the manpower required for unloading 
carriers: 

1. Record th.e intervals between the arrival of trucks 
(or railroad cars) . 

2. Study the time required to unload trucks (or rail· 
road cars) and the specific methods employed. 

3. Estahlish and appraise alternate plans for manning 
and equipping the dock. 

4. imulate operation under each plan using the reo 
suits of the study of truck arrivals and estimated unload· 
ing times. 

5. Select the hest plan. 
These steps should be applied to a simulated operation 

to achieve the best results. Simulation consists of oper· 
ating a receiving system (or one of its components) on 
paper. It utilizes distribution of the time between the 
arrival of successive carriers, and the time required to 
perform operations such as trnck unloading. 

Careful constrnction of these distributions makes it 
possible to reproduce the operation of a receiving sys· 
tem by using times from the appropriate distpbution and 
plotting the course of events on paper. 

How I~ Conduct a Study- There are fnur steps to such 
a study. The first is to establish how frequently trncks 
arrive. It consists of recording the time (to the nearest 
minute) at which each truck joins the line of waiting 
trucks or passes the point where the line usually forms. 
If a gate guard issues trnck passes, the time-in from each 
ticket plus the few minutes needed to travel from the 
gate to the dock vicinity may provide a suffi.ciently accu· 
rate figure. 

Intervals between truck arrivals are determined by 
subtracting the times at which successive trucks arrive. 
reese intervals should then be tabulated until a total of 
400 or 500 have been recorded (see truck arrival data 
table) . 

If trucks seem to arrive more frequently at wme hours 
than others. the trnck arrival time should be graphed. 
Radically differen t slopes in lines indicate different arri· 
val rates. 

Any pattern of truck arrivals and railroad car switch· 
ings will be indi.cated if the name of the carrier is shown 
beside plotted arrival time. 

Railroad cars switched in at the same time each day 
and the company mail truck which is waiting to be un· 
loaded every morning at some departments are examples 
of arrivals exhibiting a pattern. These and others will 

TRUCK UNLOADING DATA 

Number 
Unloading time (minutes) of trucks unloading 

in this time 

Less than 21,2 (1 ¥4 average) 0 
21,2 to 71,2 ( 5 average) 3 
71,2 to 121,2 ( 10 average) 5 

12'>2 to 171,2 ( 15 average) 9 

.. 

Simulation of Existing and Proposed Unloading Operations Simplifies Plannint; 
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EXISTING OPE RATION-Simulation chart is constructed from 
truck arrival doto and untooding t;me table. Receiv"ng person­
nel id~e time is short~ truck waiting time is negl~glble. 

be disoovered in this manner. For carriers whose arrival 
exhihits a consistent form, 40 or 50 arrival and unload· 
ing times should be plotted separately. 

The second step consists of studying unloading time in· 
tervals. While truck arrivals are being recorded, the ob· 
server should note the time required to unload each truck, 
the time successive trucks arrive at and leave the dock, 
and whether o.r not a line existed. 

If there is no line, an estimate of the time trucks or 
railroad cars require to travel from where the truck line 
fonus to the dock must be added to unloading time. 

If there is a line, time between arrivals of successi ve 
trucks or cars at the dock is the unloading time. FoUo\\,· 
ing these two rules insures indusion in unloading time 
of that period when the receiving crew was idle because 
one truck was leaving and another coming to the dock 
(see unloading time table on opposite page). 

The third step concerns establishing alternate plans, 
however, before establishing any plans for unloading 
operations a careful study of all existing routines must be 
made. Revisions of routines affect truck or car unloading 
times, but do not influence arrival data. Therefore, new 
methods and new unloading times will be characteristic 
of eacb plan. 

Suppose the manager of materials points out that in· 
creases in production ,,,ill douhle the size of individual 
receipts in the near future, but that the number of men 
unloading tru.cks and verifying bills must not be doubled. 
A methods study indicates: 

The increased volume of receipts will be delivered by 
about the same number of trucks (this has been ob· 
served elsewhere). 

