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ABSTRACT

A COMPACT ELECTRIC BARBECUE UNIT HAS BEEN DESIGNED
FOR INDOOR USE., TH1S BARBECUE HAS BEEN DEVELOPED FOR A
MASS MARKET,

A MARKET SURVEY WAS CONDUCTED TO DETERMINE POSSIBLE
DISTRIBUTION CHANNELS AND THE POTENT!AL MARKET FOR SUCH A
PRODUCT., A 8TUDY WAS MADE OF COMPETITIVE PRODUCTS TO EVAL~-
UATE THEIR DESIGN FEATURES, IN AN EFFORT TO SELECT THE
BEST POSSIBLE MEANS OF BARBECUING, COOKING PROCEDURES WERE
INVESTIGATED, A DETAILED STUDY WAS ALSO MADE OF POSSIBLE
HEAT SOURCES FOR THE UNIT WITH SPECIAL EMPHASIS ON COOKING
WITH RADIANT HEAT IN THE NEAR INFRA=RED END OF THE SPECTRUM.

THE FINAL DESIGN HAS BEEN DIRECTED TOWARD THE LARGE
POTENTIAL MARKET DESIRING BARBECUED FOODS PREPARED IN THE
KITCHEN WITHOUT THE MESS OF CHARCCAL AND SMOKE. THE INDOOR
BARBECUE UNIT CONSISTS OF A SIMPLE TUBULAR FRAME FROM WHICH
ARE SUSPENDED TWO INFRA=RED BAKING LAMPS, MEAT 18 PLACED

BETWEEN THE LAMPS ON A ROTATING MOTOR=DRIVEN SPIT WHICH IS

ATTACHED TO THE TUBULAR FRAME. THE COOKER CAN BE USED FOR
BAKING, BROILING, OR BOILING, BY REMOVING THE SPIT AND RO=
TATING THE ENTIRE FRAME NINETY DEGREES.

THE MULTIPLE FUNCTION OF THE UNIT IS8 HIGHLY SUCCESS=
FUL, AND THE GLEAMING COMBINATION OF CHROME AND WHITE ENAMEL

IS MOST PLEASING AESTHETICALLY.
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INTRODUCTION

BACKGROUND

THE ORIGINAL CONCEPT OF THIS PROJECT WAS TO DE=-
SIGN AN EFFICIENT TYPE OF SMALL ELECTRIC STOVE FOR
USE IN APARTMENTS AND SMALL LIVING UNITS. PReELIMI=
NARY INVESTIGATION INDICATED THAT THERE WAS A NEED
FOR SUCH A SPACE SAVING DEVICE. A DETAILED STUDY
PROVED THAT THIS ORIGINAL PREMISE WAS INCORRECT.

THE SMALL STOVE AND ROASTER MARKET IS REPRESENTED

BY SEVERAL WwWELL DESIGNED PRODUCTS WHICH ARE FILLING
THE EXISTING DEMANDo(l)*
WHILE INVESTIGATING CONSUMER PREFERENCE FOR
METHODS OF COOKING FOODS, SEVERAL HOME ECONOMISTS
SUGGESTED THAT THERE MIGHT BE A MARKET FOR AN INEX-=
PENSIVE ELECTRIC STOVE THAT COULD BE USED TO BARBE=

4
(2) CONSUMER ACCEPTANCE FOR SUCH A UNIT

CUE FOODS,
WAS STUDIED, AND ALL INDICATIONS POINTED TO A FA-
VORABLE RECEPTION FOR AN INDOOR BARBECUE UNIT WHICH

WAS PORTABLE AND COULD BE USED IN THE KITCHEN, ON

*HEREAFTER NUMBERS IN PARENTHESES THROUGHOUT THIS
THES!IS WILL REFER TO REFERENCE DATA FOUND IN AP-
PENDIX OECTION,
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PATI10S, IN RUMPUS ROOMS, ON BOATS, AND IN TRAILERS,
BECAUSE THIS WAS A NEw FIELD AND OFFERED GOOD POSSI=-
BILITIES FOR ORIGINAL THINKING AND ENGINEERING, IT

WAS SELECTED AS THE THESIS PROBLEM,

ScoPE AND DiIsScussion

THIS STOVE WOULD HAVE TO BE SMALL IN Sl ZE, LIGHT
IN WEIGHT, l&EXPENSlVE TO THE CONSUMER, AND YET BE SO
DESIGNED THAT LARGE ROASTS COULD BE BARBECUED IN A
MINIMUM OF TIME.

THE FIRST APPROACH TO THE PROBLEM INVOLVED UTIL-
I ZATION OF STANDARD COOKING EQUIPMENT AND ADAPTING IT
FOR A ROTATING SPIT FOR BARBECUINGe |INVESTIGATION OF
EXISTING COOKING EQUIPMENT INDICATED THAT PRESENT DAY
STOVES ARE HIGHLY INEFFICIENT. MOST STOVES ROAST
MEAT BY CONVECTED HEATe. OUCH A SYSTEM REQUIRES THAT
THE AIR WHICH 1S HEATED FOR THE COOKING BE ENCLOSED
IN AN EXPENSIVE AND WELL-INSULATED CABINET. EVEN
USING HIGH GRADE IMNSULATING MATERIALS, A GREAT DEAL

OF THE HEAT 18 LOST THROUGH THE WALLS OF THE STOVEe.

GREATER LOSSES OCCUR WHEN THE OVEN DOOR 1S OPENED
FOR BASTING, AND VALUABLE TIME 1S WASTED WHILE THE

INSIDE OF THE STOVE AND ALL THE AIR IN THE STOVE 18



INTRODUCT I ON

HEATED TO THE REQUIRED TEMPERATURE.

IN STOVES WHERE COOKING 1S ACCOMPLISHED BY A
RADIANT COIL, INEFFICIENCY IS ALSO GREAT. LITTLE
THOUGHT HAS8 BEEN QIVEN TO DIRECTIONAL REFLECTORS FOR
THESE RADIANT COILS, AND NO CONSIDERATION HAS BEEN
GIVEN TO THE PROPER WAVE LENGTH OF INFRA=RED FOR THE
BEST AND QUICKEST COOKING, STOVES WHICH COOK WITH
RADIANT HEAT UTILIZE LOW COLOR HEATING ELEMENTS. IT
18 AN ESTABLISHED FACT THAT LOW COLOR ELEMENTS, WHICH
ARE AT THE FAR END OF THE INFRA=RED SPECTRUM, HEAT
THE AIR IN A STOVE BEFORE PENETRATING THE FOODS BEING
COOKED.(a) MuCH OF THE ROASTING IN SUCH A SYSTEM IS
ACTUALLY ACCOMPLISHED BY CONVECTION AND 1S NOT TRULY
RADIATION, IT HAS BEEN FURTHER ESTABLISHED THAT EN-
ERGY AT THE OTHER END OF THE INFRA-RED SPECTRUM, THE
NEAR INFRA=-RED, WILL PENETRATE FOODS IN THE PATH OF
THE HEAT WITHOUT HEATING THE SURROUNDING AlIRoe THERE=-

FORE, IT SEEMS THAT UTILIZATION OF A NEAR INFRA=RED

HEATING SOURCE wWOULD BE FAR MORE EFFICIENT THAN THE

TYPE OF EQUIPMENT USED ON STOVES TODAY.



INTRODUCTION

THIS THESIS REPORTS ON INVESTIGATION OF NEAR
INFRA-RED SOURCES FOR RADIANT COOKING AND DESCRIBES
THE PROBLEMS ENCOUNTERED IN ENGINEERING, DESIGN,

AND MERCHANDISING OF A RADIANT COOKER FOR BARBECU=-

ING FOODS,



MARKET SURVEY

DisTrRIBUTION CHANNELS

DISTRIBUTION OF COOKING APPLIANCES 1S COMPLEX.
THE COOKING APPLIANCE FIELD MAY BE DIVIDED INTO
THREE CATEGORIES WHICH INCLUDE PRODUCTS OF LARGE
NAME BRAND MANUFACTURERS, PRODUCTS OF LARGE INDE=
PENDENT MANUFACTURERS, AND PRODUCTS OF SMALL MANU=
FACTURERSe [THE DISTRIBUTION IN EACH OF THESE CATE=-
GORIES VARIES GREATLY.