Improved methods will permit unloading the in· 
creased receipts in only 50 percent more time than 
is now required. 
This information, with the tables of truck arrival and 

unloading times, provides the data needed to simulate 
operations under existing conditions and the revised 
plan. Both of these are carried out to illustrate the tech· 
nique and how it can provide estimates of idle time, 
trnck waiting time, and truck line length. 
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PROPOSE.D OPERATION--Chart shows that new operation with 
some personnel hondiing twice the receipt volume is workable. 
Although truck waiting time is greater, it is not excessive. 

Simulating under different plans is the final step. Equip­
ment required for simulation consists of wooden beads 
(or slips of paper), pencil and some round·bottom bowls. 

On one group of beads (or slips or paper) should he 
printed truck arrival intervals. For example, truck arrival 
data might be reproduced by printing 1 minute on one 
bead, 7 minu tes on five beads and 9 minutes on ten beads. 
All of these beads go into a bowl Separate bowls would 
be used for periods when the arrival rate is substantially 
different, and wben trnc.ks arrive at specific times. 

A separate group of beads representing the truck un· 
loading data should be prepared and put into another 
bowl Printing 5 minutes on three beads, 10 on five 
beads, 15 on nine beads, etc. would duplicate the un· 
loading data in the table. 

Simulation itself is quite simple. First, individual 
bowls of beads are mixed thoroughly. Then a bead is 
selected at random from the truck arrival time bowl. 
If it reads 30 minutes and the receiving operation starts 
at 8 a.m., this indicates the first truck would arrive at 
8 :30. ext, a bead should be selected at random from 
the unloading time bowl. If it says 10 minutes, the truck 
would be unloaded by 8 :40. Repetition of this process 
might produce results like the tabulation shown. 

The number of trucks waiting to be unloaded is found 
hy looking down the bar chart vertically and counting 
the white bars. For example, between 8:25 and 8:30 
there is one trnck waiting to be unloaded; between 8:45 
and 8:55 there are two. 

Average waiting time per truck is the length of an the 
white bars (5 + 5 + 15 + 15 minutes) divided by the 
number of trucks (Il) or 3·* per trnck. 

Average length of the waiting line is computed by mul· 
tiplying the number of trucks in the line by the portion 
of the simulation period during which the line existed. 
Separate calculatious must be made for the time period 
when no trucks are in line, when a single truck is in line, 
and when two trucks are in line, etc. 

In the existing operation, for example, there were no 
trucks in line 105 min. (l35 - 30), or 78 percent of th.e 
~imulation period. The line consisted of one truck for a 



HOW TO PLAN RECEIVING . . 

total of 20 min. (5 + 5 + 5 + 5), or 15 percent of the 
time. Two trucks were waiting sim.ultaneously for 10 
minutes or 7 percent of the period. 

The cbarts can be helpful in determining these time 
periods. By moving from left to right across a chart it is 
easy to read the number of trucks in line at anyone time 
and th.e length of the time periods. 

Average length of the line then was 0.29 trucks (0 X 
0.78 + 1 X 0.15 +2 X 0.07) . 

Unloading aod verifying personnel will he free 33 per­
cent of the time (5 + 20 + 15 + 5 divided by 135). 
There are 135 minutes between 8:15 and 10:30_ 

Further simulation will determine the oumber of times 
idle periods will exceed some minimum interval necessary 
to permit performance of other receiving operations. 
From this data, an estimate of manhours which the 
truck uoIoader can spend on other operations can he 
obtained. 

To be va1id, estimates of average truck waiting time, 
average truck line length, and personnel idle tim.e must 
be hased on the simulation of operations for periods of 
many days. One way to determine the required length of 
the simulation period is to continue it until estimates of 
these variables ohtained hy simulation agree With those 
d.erived from work sampling studies. Such a check will 
make individuals more receptive to predictions based 
on results of simulation. 

ow lets return to the situation where the manager of 
materials anticipates doubling the size of individual re­
ceipts, but improved methods will permit unloading these 
receipts in only 50 percent more time than is DOW required. 

Simulation of operations under these conditions would 
normally consists of (1) establishing truck arrival times 
by drawing beads from the existing bowl, and (2) es· 
tablishing new unloading times by drawing beads from 
the existing bowl and increasing each time drawn by 
50 percent. The simulation should be continued for the 
period determined hy th.e simulation of the present oper-

ation or until values for average truck waiting time, ete. 
stabilize. 

Results of the simulation described here ace shown in 
the charts. It is easy to compare the existing with the pro­
posed operation. The average truck waiting time and the 
average truck waiting line for the proposed operation can 
he determined by the same method used for the existing 
operation. 

Comparing Simula t ion Results 

Present Proposed 

Elapsed time to unload trucks 135 min 140 min 
Receiving perSllnnel free time 33% 3.6% 

Average truck waiting line 0.29 trucks 0.84 trucks 

Average truck waiting time 3.5 min 10.5 min 

Proposed operation is feasible. Simulation has shown 
that receiving personnel can handle donble the size of in­
d:i vidual receipts and still have 3.6 percent free time. 

While this example is for a dock with one truck slip, 
simulation of operations is possible when there is more 
than one trock slip. Truck drivers' practices, however, 
must be formalized into rules. 

For example, a truck will go to an unoccupied slip 
on arrival if one exits, or the truck will go from the 
head of the line to the first slip that hecomes open. 

Bar charts for each slip and for the line can be pre­
pared from the results of a. simulation when these rules 
apply. Average number of trucks in line can be read from 
the chart. Tmck delays, idle nnloading, and verifying 
personnel time remain as before. 

Other rules make it possible to reflect changes in man· 
power m simll.lated operations. Suppose simulation shows 
that a truck line will continoe to grow if it reaches three 
ITjlcks in length. It would then be desirable to a...<sign 
additiona1 personnel to nnloading when the third truck 
falls into line, and to keep people on the job until tile 
line disappears. 

Reference Material to Help You Analyze Your Handling Opera tion 

RECENT MMH ARTICLES William G Brown, Dubuque, Iowa. The Ronald Press Co, New York. 

Now-Predetermined Times jor Ma­
terials Handling, July 1957, P 97. 
Tells about time standards for evalu­
ating handling methods. Explains 
how they can be used to predetermine 
all cost factors .. 

How Operations Research Aids Ma­
terials Hrmdling, August 1957, p 107. 
Describes new techniques that can 
take the guesswork out of decisions 
relative to the extent of loading and 
uoIoa.ding facilities needed. 

How to Analyze HandJing Methods, 
March 1957, p 83. Contains chart of 
handling techniques. 

SEruL BOOKS 

Work Sampling, Ralph M Barnes, 

Work Sampling, Robert E Heiland 
and Wallace J Richardson, McGraw­
Hill Book Co, New York 

Motion Economy and Work Measure· 
m.en.t, Robert L Morrow, The Ronald 
Press Co, New York. 

Industrial Engineering Ha.ndbook, 
Harold B Maynard, editor, McGraw· 
Hill Book Co, New York, New York. 

Timestudy for COS! Control, Phil Car· 
roll, McGraw·ffill Book Co, N.Y. 

Plant Layout and Materials Handling, 
James M Apple, The Ronald Press 
Co, ew York. 

Materials Handling, John RImmer, 
McGraw·Hill Book Co, New York. 

lndustrial Traffic Management, New· 
ton Morton and Frank H Mossman, 

OTHER LITERATURE 
Material Handling BOQkets, The Li­
brary oj Know How, published by the 
Material Handling Institute, Pitts­
burgh, Pa. 

Booklet No. I, What materials han­
dling means and the benefits in im­
proving methods. 

Booklet No.2, The tools you need to 
analyze problems, develop better 
methods. 