THE FIRST GROUP INCLUDES SUCH MANUFACTURERS AS
GENERAL ELECTRIC, HOTPOINT, AND WESTINGHOUSE. AP=-
PORTIONMENT OF PRODUCTS MANUFACTURED BY THESE COM=
PANIES 1S MAINTAINED BY THE MANUFACTURER DIRECTLY.
THESE PRODUCTS ARE ALLOCATED TO RETAIL OUTLETS FROM
DISTRIBUTION POINTS LOCATED IN ALL LARGE CITIES,

W1TH THE SECOND GROUP DISTRIBUTION IS MORE COM=-
PLEX. THESE MANUFACTURERS USUALLY DISPERSE THEIR
PRODUCTS THROUGH LARGE JOBBERS. THE JOBBERS, IN

TURN, ARE RESPONSIBLE TO THE MANUFACTURER FOR ALLO-

CATION OF THE PRODUCTS TO RETAIL STORES. IN MANY
CASES THE LARGE JOBBER WILL SELL TO A SMALL JOBBER

WHO WlLL THEN SELL TO THE RETAIL STORE.



MARKET SURVEY

THE THIRD GROUP 1S MADE UP OF SMALLER MANUFAC=
TURERS, WHO ATTEMPT TO ELIMINATE HEAVY EXPENSES OF
DISTRIBUTION BY SELLING DIRECT TO THE RETAILER.

SINCE MERCHANDISING OF THIS TYPE WILL WORK ONLY [N
SPECIALIZED INSTANCES, SUCH OPERATIONS ARE DIFFICULT
TO EXECUTE SUCCESSFULLYe THE MANUFACTURER MUST HAVE
A LARGE SALES FORCE TO CONTACT RETAILERS, AND THE
PRODUCT ITSELF MUST BE ONE WHICH 1S EASY TO SELL AND
DOES NOT REQUIRE SALES EXPLANATION OR CAREFUL INVEN=-
TORY CONTROL.

THE INDOOR BARBECUE UNIT DOES NOT FIT INTO THIS
CATEGORY BECAUSE IT EMBODIES SOME REVOLUTIONARY
COOKING FEATURES, WHICH MUST BE EXPLAINED TO THE CON=
SUMERe THE INTRODUCTION OF THIS UNIT WILL HAVE TO BE
CAREFULLY CONTROLLED AND GUIDEDe. [HIS CAN BE DONE
PARTI ALLY BY THE MANUFACTURER, BUT SOME SOURCE NEARER
TO THE RETAILER WILL HAVE TO IMPLEMENT THE MANUFAC-
TURER'S PROGRAM, NAMELY THE JOBBERe [IHEREFORE, THE
DISTRIBUTION OF THE INDOOR BARBECUE WILL BE SIMILAR
TO PRODUCTS IN GROUP TwO0, THAT 1S MANUFACTURER TO

JOBBER TO RETAILER.
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THE JOBBER WILL FIND THAT THERE ARE MANY DIFFER=-
ENT TYPES OF RETAIL OUTLETS FOR THIS BARBECUE COOKER.,
IN ORDER TO DETERMINE JUST WHAT RETAILERS MIGHT BE
"INTERESTED, BUYERS FROM VARIOUS STORES WERE CONTACTED.
THE PROPOSED PRODUCT WAS DISCUSSED, AND THEIR REAC-—
TIONS TABULATED.(4) FROM THESE DISCUSSIONS IT WAS
FELT THAT THE JOBBER WOULD HAVE LITTLE DIFFICULTY
DISTRIBUTING THE BARBECUE UNIT TO DEPARTMENT STORES,
APPLIANCE STORESy, HARDWARE STORES, AND SPORTING GOODS
STORE S»

IT 1S IMPORTANT TO NOTE AT THIS POINT THAT THESE
BUYERS BELIEVED THAT THERE WOULD HAVE TO BE A WELL
PLANNED PROMOTIONAL PROGRAM IN INTRODUCING THE PRO-
DUCT. THEY STATED ALMOST UNIVERSALLY THAT ALONG
WITH NEWSPAPER ADVERTISING STORES WOULD HAVE TO RUN
DEMONSTRATIONS OF THE UNIT IN OPERATION UNTIL ITS
REPUTATION HAD BECOME ESTABLISHED.

IN DISCUSSION WITH THESE BUYERS, IT WAS GRATI-
FYING TO NOTE THAT THEY WERE HIGHLY IN FAVOR OF THE
PROJUECT AND FELT THAT THE COMPETITION IN THE FIELD

AT PRESENT WAS NEGLIGIBLE.



TOWN AND COUNTRY BARBECUE

FlG. &
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COMPETIT! VE PRODUCTS

COMPETITION FOR THE INDOOR BARBECUE UNIT MAY
BE DIVIDED INTO TWO CATEGORIESe THE FIRST 1S THE
DIRECTLY COMPETITIVE FIELD IN WHICH SIMILAR TYPES
OF INDOOR BARBECUE UNITS ARE SOLDe ITHE SECOND IS8
INDIRECTLY COMPETITIVE, AND CONSISTS OF PRODUCTS
WHICH ALTHOUGH NOT IDENTICAL IN FUNCTION MAY BE
CONSIDERED BY THE PROSPECTIVE PURCHASER AS A SUB=-
STITUTE. FORTUNATELY THERE 18 ONLY ONE PRODUCT
WHICH FALLS INTO THE FIRST CLASSs THIS COMPETITOR
1s THE TowN AND COUNTRY ROTlsseéls.

THE TowN AND COUNTRY ROTISSERIE IS MANUFACTURED

BY THE CaAL=DeT PrRopucTs Co. OF LOS ANGELES AND SELLS
FOR APPROXIMATELY $190.00, DEPENDING ON THE GEOGRAPH-
ICAL LOCATION OF THE POINT OF SALE. THE UNIT IS8

WELL ENGINEERED, AND ATTRACTIVE IN APPEARANCE. (SEE
FiGcure 2)_ BRIEFLY, Tyg CABINET IS A DOUBLE WALLED,
INSULATED, STAINLESS STEEL SHELL. THE FRONT IS EN-
CLOSED BY HEAT RESISTANT GLASS OBSERVATION DOORSe. A
FRACTIONAL HORSEPOWER MOTOR 1S MOUNTED IN THE CASE,

AND DRIVES A STAINLESS STEEL SPIT AT six RPM. THE
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HEAT SOURCE 1S A CARBORUNDUM CO. SINTERED CARBON
ROD MOUNTED IN THE TOP OF THE CABINET. BELOW THE
SPIT 1S AN ADJUSTABLE SHELF TO BE USED FOR GRILLING
AND BROILING OF FOODS WHEN THE SPIT IS REMOVED.
AFTER CAREFUL STUDY, TWO MAJOR FAULTS IN THE
TowN AND COUNTRY UNIT ARE APPARENTe. FIRST, THE
PRICE 1S MUCH TOO HIGH FOR A MASS MARKET, AND SE-
COND, THE CARBON HEATING ELEMENT 1S EXTREMELY FRA=
GILE AND CAN BE DESTROYED EASLLY BY JARRINGe IT
SHOULD BE NOTED AT THIS JUNCTURE, THAT THE JOWN AND
COUNTRY UNIT, LIKE THE STOVES D{scussao IN THE INTRO-

DUCTION, UTILIZES A LOW COLOR HEATING ELEMENT. THis

ELEMENT COOKS PARTIALLY BY CONVECTION AND HENCE RE-
QUIRES A WELL INSULATED CABINET.

STUDY OF INDIRECT COMPETITION IS MORE COMPLE Xe
CAREFUL CONSIDERATION OF ALL TYPES OF PORTABLE
COOKING EQUIPMENT INDICATES THAT THE OVEN ROASTER
1S THE ONLY APPLIANCE THAT CAN BE CONSIDERED AS IN-
DIRECT COMPETITION TO THE INDOOR BARBECUE.(B) Oven
ROASTERS ARE MANUFACTURED BY SEVERAL MAJOR APPLI1ANCE

MANUFACTURERSe OINCE THE WESTINGHOUSE L0. SELLS 56%



DELUXE ELECTRIC ROASTER
18-QUART CAPACITY

Roasts, bakes, stews, cooks a complete meal for a
large family all at one time. No special wiring
necessary—may be plugged in any a-c electric
wall outlet. Supplied with ovenware.dish set.