Booklet No.3, Organization of mate­
rials handling and its relationship to 
other function&. 

Booklet No.4, The functional opera­
tion of materials handling, the engi. 
neer and his training. 

] 
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Effect of added personnel is reflected in the simula­
tion by drawing unloading times from a separate set 
of beads of slips on which are written the faster unload­
ing times_ (Unloading time for any truck at the dock 
can he adjusted if the adjustment is made in the same 
way each time a similar situation arises.) Tben, wben the 
additional personnel are removed from the operation, un­
loading times are drawn from the origioa1 beads again. 

A good picture of operations will require simulation for 

many weeks. One day isn't enough to achieve good resnlts. 
If truck arrivals are heavy, or if there ace severa1 

tru.ck slips, simulation may require some form of calcu­
lating equipment. Simulating operations in no way re­
places the application of common sense to receiving oper­
ations. Simulation will indicate how mucb unloading time 
must be redooed or how mnch scheduling of trucks is 
necessary. Known technique! should be applied to im­
prove unloading methods and dock arrangements. 

Measuring Receiving Performance 
Performance of a receiving system can he measured 

by determining how well the physical system maintains 
th.e How of material and how well the information sys­
tem verifies and transmits facts. 

There are eight yardsticks that can be applied to a 
receiving operation to measure its efficiency. Four of these 
apply to the pbysical system 8.IId four to the information 
reporting system. First, let us consider the measures of a 
smooth.operating physical system. 

Labor Proouclivily is one of four measures that may 
be applied to the per formance of the physical system_ 
Most common unit of labor productivity is pounds per 
man-hour where: 

Pounds = Toial pounds of materials received­
Man·hours = Overall time required to nnload and 

move materials, to verify carriers' and vendors' paper­
work, and to prepare receiving reports. 

Unfortunately these criteria are very frequently un­
reliable or too late for effective control of operations. 

When the work load varies widely, only an average 
based 00 three days', a week's 'or a month's operations 
will be a reliable measure of performance. But such an 
average is available too late to effectively control opera­
as they progress. When re.u;ons for variation in the 
average from one period to the next are forgotten, needed 
changes. cannot be effected. 

To evaluate receiving system performance, lahar man­
hours required for receipts at each receiving point should 
he estimated and totaled. This sum should then be com­
pared with the total man·hours actually expended (as 
shown by time cards ) by receiving labor other than 
clerical activity. If clerical activity were not excepted in 
this case, the two totals wonld not be comparable. 

Generally, the actual man-honTS will exceed the es­
timate because some idle time is inevitable if average 
carrier waiting time and How time are maintained at 
specified values. For this reason, tbe report of estimated 
8.IId actual man·bours required should be accompanied 
by a report of average truck delay and average flow time. 

Unloading Delays-Unloading delay (demurrage) is 
a measure of labor productivity and supervisory effec. 
tiveness, when the volume of incoming materials is 
constant. 

You can measure unloading delay by maintaining a 
log of the time each truck enters the plant grounds and 
the time it backs into the dock for nnloading. Average 
of the lapse between these gives average waiting time. 

This average should be compared with the estimated 

average waiting time figure used when plans are made for 
staffing the department. 

Flow Time-Delivered materials should be in the store­
room or at point of use-not in the receiving area, where 
they are inaccessible and merely occupy storage space. 
But how fast should materials flow from the truck to the 
point of use or storage? 

Some operating components specify that materials 
must he delivered to inspection or stores on the day 
they are uuloaded. "Clear the receiving area by 5 p.m." 
is the rule. This is not an unworkable rule. 

Operating units should he trying to clear all material 
through the receiving system, incloding inspection, and 
deliver it to the point of use or storage in not more than 
four bours after arrival. This desirable performance level 
will he necessary to minimize operating problems in 
automated plants. 