FIG, 3
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OF THE TOTAL OVEN ROASTER OUTPUT, DETAILED STUDY OF
THE WESTINGHOUSE OVEN ROASTER WAS MADE.(6) (See
FleurRe 3) THE FOLLOWING CONCLUSIONS WERE REACHED:
le TO ELIMINATE THE OVEN ROASTER TYPE APPLI=-
ANCE AS COMPETITION, THE INDOOR BARBECUE
MUST HAVE AN ENTIRELY DIFFERENT FUNCTION,
THE PRIMARY OPERATION TO BE ADVERTISED

SHOULD BE THAT OF BARBECUING FOODS CLEANLY

AND EFFICIENTLY INDOORS,

N
°

THE INDOOR BARBECUE SHOULD INCORPORATE SE~-
CONDARY FEATURES WHICH ARE NOT AVAILABLE
IN OVEN ROASTERS, SUCH AS VERY RAPID COOK~-
ING, AND EASE OF CLEANING.
3., |F POSSIBLE THE INDOOR BARBECUE, LESS AC=-
CESSORIES, SHOULD BE IN THE SAME GENERAL
PRICE FIELD AS THE OVEN ROASTERS.
TO SUMMARIZE, THERE 18 LITTLE REAL COMPETITION
FOR A WELL DESIGNED INDOOR BARBECUE, PROVIDED IT IN~-
CORPORATES A GOOD STURDY HEATING ELEMENT AND IT IS

PRICED SOMEWHERE AROUND $75.00,
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POTENTI AL MARKET

"IT 1S EXTREMELY DIFFICULT TO OBTAIN EXACT
KNOWLEDGE OF THE DEMAND FOR A COMMODITY OR EVEN
CLOSE APPROXIMATIONS TO ITe [HE GENERAL DIS~-
CUSSIONS OF DEMAND BY ECONOMISTS DO NOT PROVIDE
ANY SIMPLE FORMULAS WHICH ARE EASY TO APPLY TO
THE FACTS OF A COMPLEX AND CHANGING WORLD.

SOME JUDGEMENT AS0UT DEMAND 1S SO IMPORTANT FOR
MANY BUSINESS DECISIONS, HOWEVER, THAT ANY AID
IS WELCOME. THE ECONOMISTS' GENERALIZATIONS
ARE OBVIOUSLY NO SUBSTITUTE FOR THE EXPERIENCED
BUSINESSMAN'S INTIMATE KNOWLEDGE OF THE CONDI~-
TIONS IN HIS PARTICULAR TRADE, BUT GIVE THE
STUDENT A USEFUL FRAME WITHIN WHICH HE CAN FIT
BUSINESS FACTS."™

FORECASTING 1S ONE OF THE MOST DIFFICULT PRO=-
BLEMS FACING A MANUFACTURER WITH‘A NEwW PRODUCT. IN
ORDER TO ESTABLISH HIS PRICE AS WELL AS HIS TOOLING
AND PRODUCTION FACILITIES; THE MANUFACTURER IS FORCED
TO ESTIMATE THE POSSIBLE DEMAND FOR THE NEW PRODUCT.

BOTH EXPERIENCED BUSINESS MEN AND TRAINED ECON-
OMISTS RECOGNIZE THAT DEMAND FOR A PRODUCT CANNOT BE
STUDIED WITHOUT SOME ASSOCIATED PRICE STRUCTURE.

BUSINESSMEN ARE AWARE OF THE BASIC PRINCIPLE THAT

THE LARGER THE QUANTITY PUT ON THE MARKET, THE LOWER

*MALCOLM Ps MCNAIR AND RICHARD O. MERIAM, PROBLEMS
e . FROBLENS
IN BusineEss Economics, (New York, McGRAw=HILL BOOK

CO., 194[)’ Fe 820
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THE PRICE; OR THE LOWER THE PRICE, THE LARGER THE

QUANTITY SOLD.

IN ATTEMPTING TO FORECAST POSSIBLE SALES THE
MANUFACTURER MUST S8TUDY THE MARKET FOR HIS PRODUCT
WITH A SPECIFIC PRICE IN MIND, SINCE THE PRICE IS
80 DIRECTLY RELATED TO THE NUMER TO BE SOLD. A RE-
TAIL SELLING PRICE SHOULD BE ESTIMATED BASED UPON
COST OF PRODUCTION, DISTRIBUTION, AND PROFIT.

IN THE CASE OF THE INDOOR BARBECUE UNIT, THE
APPROXIMATE SELLING PRICE WILL BE AROUND $75.00,

WITH THIS INFORMATION AT HAND A POLL WAS TAKEN IN
ORDER TO ESTIMATE THE NUMBER OF PEOPLE IN LOS ANGELES
COUNTY WHO WOULD BE INTERESTED IN PURCHASING SUCH A
COOKING UNIT AT THIS PRICE.

INDIVIDUALS IN THE SIXTEEN MAJOR ECONOMIC AREAS
OF Los ANGELES COUNTY, AS SELECTED BY THE LOS ANGELES
CounTYy REGIONAL PLANNING BOARD, WERE POLLED.(7) Six=
TEEN PERCENT OF THOSE INTERVIEWED STATED THAT THEY
WOULD BE INTERESTED IN SEEING THE BARBECUE UNIT IN

OPERATION AND MIGHT THEN DECIDE TO BUY ONE. THREE

PERCENT OF THE TOTAL STATED THAT THEY HAD WANTED SUCH
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A PRODUCT, AND WOULD CERTAINLY PURCHASE ONE IF THE

(8)

PRICE WERE AS LOW AS $75.00. PROJECTING THE

THREE PERCENT FIGURE OVER THE POPULATION OF THE

COUNTY, THE ESTIMATED DEMAND WOULD BE APPROXIMATELY
11,000 UNITS.(9) IN ORDER TO CHECK THE ACCURACY OF
THIS FIGURE, UNIT SALES OF AN ALLIED PRODUCT, THE
WESTINGHOUSE ROASTER, WERE CHECKED.

ALTHOUGH THE WESTINGHOUSE REPRESENTATIVE wWOULD
NOT GIVE AN EXACT FIGURE ON SALES 1IN LOS ANGELES
COUNTY, HE DID SAY THAT BETWeenN 15,000 anp 20,000
WESTINGHOUSE ROASTERS WERE SOLD IN 1948, SINCE THE
WESTINGHOUSE PRODUCT MAKES UP 56% OF THE TOTAL
ROASTER OVEN SALES, IT 1S SAFE TO ASSUME THAT APPROX-
IMATELY 35,000 unNiTs WeERE SOLD IN LO0s ANGELES COUNTY.
ALLOWING FOR THE FACT THAT THE INDOOR BARBECUE UNIT
1S NEW, AND WILL REQUIRE A PERIOD OF TIME TO PROMOTE,
THE 11,000 UNIT FIGURE CAN BE ACCEPTED AS AN ESTIMATE
OF UNIT SALES FOR THE FIRST YEAR,

ASSUMING THAT THE DEMAND IN THE TEN LARGEST MET-

ROPOLITAN AREAS OF THE COUNTRY WAS APPROXIMATELY THE
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SAME, A TOTAL PRODUCTION FOR THE FIRST YEAR WOULD
BE SOMEWHERE AROuUND 100,000 uniTse FUTURE DIS~
CUSSION IN THIS THESIS wiLL BE PREDICATED ON AN
INITIAL RUuN OF 100,000 uNiTS PRODUCTION FOR THE

FIRST YEAR.
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PRODUCT REQUIREMENTS

"FACTS GAINED THROUGH RESEARCH AS TO THE

PRODUCT REQUIREMENTS OF THE CONSUMER AND THE

WAY HE LIKES TO BUY PRODUCTS, AS WELL AS TO

THOSE OF THE TRADE AND THE WAY THEY LIKE TO

SELL PRODUCTS, MAY BE THE STARTING POINT FOR

MARKE TING PLANS AND DEVELOPMENT. "

ONE OF THE MOST SUCCESSFUL METHODS OF DETER-
MINING CONSUMER REQUIREMENTS FOR A PRODUCT IS BY
DIRECT INTERVIEW. WHEN THE POLL WAS TAKEN TO ES-
TIMATE THE DEMAND FOR THE INDOOR BARBECUE UNIT,
SOME INQUIRIES WERE MADE IN AN ATTEMPT TO DETERMINE
WHAT REQUIREMENTS THE CONSUMER WOULD HAVE FOR SUCH
A PRODUCTe. BRIEFLY, THESE REQUIREMENTS WERE AS
FOLLOWS:

le RAPID COOKING

2o LASE OF CLEANING

3¢ PORTABILITY
4, NO SMOKE OR FUEL

5., DBARBEGUE TASTE

6. Low PRICE, ABOUT §$75.00

*Ben NasH, DEVELOPING MARKETABLE PRODUCTS AND IHEIR
PACKAGING, (NEW YORK, MCGRAw HiLL Book Co., 1945),
Pe D2,
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Te

8.

9.

SURVEY

OperATION ON |10 voLTS
SIMPLICITY OF OPERATION

SIMPLE METHOD OF SPIT ATTACHMENT

CONSULTATION WITH DISTRIBUTORS AND DEALERS

CONFIRMED THE CORRECTNESS OF THESE REQUIREMENTS

FOR MERCHANDISING THE BARBECUES. THESE MERCHANTS

SUGGESTED SEVERAL ADDITIONAL FEATURES WHICH WOULD

ASSIST IN DISTRIBUTION WHICH ARE AS FOLLOWS?

DESIGN FOR KNOCK=DOWN SHIPMENT IN SMALL
PACKAGE PROVIDED THE ASSEMBLY 1S SIMPLE,
THE PACKAGE SHOULD INCLUDE A DETAILED

INSTRUCTION BOOK wITH RECIPES AND INFOR~-

MATION ON CONSTRUCTION AND OPERATION OF

THE UNITe
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DESIiGN REQUIREMENTS

THE FOLLOWING DESIGN REQUIREMENTS ARE A COM=-
BINATION OF FACTORS WHICH, IF INCORPORATED IN THE

DESIGN, SHOULD PRODUCE THE TYPE OF INDOOR BARBECUE

DESIRED BY CONSUMERS, DISTRIBUTORS, DEALERS, AND A
MANUFACTURER.

le EFFICIENT SOURCE OF HEAT IN THE NEAR [IN=
FRA=RED ZONE OF THE SPECTRUM, IF POSSIBLE.

2 UTILIZATION, PRIMARILY AS A BARBECUE UNIT
WITH A ROTATING SPIT, BUT ALSO DESIGNED
FOR USE AS A GRILL, BAKING UNIT, AND FOR
BOILING.

3« OSIMPLE, INEXPENSIVE CASE DESIGN WHICH AF-
FORDS EASE OF CLEANING, PORTABILITY, AND
ATTRACTIVE APPEARANCE.

4, THE UNIT SHOULD OPERATE ON |10 voLTs, 60
CYCLES A.Co, 1350 WATTS, AND MEET UNDER-
WRITERS' REGULATIONS FOR ALL STATES.

5. THE BARBECUE SHOULD BE DESIGNED FOR SIM=
PLE TOOLING, ELIMINATING ALL EXPENSIVE

DIES, IF POSSIBLE.
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SELECTION OF HEATING SOURCE

CONSIDERABLE EFFORT WAS EXPENDED IN DETERMINING
A SPECIFIC HEAT SOURCE WHICH wWOULD BE MOST EFFICIENT
FOR THIS TYPE OF COOKINGs BEFORE DISCUSSING THE VA=
R10US HEATING ELEMENTS INVESTIGATED, HOWEVER, IT IS
IMPORTANT TO REVIEW BRIEFLY SOME OF THE BASIC PROBLEMS
INVOLVED IN SELECTING A SOURCE OF RADIANT HEAT FOR
COOKING.

THE INFRA=-RED ZONE, THE MAIN SOURCE OF HEAT IN
RADIANT TYPES OF HEATING OR COOKING, EXTENDS FrROM 7000
ANGSTROM unNITs TO 1,000,000 ANGSTROM UNITS IN THE SPEC-
TRUM. $10)  THE LOWER RANGE WHICH 18 NEAR THE VISIBLE
LIGHT AREA IS KNOWN AS NEAR INFRA=RED; THE OTHER END
OF THE SPECTRUM 1S KNOWN AS THE FAR INFRA=RED WAVE
LENGTHS. WITH HEAT SOURCES EMITTING A MAJOR PORTION
OF THEIR OUTPUT AT LOW TEMPERATURES IN FAR INFRA=RED,
MUCH OF THE RADIATION IS IMMEDIATELY ABSORBED BY THE
AIR AND WILL NEVER REACH THE FOOD AS RADIANT ENERGY.
IT 1S ESSENTIAL THAT THE AIR WHICH 1S HEATED BE CARE-
FULLY CONTROLLED AND RESTRICTED BY A WELL INSULATED

OVENe
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ON THE OTHER HAND, HEAT ENERGY FROM THE NEAR
INFRA-RED SECTION OF THE SPECTRUM ACTS QUITE DIFFER~-
ENTLYe WHEREAS FAR INFRA=RED IS ABSORBED BY MANY
MATERIALS INCLUDING GLASS, WATER AND AIR, THE NEAR

INFRA=RED I8 NOTe FoOD PLACED DIRECTLY IN THE LINE

OF NEAR INFRA—-RED RAYS ABSORBS ALMOST ALL OF THE HEAT
WITH LITTLE LOSS. IT 1S VERY IMPORTANT TO KEEP THIS
FACTOR IN MIND TO UNDERSTAND WHY THE DECISION WAS

MADE ON THE TYPE OF HEATING ELEMENT USED FOR THE BAR=-

BECUE UNIT.

SINCE LOw COST 1S OF PRIME .IMPORTANCE IN MAR=
KETING THIS ITEM AND NEAR INFRA=RED WAVE LENGTHS HEAT
FOOD DIRECTLY AND DO NOT REQUIRE WELL INSUIWATED OVENS,
IT IS LOGICAL THAT A SOURCE WHICH GENERATES HEAT 1IN
THE NEAR INFRA=RED RANGE BE USED.

IN INVESTIGATION OF INFRA=RED THERAPY, THIS IN=-
TERESTING QUOTATION WAS FOUND WHICH LED TO THE FINAL

SELECTION OF A NEAR INFRA=-RED HEAT SOURCE.

"MOST PHYSICIANS HAVE BEEN UNFAMILIAR WITH
A FACT THAT 1S COMMON KNOWLEDGE AMONG ILLUMI~-
NATING ENGINEERS, leEe THAT RADIATION FROM
LUMINOUS SOURCES, AS TUNGSTEN OR CARBON FILA-
MENT BULBS, PENETRATES HUMAN TISSUE TO A GREATER
DEPTH THAN RADIATION FROM NON-LUMINOUS SOURCES,
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AS INFRA~RED COILS OR PLATESe OOMEHOW THE
ERRONEOUS IDEA HAS BECOME PREVALENT AMONG
PHYSICIANS THAT RADIATION FROM THESE NON=
LUMINOUS INFRA=RED COILS PENETRATES TO GREAT
DEPTHSe ACTUALLY, RAYS FROM THE FAR PORTION
OF THE INFRA=RED SPECTRUM, AS PRODUCED BY
THE NON=LUMINOUS OR BLACK BODY RADIATORS,
PENETRATE IN APPRECIABLE AMOUNTS TO A DEPTH
OF LESS THAN | MM,

"THE GREATEST PENETRATION OF RADIANT HEAT
CAN BE OBTAINED FROM THE SO=CALLED INFRA=RED
GENERATOR, WHICH PRODUCES CONSIDERABLE AMOUNTS
OF RADIATION IN THE NEAR PORTION OF THE INFRA-
RED SPECTRUM. ITYPICAL EXAMPLES OF THE LUMINOUS
TYPE OF INFRA=RED GENERATOR ARE THE TUNGSTEN
FILAMENT AND CARBON FILAMENT LAMPS."™

WITH THIS INFORMATION, IMMEDIATE INVESTIGATION
WAS BEGUN INTO THE POSSIBILITY OF USING INFRA-RED
HEATING LAMPS FOR THE PURPOSE OF COOKING.