Space Occupie.d-For a typical manufacturiug com­
ponent a receiving system (including inspection) yequires 
between 2500 and 4000 sq ft of floor and dock space. This 
is hased on the receiving systems in folU GE operating de­
partments which required space in this range despite the 
fact that: 

l. Total receipts varied from 650 to 3500 tons per 
month and from 400 to 1200 pieces per day. 

2. Dollar value of receipts varied from 2_3 to 7.4 mil­
lion dollars per quarter. 

3. Number of purchase orders ranged from 2,000 to 
12,000 per month. 

4. Total area of the departments ranged from 190,000 
to over 1,000,000 sq ft. 

In only a few cases did the maximum of one of these 
indices correspond to the maximum alloted space. The 
lack of rel.ationship between receiving system area and 
such indices of receiving activity arises from the prac· 
tices of: 

1. Receiving large quantities of incoming material ad­
j acent to the PQint of use and transferring them there 
directly. 

2. Transporting such materials from the carrier's ve­
hicle to storage without stopping witbin the receiving 
system. 

Only apparent reason for variation in space required 
appears to have been major layout diHerences. 

All of the previous checks apply to the pbysical system. 
But receiving is also vitally concerned with information reo 
porting. And there are ways to check its performance too. 
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Performance Criteria 

For the Physical System 

1. Labor productivity or output per man·hour. 
2. Dem urrage or average unloading delay, ie, 

time a carrier's vehicle must wait to be unloaded. 
3. Flow time or time required to unload the 

carrier's vehicle, to process the material received 
through the receiving system, and to move it to 
storage. 

4. Space occupied by the receiving system. 

For the Information S)-litem 

1. nnecessary outgoing information verifi.ca· 
tion and transmission. 

2. Age of receiving information made available 
to purchasing and material control. 

3. Number of holds in the receiving system. 
4. Cost of verifying and transmitting informa· 

tion. 

Information flows from the receiving system via forms, 
telephone and messengers. lnformation also flows into 
the receiving system. Hence transmission in both direc­
tions is important There are four checks which can be 
made upon the performance of an information system .• 

Like any other criteria, those for the information re­
porting system must be reliable, and must correctly indio 
cate performance despite random variations in operations. 
These measures mnst be timely to facilitate the control of 
operations while they are in progress or before they are 
repeated. 

Unnecessary Transmission-The receiving informa· 
tion system must verify and transmit data pertaining to 
what was received, how many were received, how many 
were acceptable, when the receipt took place, purchase 
order number, where and by whom the material was re­
ceived, from what carrier, and collect freight charges 
that must be paid. 

The information usually goes to purchasing, material 
control or the requisitioner and accounting. 

The amount of dnplication in outgoing information 
should be such that the time spent preparing receiving 
report." pi us the time required to rectify errors is at a 
minimum. 

When duplication is high, both correct and in.correct 
information will appear on the paperwork, on other re­
porting media, and the cost of paperwork preparation will 
be high. On the other hand, the time required to establish 
which information is correct, and the cost of correction, 
will be low. 

When there is little duplication of information in re­
ceiving paperwork, the time and cost of preparing it are 
low, but the cost of rectifying errors is high. 

The amount of repetition depends upon the frequency 
of errors. This may he two or three errors per 100 Ie-

ceiving reports, but can be reduced to two or three per 
1000 reports. 

Age of Outgoing In/ormation- How soon should in· 
formation reach purchasing, material control and ac· 
counting? For the most part, this should be within eight 
working hours after the vehicle carrying the material 
arrives on the plant grounds. In some cases, it can be 
reduced to four or two hours. 

Why the rush? In some flow shops, the need for rapid 
communication is obvious. Without it, additional expe· 
diters would be needed and phone bills would spiral 
upward. Elsewhere there are always rush orders. 