GENERAL ELECTRIC, WESTINGHOUSE, AND SYLVANIA
ELECTRIC WERE CONTACTED. ALL THREE OF THESE MANU-
FACTURERS SUPPLY INFRA=RED LAMPS FOR COMMERC AL DRY-

ING PURPOSES. GENERAL ELECTRIC, HOWEVER, HAD MORE
INFORMATION ON THE SUBJECT OF COOKING WITH INFRA=RED

HEAT LAMPS THAN THE OTHER MANUFACTURERS,

*FRANK H. KRUSAN AND CARL C. ELKINS, "PHYSICAL THERAPY:
LIGHT," MepicaL PHysics, OTTO GLAaSSER, EDITOR. (CHicAGO,
THE YEAR BOOK PUBLISHERS, INC., 1944), pr. 1057-8,




DORBY INFRA-RED COOKER
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DESIGN

ACCORDING TO THE GENERAL ELECTRIC LAMP SALES
Diviston oOF Los ANGELES,(‘i) A SMALL MANUFACTURER IN
CHICAGO 1S USING A COMMERCIAL TYPE BAKING LAMP FOR
HEAT SOURCE IN A SWALL GRILLING UNIT. A BROCHURE ON
THIS UNIT WAS OBTAINED, AND THE USE OF THE LAMPS STUD-
IED IN THIS PARTICULAR CASE, THE DATA SHEET FOR THE
UNIT, NAMED THE DorsYy INFrRA=ReD CoOKER, (12) SHOWED
THAT THE LAMPS WERE BEING USED SUCCESSFULLY FOR
COOKING. THEREFORE, SEVERAL OF THE PAR 500 waTT LAMPS
WERE OBTAINED FROM GENERAL ELECTRIC AT NELA PARK,
CLEVELAND, OH1O,

THESE LAMPS WERE USED IN EXTENSIVE TESTS TO DE-
TERMINE THE ADVISABILITY OF USING THEM FOR THE HEATING
ELEMENT IN A BARBECUE UNIT." THE TESTS INDICATED THAT
THIS LAMP WITH SOME MINOR MODIFICATIONS IS A FINE SOURCE
OF RADIANT HEAT FOR COOKINGe THE ONLY FAULT SEEMED TO
BE A TENDENCY TOWARD HOT SPOTS IN COOKINGe CHANGES TO
CIRCUMVENT THIS CONDITION ARE BEING MADE BY THE MANU=

FACTURER BY A SLIGHT MODIFICATION OF THE REFLECTOR DE-

S1GN.

*SEE APPENDIX, PP. 83 FOR DETAILS OF TESTS.



J1YM

dl
000G d¥vd

v
vy

-~ 172\

*03

\

.

o1uL

3 | ,.“

337

I
3 Yy
3 vy

ok o
Ve

5

FIGs



THE ADVANTAGES OF THE PAR 500 WATT INFRA=RED

HEAT LAMP FOR COOKING ARE DESCRIBED IN THE FOLLOWING

PARAGRAPHS,

I

TH1S PARTICULAR LAMP 1S IDEAL FOR EMITTING
HEAT WHICH 1S DEEPLY ABSORBED IN PROTEINS.
ACCORDING TO MiIss JEAN BATH, ASSOCIATE PRO-
FESSOR OF B1oLoGY AND Fo00D CHEMISTRY AT THE
UNIVERSITY OF CALIFORNIA AT L0OS ANGELES,
THE BEST WAVE LENGTH FOR PENETRATION AND
ABSORPTION OF INFRA=RED IN PROTEIN MATTER
1s aAROunD 18,000 ANGSTROM.(IO) OF COURSE,
1T 18 IMPORTANT TO REMEMBER THAT THE ABSORP-
TIVE QUALITIES OF DIFFERENT PROTEINS VARY
WITH WATER CONTENT AND DENSITY, BUT IN GEN=-
ERAL IT 1S ACCEPTED THAT SOMEWHERE IN THE
RANGE BETweeN 13,500 ano 21,000 A, mOsT OF
THE DEEP PENETRATION OCCURSe. THIS DATA IS
PURE HYPOTHESIS, HOWEVER, AS THERE 18 NO
LABORATORY DATA AVAILABLE ON THE COOKING OF
FOODS WITH THIS LAMP., Miss BATH BASED HER

OPINION ENTIRELY UPON EXPERIMENTATION WITH
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INFRA=RED IN ALLIED BIOLOGICAL AND AGRICUL-
TURAL FIELDS,

SINCE THE PEAK PERFORMANCE OF THIS LAMP 18
AROUND 18,000 A., THE ENERGY, OF COURSE, 18

IN THE SO-CALLED NEAR INFRA=RED RANGE. THE
ADVANTAGES OF NEAR INFRA=RED HAVE ALREADY

BEEN DISCUSSED GENERALLY. |IN APPLYING THE
ADVANTAGES TO THE DESIGN OF A STOVE OR BAR-
BECUE UNIT, IT IS IMMEDIATELY OBVIOUS THAT
CONSIDERABLY LESS EFFORT NEED BE EXPENDED

FOR DESIGN OF A WELL INSULATED STOVE ENCLO-
SUREe IN FACT, THE QUESTION ARISES WHETHER

A STOVE ENCLOSURE 1S REQUIRED AT ALL.

IN ADDITION TO THE POSSIBILITY OF ELIMINATING
THE CONVENTIONAL STOVE ENCLOSURE, IT SHOULD

BE REMEMBERED THAT THE REFLECTOR SPOTLIGHT I8
A HIGHLY EFFICIENT UNITe. THE LOSSES OF ENERGY
THROUGH THE GLASS AND OUT THE BACK OF THE SIL-
VERED REFLECTOR ARE NEGLIGIBLE. BECAUSE OF
THE DESIGN OF THE REFLECTOR AND THE INHERENT

QUALITIES OF NEAR INFRA-RED, A VERY HIGH PER-
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CENTAGE OF THE ENERGY EMITTED IS ABSORBED
INTO THE FOOD IN THE FORM OF HEAT.

4. ANOTHER GREAT ADVANTAGE OF THIS HEAT SOURCE
WHICH WILL BE APPRECIATED BY THE HOUSEWIFE
IS THAT WHEN FOODS ARE COOKED IN PYREX DISHES,
WHICH DO NOT ABSORB HEAT, THE DISHES REMAIN
COOL AND EAsv TO HANDLE. ALSO, FOODS MAY BE
WRAPPED IN CELLOPHANE BAGS AND COOKED. FRO-
ZEN FOODS MAY BE LEFT IN THEIR CELLOPHANE
WRAPPER WHILE BEING HEATEDe [HIS FACTOR
ALONE WOULD GIVE ANY STOVE OR BARBECUE UNIT
GREAT SALES APPEAL, AS POTS AND PANS WILL NOT
HAVE TO BE SCRUBBED AFTER COOKINGe

5, OANITATION I8 ONE OF THE MAJOR CONSIDERATIONS
WHEN DESIGNING A STOVE OR COOKING UTENSIL OF
ANY TYPE, JHE QUESTION ALMOST EVERY HOUSE=-
WIFE ASKED IN THE SURVEY WAS, "ls IT EASY TO
KEEP CLEANT" THE ANSWER TO THIS IS SIMPLE.
A DAMP RAG OR STEEL WOOL WILL REMOVE ALL

DIRT AND FOOD PARTICLES INSTANTLY. IN THIS

RESPECT, THIS LAMP 18 FAR AHEAD OF SUCH ELE~-
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MENTS AS CAL-ROD, GLOWER, OR GLOBAR,

6e ANOTHER ADVANTAGE OF THE PAR 500 wATT LAMP
1S ITS DURABILITY AND LONG LIFEe. ALTHOUGH
THE REFLECTOR LAMP WITH THE PYREX LENS wiLL
NOT WITHSTAND BEING DROPPED, IT 18 EXTREMELY
RESISTANT TO NORMAL FORMS OF SHOCK. IT wiLL
NOT CRACK OR BREAK WHEN SPATTERED BY GRAVY,

AND WILL WITHSTAND AN INADVERTENT BLOW WHILE
TENDING THE FOODS. THE LIFE OF THESE LAMPS

1S RATED IN ExCEss OF 6000 HOURS. ASSUMING

THAT THE STOVE 1S USED ONE HOUR A DAY EVERY

DAY IN THE YEAR, THE LAMPS WOULD CONTI NUE

TO FUNCTION FOR OVER NINE YEARS.

ToO SUMMARIZE, THE PAR REFLECTOR SPOT LIGHT WAS
SELECTED AS A SOURCE OF HEAT BECAUSE IT 1S A GOOD
SOURCE OF NEAR INFRA=RED, IT FACILITATES INEXPENSIVE
STOVE CONSTRUCTION, IT MAKES POSSIBLE CLEAN COOKING
IN PYREX AND CELLOPHANE, IT 1S EASY TO KEEP CLEAN,

IT 1S STURDY AND SHOCK RESISTANT, IT 18 HIGHLY EFFI-

CIENT, AND IT HAS A VERY LONG LIFE.
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SiNcs THIS 1S A MULTI=PURPOSE UNIT AND MUST
BARBECUE AS WELL AS GRILL AND BOIL, SOME TYPE OF
MOTOR DRIVEN SPIT 1S REQUIRED. INVESTIGATION OF
MOTOR DRIVES USED ON OUTDOOR BARBECUE UNITS SHOWED
A MARKED PREFERENCE FOR A SMALL GEAR REDUCTION MOTOR
MANUFACTURED BY THE MERKLE KORFF GEAR Co0., CHiICAGO.
BECAUSE OF 1ITS POPULARITY IN THE FIELD, ONE OF THESE
MOTORS WAS INSTALLED ON EXPERIMENTAL MODEL |l. THE
MOTOR PROVED TO BE ENTIRELY SATISFACTORY FOR THE WORK
TO BE DONE, BUT ITS BULK AND WEIGHT MADE FOR SERIOUS
LIMITATIONS IN INCORPORATING IT IN THE FINAL DESIGN.
THROUGH FURTHER INVESTIGATION A SIMILAR GEAR REDUC-
TION MOTOR WAS FOUND WHICH PERFORMED THE SAME FUNC-
TION, BUT WAS CONSIDERABLY LESS BULKY. THIS MOTOR,
MopeL 300 C, 18 A PrODUCT OF THE ELECTRIC MOTOR
CorpP., RACINE, HISCONSlN.(!4) IT HAS SUFFICIENT
TORQUE TO SWING A LARGE ROAST, AND ROTATES AT APPROX=

IMATELY 4 RPM. TH1S UNIT PROVED TO BE COMPLETELY

SATISFACTORY UNDER TEST CONDITIONS,



DESIGN

WIRING AND CONTROLS

LAMP SWITCHES: THE INITIAL TESTING OF THE LAMPS
INVOLVED CONSTRUCTION OF A TEST MOCK=UP FOR COOKING.*
THESE TESTS PROVED THAT THE FULL HEAT FROM THE TWwO

LAMPS WAS TOO HIGH FOR COOKING MANY FOODS. TESTS WERE
MADE USING ONE LAMP ALONE, AND IT WAS FOUND THAT IN
CERTAIN CASES, NAMELY BAK ING, THE HEAT FROM ONE LAMP
WAS STILL TOO INTENSE. OURFACES OF BAKED FOODS DE=-
HYDRATED TOO RAPIDLY AND CRUSTED. HOWEVER, BY PUTTING
THE TwO LAMPS IN SERIES, THIS PROBLEM WAS ALLEVIATED.

FooDs BAKED AT THIS LOW TEMPERATURE WERE SATISFACTORY

IN APPEARANCE AND TASTE. CALCULATIONS OF THE HEAT

OUTPUT WITH THE LAMPS IN SERIES SHOWED THAT THIS MIN=

IMUM HEAT WAS ABOUT 99,489 CALORIES PER HOUR, DIS=-
COUNTING A SMALL LOSS IN THE GLASS LAMP LENS. HEAT
OBTAINED USING ONE LAMP ALONE WAS ABOUT 431,208 caL-
ORIES PER HOUR, AND THE HEAT FROM THE TwWO LAMPS IN

PARALLEL wAs aBouT 1,316,634 CALORIES PER HOUR.(IS)

IN ORDER TO OBTAIN THE SERIES, PARALLEL AR-

RANGEMENT WITH THE OPTION OF ONE LAMP AT FULL RATING

*SEE FIGURE 8, P. 35.
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A SIMPLE SERIES=PARALLEL HEATER SWITCH WAS USED,
THIS INEXPENSIVE SWITCH 1S COMPLETELY SATISFACTORY

FOR THE BARBECUE UNITe

MOTOR SwiTCH: THE SWITCH WHICH CONTROLS THE
BARBECUE ROTATION MOTOR WILL BE A SIMPLE SINGLE

POLE, SINGLE THROW, TOGGLE SWITCH, THIS SWITCH

WILL BE MOUNTED ON THE MOTOR HOUSING WITH AN APPRO=

PRIATE ON=OFF PLACARD.

WIRING:® THE WIRING wWlLL BE IN ACCORDANCE WITH
THE WIRING DIAGRAM, FIGURE 7, ON THE FOLLOWING PAGE.
THE WIRE USED WILL BE A RUBBER COATED TWO WIRE MULTI!~-

STRANDED NOe 8 MOTOR LEAD WIREe(16)
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DESIGN

ARRANGEMENT OF COMPONENTS

WITH THE MAJOR COMPONENTS OF THE UNIT SELECTED,
THE ACTUAL DETAILED DESIGN WAS BEGUN. EARLIER SEC-

TIONS OF TH!S REPORT HAVE STRESSED THE FACT THAT NEAR
INFRA=RED IS NOT ABSORBED BY AIR OR GLASS. [IHIS FACT
CAN BE UTILIZED SUCCESSFULLY IN THE CASE DESIGN OF THE
UNITe THEORETICALLY, IF THESE FACTS ARE CORRECT,
THERE 1S NO NEED TO CONFINE THE HEAT OF THE LAMPS BY
AN INSULATED SHELLe. IN FACT, ALL THAT SHOULD BE
NECESSARY 1S SOME SORT OF RACK FROM WHICH THE LAMPS
ARE HUNGe A MOCK=UP OF THIS TYPE WAS MADE AND TESTED.
IN THIS EXPERIMENT AL MODEL, NO. |, THE LAMPS WERE HUNG
ON A TUBULAR RACK VERTICALLY, FACING EACH OTHER. (SEE
FIGURE 8) FOOD WAS PLACED IN A PYREX DISH BETWEEN THE
LAMPSe. [IHE FOOD COOKED VERY RAPIDLY, AND THE PYREX
DISH WAS COOL AT THE END OF THE COOKING PERIOD, INDI-
CATING THAT MOST OF THE HEAT WAS ABSORBED BY THE FOOD.
FURTHER TESTING ESTABLISHED THE OPTIMUM DISTANCE THE
LAMPS SHOULD BE SEPARATED FOR GENERAL COOKINGe THIS

WAS APPROXIMATELY TWELVE INCHES, WITH THIS DISTANCE



EXPERIMENTAL MODEL 1I
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DETERMINED, EXPERIMENTAL MODEL || wAS BUILT, INCOR=-
PORATING THE ROTATING SPIT FEATURE (See FlGcurRe 9).
IT WAS WITH THIS UNIT THAT THE MAJOR DEFECTS WERE
WORKED OUT OF THE DESIGN.

EXPERIMENTAL MODEL || SERVED TO ESTABLISH THE
LIMITING DIMENSIONS OF THE COOKER. |T ALSO waS
HELPFUL IN DETERMINING JUST WHAT PROBLEMS wOULD BE
ENCOUNTERED IN THE FINAL DESIGN. THE MAJOR PROBLEM

TO BE SOLVED WAS THAT OF OBTAINING LATERAL SPREAD OF

THE HEAT FROM THE LAMPSe. |F THE LAMPS WERE PLACED
AS IN EXPERIMENTAL MODEL |l, THE MAXIMUM LATERAL
SPREAD WOULD BE APPROXIMATELY SIX INCHES. IT 18

0BVIOUS THAT SIX INCHES WOULD BE SUFFICIENT FOR ONLY
A LIMITED NUMBER OF MEAT CUTS. UDISCUSSIONS WITH
BUTCHERS ESTABLISHED THE FACT THAT IF THE COOKER
WERE TO BE AT ALL EFFECTIVE, THE COVERAGE WOULD HAVE
TO BE AT LEAST TWELVE INCHES.