Information must flow from the receiving system at a 
rate compatible with that of other data received by pur· 
chasing, production and inventory control. Generally, 
operating components receive invoices before the arrival 
of the material to which they refer. Accordingly, a stack 
of invoices accumulates which must be sorted to match 
invoices and receiving reports. If receiving reports reach 
the matching point more rapidly, the invoices accwiln· 
lated wiD be fewer and sorting minimized. " 

Why should elapsed time be measured from the arrival 
of the truck in the yard? If the truck is in the yard, 
the material is in the plant. How wonld you, as a vendor, 
react to an expediter who called to inquire about a lot 
of material supposedly en route and, after checking with 
the carrier, you learned that the truck was in the yard 
but receiving was too busy to unload it? This bas 
happened! 

Most information should reach its destination in ouly 
a few hours after its generation. 

Numbe, of Holds-A Hold receipt is one that cannot 
be processed because information is laoking or erroneous. 
R&eipts are held because the vendor has failed to indicate 
the purchase order number on or in the package or be· 
cause receiving does not have a copy of the purchase 
order. Experience in.dicates that holds of 4 percent of in· 
coming receipts would constitute acceptable performance. 

Cost 0/ fI erifring Information- This should be com· 
pared with the loss which ruight be incurred if informa· 
tion were not verified. At one installation bulk material 
is delivered in open gondola cars. However, the weights 
of very few cars are checked since the cost of weighing 
is greater than the value of any less so far detected. 

Receiving personnel spend much time checking receipts 
that account for only a small percentage of the dollar 
value of all purchases. Because many procedures are set 
up on the basis that all materials are equally valuable, 
the possibility of reducing verification effort is one that 
should not be overlooked. 

REPRINTS AVAILABLE 

Limited quantities of this report a re ava ilable at 
$1.00 per copy from the Reoder Service Manager, 
Modern Materials Hondling, 795 Boylston Street, 
Boston 16, Mass. Copies in bulk will be quoted on 
request. Please be sure to enclose your nome and 
address when sending in your order. 

Planned Receiving Results In . .. 
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Streamlining Handling 
and Paperwork 
Here's how one of General Electric's top plants gels A-l performance 

on its receiving dock. It' s an outstanding application of key ideas de­

scribed in " How 10 Plan Receiving Operations," Part I, MMH, Sept. '57 

p.123 and Parf II, this issue, p .141 . 

There have been big changes in the receiving operation at General Electric's 
Home Laundry Department. ot 0 long ago, material could be buried in the 
dock area for a couple of days or more. Meanwhile, production lines might 
be getting dangerously low on parts. 

I ow, everyone knows what material has come in within an hour after it 
arrives. What's more, they know where it is and how to get it in a hurry if 
they need it quickly. Even in normal operations, all material is cleared from 
the receiving area "ithin 24 hours after it comes in. 

Receipts are record.ed upon arrival and a complete up·to.the.hour status 
report is in the hands of inventory control people every morning. The re­
ceiving bottleneck has been broken and., with it, have gone excessive costs 
and expensive delays-

Behind this change are three things: better handliog, rapid data processing, 
and streamlined organization. 

Crane Handles Unit Loads 

Handling has been vastly improved in the new setup. All incoming materials 
received loose are now palletized at th.e truck tailgate by the driver. Pallets 
rest on a section of portable roller conveyor, which is moved into the truck 
as materials are unloaded. An underhung crane takes pallet loads from the 
conveyor to one of 13 gravity roller lines opposite the truck well. After in· 
spection, materials move on to storage. 

The crane is the basic handling unit "WalJdes" also are used for goods 
received in unit loads. The crane covers the entire dock area, is fast.moving 
and easy to manipulate. Getting a load is mnply a matter of aligning the 
crane carriage with the portable conveyor. Pallets move by gravity partially 
off the conveyor and onto the crane. Powered rollers in the crane carriage do 
the rest. Unloading is just as easy. Pallets move in on one side of the crane 
carriage and off the opposite side. 

Accumulation lines are gravity roller. They provide ample capacity for a 
single day's receipts. Cartous are opened and checked on the Iin.es before 
release to stores. Fork trucks carry on from the accumulation lines. 

To improve handling further, truck loads are consolidated at a terminal 
in Louisville before delivery to the plant. Trucks also are scheduled in to the 
dock to avoid peaks and valleys in receipts. 

Tape Types Receiving Reports 

One of the outstanding features of the new receiving operation is a high· 
speed system for handling paperwork. The packing slip moves to the receiving 
office, where girls prepare the receiving report. This is done on a tele· 
typewriter equipped wi.th a punched tape control. The punched tape contains 
about 90 percent of the information on the report, and operates the ma.chine 



AT TRUCK WELL unit-load crane picks up pollet from portable conveyor extending into truck, then moves lood across deck to 
roller conveyor accumulation lines <see layout). Pallets are loaded by driver of the truck_ 

STREAMLINING HANDLING AND PAPERWOR.K, con: 

automatically at 90 words per minute. The girls add ouly 
information such as nmnber of pieces received, and the 
location of the material 

Th.e tape is prepared automatically on a teletype in the 
receiving office at the same time that the purchase order 
is being typed on a teletype in the purchasing office. The 
tape, identified by order number, is held in receiving 
until the material on order comes iu. 

When the receiving report is typed in the receiving 
office, it is reproduced automatically in the purchasing 
office, accounting, and the computer room_ Copies of the 
receiving report pass immediately to the incoming ma­
terial inspection group located next to the receiving office. 

With this system, purchasing men know within minutes 
of the arrival of material Inspection is advised at once, 
and basic data for inventory control is fed to the com­
puter section_ 

In the computer area, receiving information, and full 
data to indicate the status of all parts in the plant, are 
entered on punched cards. The cards then pass through a 
card-ta-tape converter. Next, the tape is analyzed by 
UNIVAC, which prepares a report on the status of parts 
on the exception basis. The compnter remembers the 
upper and lower limits of stock on each item, checks the 
balance on hand against these limits, and prints a report, 
listing those items requiring attention_ The report goes 

elch day to the inventory control men. These men also 
can check up-to-minute reports of receipts as the receiving 
reports are typed antomatically on the teletype machine 
in the purchasing departmenL 

Through these procedures, receiving information that 
is essential for control purposes is integrated smoothly 
into the over-all plant production program. 

New Concep t of Organization 

The third reason for "top performance" in the receiv­
ing area is the concept of organization applied in the 
Home Laundry DepartmenL The Materials-Manager is 
responsible for production control, purchasing, receiving, 
stores, product service and materials planning. Reporting 
to the Materials-Manager, the Purchasing Agent is reo 
sponsible for purchasing, inventory control, stores and 
receiving. His organization is made up of 8 "commodity 
teams" consisting of a buyer, inventory control technician 
and stockkeepers. The foreman of receiving and stores 
are members "ex ollicio" of each team. 

The buyer, as leader, has the over·alI responsiBility to 
get good parts, at the right price and time, to th.e right 
place. Each of the other members are expected to perform 
their function in the "flow of material" from the supplier 
to the first operatioD. This eliminates buck-passing and 
shifting of responsibility. The team approach results in 
everyone working together to keep costs down, quality up. 
and inventory turnover high, while schedules are meL 

T 

AT ACCUMULA TI OK LIKES powered rollers on crane carriage move pollet load onto conveyor_ After inspection, materials move 
to racks, background, or to production lines. All incoming materials clear the receiving dock within 24 hours. 

Equipment Selection Factors 

The crane selected for the receiving operation i a 
standard 5-ton unit of the under-hullg type, built by the 
Louden Machirrer), Co. The carriage has capacity of 2500 
Ib, although the basic unit load is planned for approri­
mately one ton . Operation is completely pushbutton, with 
one set of controls at the operator' position, and a second 
set on a pendant on the opposite side of the crane_ Con­
trols are et to provide automatic leveling at the height 
of the gravity roller accumulation I.ines_ The operator 
can by-pass this feature, however, and control the carriage 
height manually_ 