THERE WERE SEVERAL DESIGN ALTERNATIVES TO ALLE-

VIATE THIS SITUATION, THE LAMPS COULD BE PLACED AS

IN THE EXPERIMENTAL MobDeL ||, sEg FIGURE |0, OR SIDE

BY SIDE ON ONE SIDE OF THE MEAT AS SHOWN IN FIGURE |



L=LAMP
M=MOTOR

FlG. /10
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M=MOTOR

Fl6. /1l

SCHEMATIC —PLAN VIEW

=L MEAT M
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DESIGN

ANOTHER POSSIBILITY WOULD BE TO PLACE THE LAMPS A=
CROSS FROM EACH OTHER AS IN EXPERIMENTAL MoODEL |1,
BUT ADJUSTABLE LATERALLY AS IN FIGURE |2,

BEFORE DECIDING ON WHICH ARRANGEMENT TO USE,
THE OTHER POSSIBLE FUNCTIONS OF THE STOVE HAD TO BE
RECONSIDEREDs |N ADDITION TO THE USE OF THE UNIT
AS A BARBECUE, THE DESIGN REQUIREMENTS CALLED FOR
THE ADDITIONAL FUNCTIONS OF BROILING, GRILLING,
BOILING, AND BAKINGe THE LAMPS HAD TO BE REARRANGED
FOR THESE PROCESSES ELIMINATING THE USE OF THE MOTOR
DRIVEN SPIT., OEVERAL ARRANGEMENTS WERE TRIED AND
DISCARDED. IN EACH OF THE CASES, THE LAMPS HAD TO
BE REMOVED FROM THE HOUSING AND ATTACHED IN SOME
OTHER POSITIONs THIS INVOLVED EXPENSIVE ELECTRICAL
QUICK DISCONNECT EQUIPMENT AS WELL AS ADDITIONAL
ATTACHMENT FIXTURES FOR EACH POSITION,

IN ORDER TO OVERCOME THESE DISADVANTAGES A
SCHEME WAS DEVISED IN WHICH THE LAMPS REMAINED

STATIONARY AND THE ENTIRE ASSEMBLY WAS ROTATED
FOR THESE ADDITIONAL FUNCTIONS (SEE FIGURES 13

AND 14). THIS METHOD PROVED TO BE THE MOST SAT-
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ISFACTORY AS IT TOOK NO MECHANICAL SKILL ON THE PART

OF THE OPERATOR AND MADE FOR THE MOST INEXPENSIVE
TYPE OF INSTALLATION.

EXPERIMENTATION ON EXPERIMENTAL MODEL | PROVED
THAT VERTICAL ARRANGEMENT OF THE LAMPS WAS IDEAL
FOR THE COOKING FUNCTIONS OF BROILING, GRILLING,
AND BOILING.

WITH THIS ARRANGEMENT OF THE LAMPS ESTABLISHED
FOR BROILING, ETCe, IT FOLLOWED THAT THE SYSTEM DE-
PICTED IN FIGURE |4 SHOULD BE USED WHEN THE UNIT
WAS BEING UTILIZED FOR BARBECUING. LATERAL MOVE=-
MENT OF THE LAMPS COULD BE ENGINEERED SIMPLY AND
INEXPENSIVELY, AND ELIMINATED THE DISADVANTAGES OF

REMOVAL OF THE LAMPS FROM THE HOUSING.
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DESIGN

CONSTRUCTION UDETAILS

THE DETAILS OF THE SELECTED ARRANGEMENT WERE STUD=-
IED WITH REFERENCE TO PRODUCTION, COSTS, MATERIALS, AND
SALESe IN A DESIGN OF THIS NATURE IT 1S IMPOSSIBLE TO
DIVIDE THESE FACTORS AND DEAL WITH THEM SEPARATELY.
ALTHOUGH LOW COST WAS OF GREAT IMPORTANCE, QUALITY OF
MATERIALS, SALES AND AESTHETIC APPEAL HAD TO BE INTE-
GRATED IN THE DESIGN. AS IN MOST ENGINEERING AND DE=-
SIGN PROBLEMS, THE FINAL RESULT 1S A COMPROMISE BETWEEN
THE UTOPITAN SOLUTION AND ONE WHICH 1S PRACTICAL AND
CAN BE PRODUCED CONSIDERING THE DESIGN LIMITATIONS OF
THE PROJECTe I|HE FOLLOWING TEXT AND PHOTOGRAPHS DE-
SCRIBE THE BEST SOLUTION TO THE PROBLEM OF CONSTRUC-
TION BEARING IN MIND THAT SOME COMPROMISES HAD TO BE
MADE o

FiIGURE 15 ON THE PRECEDING PAGE DEPICTS THE FINAL
DESIGN WITH A BREAKDOWN OF THE MAJOR PARTSe. THE PARTS
ARE REFERENCED BY NUMBER AND WILL BE DISCUSSED IN THE
NEXT SECT!ON.

ReFerenCE NO. |, FicurRE 15, THE LAMP HOUSING AS-

SEMBLY, CONSISTS OF TwO SUB—-ASSEMBLIES, THE BACKING
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DESIGN

PLATE, AND THE LAMP HOUSINGe. FFOR DETAILS OF THE CON=-
STRUCTION OF THESE PARTS, SEE FIGURESs |6 aAND 7.

THE BACKING PLATE CONSISTS OF THREE PARTS, THE
BACK, THE FRONT, AND A SPACER TUBE. IHE BACK AND
FRONT ARE ORAWN PARTS AND ARE CONSTRUCTED FROM ENAM=
ELING IRON AS THESE PARTS HAVE TO BE PORCELAIN ENAM=-
ELLEDe A SLOT 1S STAMPED IN BOTH PARTS BEFORE DRAWING.
TH1S SLOT ACCOMMODATES THE SPACER TUBE AND IS INCOR=
PORATED FOR LATERAL ADJUSTMENT OF THE LAMP HOUSING.
THE FRONT AND BACK ARE ASSEMBLED WITH THE SPACER TUBE
IN PLACE AND JIG DRILLED ALONG THE EDGES FOR PARKER
KALON SELF TAPPING SCREWS.

THE LAMP HOUSING CONSISTS OF FOUR PARTS: THE LAMP,
THE SHELL, THE RETAINING SPRING, AND THE BACKe [HE

SHELL 1S DEEP DRAWN FROM SIXTEEN GAUGE COPPER AND THEN

lHE RETAINING SPRING 1S FORMED

1S CHROMIUM PLATED.
FROM SPRING STEEL WIRE, AND THE BACK IS A SHALLOW
DRAWN SIXTEEN GAUGE DISH MADE FROM [020 MILD STEEL.
TO ASSEMBLE THE HOUSING, THE LAMP 1S INSERTED IN THE

SHELL, AND THE BACKING PLATE |8 PLACED IN THE BACK OF

THE SHELL WITH THE SPRING BEARING AGAINST THE
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BACK OF THE LAMP HOLDING IT IN PLACE, THE BACK IS

THEN SECURED TO THE SHELL BY PARKER KALON SELF TAP=-

PING SCREWS,

—

ReFERENCE NO. 2, FiGURE |5, 1S THE MOTOR
HOUSINGs ITHE BAGCK AND FRONT ARE ALUMINUM DIE CAST
PARTS AND HOUSE THE MOTOR UNIT AND SWITCHe. THE ALU=-
MINUM DIE CAST PARTS ARE FINISHED IN WHITE BAKED ENA=
MEL. OEE FIGURE |8 FOR DETAILS ON THIS ASSEMBLY.

REFERENCE NO. 3, FiGuRrRe |5, THE MOUNTING FRAME,
18 MADE FROM 3/4 INCH OUTSIDE DIAMETER, +060 waLL,
|020 SEAMLESS STEEL TUBE, FURNITURE GRADE. OEE
Fi1cure 19 FOR DETAILS. TwO FRAMES ARE REQUIRED PER
ASSEMBLY,.

REFERENCE NO. 4, Ficure 15, 1S THE swiITCH
HOUSINGs THE CONSTRUCTION OF THIS PART IS SIMILAR
TO REFERENCE NO. 2. THE BACK AND FRONT ARE ALUMINUM
DIE CASTINGS WHICH HOUSE THE HEATER SWITCH, OEE
Ficure 20 FOR DETAILS.