The portable roller sections used for moving materials 
out of the trucks are specially designed. They provide an 
incline so unit loads can be moved easily from trucks 
of varying heights_ A total variation in height of truck 
bed of approximately one foot is permissible. The con­
,'eyor is equipped with a brake to prevent unit loads from 
rolling until released by the trucker. A second brake sys­
tem, that can be released by the crane operator, prevents 
loads from rolling off the conveyor_ 

Built-in steel dockboarils are used_ These are of the 
counterweighted types, manually operated_ They adjust 
automatically to changes in height of truck bed_ 

The track used to guide one end of the portable COD­
veyor is recessed flush with the dock floor. It consists of 

a channel section, with an L-sectiOD mounted in t!le in­
verted position to provide a contour to match the oon­
veyor wheels. This design is strong, does not easily bend 
out of sbape under the impact of vehicles operating on 
the dock. 

Track normally is used to position one end of the port­
able conveyor during unloading operation. However, 
the conveyor has been designed so it can be removed from 
the truck and rolled to one side without difficulty. This is 
necessary when trucks arrive with materials already pal­
letized; ",ralkies" then are used for unloading. To shift 
the position of the portable section, the crane operator 
imply engages it ,,;th the crane carriage_ He theo can 

move the conveyor in or out of the truck or around the 
dock as required. 

The crane is equipped with fluid drive for precise con­
trol aud smooth operating characteristics. The crane car­
riage is specially designed to provide minimum carriage 
thickness and still have powered rollers_ Minimum thick­
ness is needed so the carriage can match the height of the 
portable section in all positions. Powered rollers make 
it easy to move loads on and off the carriage. 

In operation, the crane has proved to be a flexible piece 
of receiving equipmenL The entire system has proved to 
be effective in developing a smooth-running, efficient re· 
ceiving operation. 

To see how paperwork has been streamlined, tuTn. page ~ 



How General Electric streamlines paperwork for receiving 

PURCHASING MAKE 
PURCHASE ORDER 

.. MECHANIZED R OW OF INfORMAliON 

PURCHASE ORDER 

TElETYPE 

W RITER 

- MOVEMENT OF PHYSICAL ITEMS 

D TELETYPE EQUIPMENT 

TRANSMIT 

RECEIVING 

ACCOUNTING 

MATERIAL 
CONTROL 

RECEIVING REPORTS 

TELETYPE 

RECEIVER 

TELETYPE 

RECEIVER 

, ----------- ---. 
: WAREHOUSES I 
I I 
I I 
r ITEM I 

: I 
I 
I 

ITEM 
I 
I 
I 
- - ---- - ----- ---~ 

RECEIVING REP ORTS 

COPY TO ACCOUNTI NG 

COpy TO FILE 

INSPECTION 
IBM 

CONV ER TE R 
IBM 

SECTION 

TO UNIVAC 
ST EPS I N STREAM LI N ED SYSTEM - I. Purchasing prepares 
purchase order on teletypewriter: Key purchase order informa­
tion IS recorded on puncned tope in purchasing, and .simultone· 
ous~ in receiving. Tope in receiving is filed. 
2. When materia l comes in, tape runs teletypewriter to enter 
90 percent of information on receiving report automatically. 
Copies o f receiving report c.re produced simultaneously in ac­
counting and moterial control,. Key information on receiving 

report is recorded 'Simultaneous~y in IBM Section on punched 
tape. 
3. In IBM Section, punched tope is converted for UNIVAC, 
whicn prepares doily repart showing stotu. of moleriol far con­
trol purposes. 
4. Warehouses report receipts to receiving by teletype. Receiv· 
ing farlOW'S some procedure as if moterrol had come direct to 
recei'ving dock. 

• •• STREAMLINING HANDLING AND PAPERWORK, con' 

TA PE-OPERATED TEL ET YPEWRITER enten; 90 percent of i n formolion on receiving report. Operotors type remainder. 

VtUVAC ano1yzes receiving f'eports and other inventory control dolO, to gi ... e doilv ,.-eport on parts needing attention. 