ReEFEReNCE No. 5, FiaurRe 15, Is A STAINLESS
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DESIGN

STEEL REFLECTOR DRIP PAN., IHE PAN 1S FABRICATED
FROM 062, |8-8 STAINLESS STEEL SHEETe. OEE FIGURE
2l

FOR ASSEMBLY DETAILS OF ALL COMPONENTS SEE

DRAWINGS IN THE APPENDIX, PAGE 97,
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DESIGN

ACCESSORIES

THE FOLLOWING SECTION INCLUDES SKETCHES OF
ACCESSORIES WHICH MIGHT BE MERCHANDIZED WITH THE

INDOOR BARBECUE UNIT,
le CORN POPPER
2. MULTI=PURPOSE SPIT
3. POTATO ROASTER
4, GRILL RACK

5. ROTATING STEAK GRILL
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CONCLUSIONS

AN INDOOR BARBECUE COOKER HAS BEEN DESIGNED WHICH

MEETS THE RIGID REQUIREMENTS OF MANUFACTURERS, DISTRI=
BUTORS, RETAILERS, AND ABOVE ALL, THE CONSUMER.

FOR THE MANUFACTURER IT OPENS UP A NEW FIELD IN
COOKING APPLIANCES. [T 1S ESPECIALLY ADVANTAGEOUS TO
A MANUFACTURER BECAUSE OF THE LOW TOOLING COSTS AND
LOW ASSEMBLY AND LABOR COSTS.

DISTRIBUTORS AND RETAILERS WILL BE ANXIOUS TO
HANDLE THE ITEM BECAUSE IT IS A NEW AND FRESH IDEA
IN THE COOKING APPLIANCE FIELD AND THERE 1S A DEMAND
FOR SUCH AN ITEM. DISTRIBUTORS WILL FIND THAT IF IT
1S DEMONSTRATED, IT WILL SELL ITSELF,.

THE CONSUMER, FOR WHOM THE UNIT WAS DESIGNED,
WILL APPRECIATE IT BECAUSE OF ITS MANY ADVANTAGES.
SOME OF THESE ARE AS FOLLOWS:

fe RAPID COOKING WITHOUT EXCESSIVE SHRINKAGE

2. NO OVEN PREHEATING) WHEN YOU TURN ON THE

LAMPS, THE FOOD BEGINS TO COOK,
3¢ LIGHTWEIGHT, PORTABLE DESIGN ALLOWS FOR

USE IN MANY APPLICATIONS.
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4.

5.

Te

3e

FLEXIBILITY OF DESIGN MAKES ANY COOKING TASK

SIMPLE.

DELICIOUS CRUSTED MEATS CAN BE COOKED WITH
ALL OF THE NUTRITIOUS JUICES SEALED 1IN
CLEAN BARBECUING INDOORS.

A SANITARY, EASY TO CLEAN STOVE, WITH NO

GRIMY POTS TO WASH WHEN COOKING FOODS IN

CELLOPHANE.
RlCH, ATTRACTIVE APPEARANCE WITH GLEAMING
CHROMIUM AND PORCELAIN ENAMEL.

EFFICIENT COOKING FROM BOTH SIDES; NO NEED

TO TURN FOODS QVER.

IN CONCLUSION, IT IS IMPORTANT TO NOTE THAT IN

THE PROCESS OF INVESTIGATION MANY ADDITIONAL USES

FOR INFRA—=RED BAKING LAMPS IN COOKING WERE DISCOVERED

THE FIELD

1S VERY NEW, AND OFFERS VAST OPPORTUNITIES

FOR INVESTIGATION AND EXPERIMENTATION. lHE APPLICA-

TIONS FOR COMMERCIAL APPLIANCES FOR BAKING AND ROAST-

ING ARE ESPECIALLY INVITING SINCE THE INITIA. COST OF

THE COOKING EQUIPMENT 18 LOW, AND THE ADVANTAGES OF

RAPID COOKING ARE VERY IMPORTANT TO RESTAURANTS AND



DESIGN

INSTITUTIONS. IN ADDITION, THE QUALITY OF COOKING
1S UNIFORMLY GOOD BECAUSE OF THE CLOSE CONTROL OF

TEMPERATURE S, AND THE EASY ACCESS TO FOODS WHILE

IN PROCESS,

IT 1S BELIEVED THAT RESEARCH IN THE FIELD OF
COMMERCIAL COOKING APPLIANCES UTILIZING THE INFRA-=
RED BAKING LAMP AS A HEAT SOURCE WOULD BE HIGHLY

REWARDING.
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REFERENCES

3e

Di1scussIONS WITH THE FOLLOWING ORGANIZATIONS [IN=
DICATED THAT THE APPROXIMATE SATURATION POINT
FOR THE OVEN ROASTER MARKET 1S APPROXIMATELY
350,000 uniTS PER ANNUM. ESTIMATES OF EXISTING
PRODUCTION INDICATED THAT THE SATURATION POINT
HAS BEEN REACHED.

REFERENCE DATA WAS RECEIVED FROM:

A. LOs ANGELES TIMES

Be LOS ANGELES UOUNTY PLANNING BOARD
C. WESTINGHOUSE CORPORATION

D GOuGH INDUSTRIES, LTD.

HOME ECONOMISTS REFERRED TO WERE:

A. AGNES FAy MorgAN, PH.D., PROFESSOR OF
Home EconOomMics, UNIVERSITY OF CALIFORNIA,
BERKELEY. '

Be RuTH Okey, PH.D., PROFESSOR OF Home EcoONO=-
MI1CS, UNIVERSITY OF CALIFORNI A, BERKELEY.

E. EGELER, "INFRARED LAMPS IN |INDUSTRY,"

BuLLeTiN LD-16, (GENERAL ELECTRIC, ENGINEERING
Division, Lavp DEPARTMENT, FEBRUARY, 1947).

"LONGER WAVELENGTH INFRARED, TERMED 'FAR'
INFRARED, 1S ABSORBED BY MANY MATERIALS WHICH
ARE TRANSPARENT TO VI SIBLE LIGHT AND 'NEAR'
INFRARED (INFRARED ENERGY NEAR THE VISIBLE
LIGHT SPECTRUM), INCLUDING GLASS, WATER, AND
AlReoeoeWITH THE HEAT SOURCES EMITTING A MAJCR
PORTION OF THEIR OUTPUT AT LOW TEMPERATURES
MUCH OF THE RADIATION WiLL BE ABSORBED IMME=
DIATELY BY THE AIR AND wiLL NEVER REACH THE
WORK AS RADIANT ENERGY., HOWEVER, I|F THE DE-
SIGN OF THE EQUIPMENT PERMITS CONTROL OF THIS
HEATED AIR, SOME OF THE ENERGY MAY REACH THE
WORK AS CONVECTED HEAT."
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4o BUYERS CONTACTED WERE FROM THE FOLLOWING STORES:

A. OSEARS Roesuck Co.
B. THE May Co.
c. THRIFTY DRug STORES, INC.

CONCLUSIONS RESULTING FROM INTERVIEWS FOLLOW:

Ae THE UNIT SHOULD BE HIGHLY SUCCESSFUL IF
PRESENTED TO THE PUBLIC PROPERLY., IHE IDEA
1S NEW AND FRESH AND WILL FILL A DEMAND.

Be THE PRICE SHOULD BE ABOUT $75.00 To REACH
A MASS MARKET.

Co ADVANTAGES SHOULD BE O0OBVIOUS TO THE CONSU=-
MER AND S8SHOULD BE EASY TO DEMONSTRATE.

Do THE UNIT SHOULD BE SHIPPED AND STORED
KNOCKED DOWN AND SHOULD BE EASY TO ASSEMBLE.

Ee OINCE THE USE OF BAKING LAMPS FOR BARBE=
CUING FOODS 1S A REVOLUTIONARY IDEA AND
WwlLL MEET SOME CONSUMER RESISTANCE, ALL
EFFORTS SHOULD BE MADE TO MAINTAIN CON-
VENTIONAL KITCHEN COLOR SCHEMES; SUGGES-
TED COLORS ARE WHITE AND GREY.

Fe AN EXTENSIVE PROMOTIONAL CAMPAIGN WILL BE
REQUIRED WHICH SHOULD INCLUDE DEMONSTRA=-
TIONS OF THE UNIT IN OPERATION.

B INDIRECT COMPETITION CONSISTS OF:

Ae WeEsSTINGHOUSE OVEN ROASTER

8. Nesco Oven ROASTER

c. GeNERAL ErecTriIC OVEN ROASTER
D GILL ELECTRIC STOVE

£Eoe EVERHOT OVEN ROASTER
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DETAILED STUDY OF THE WESTINGHOUSE OVEN ROASTER
REVEALED THE FOLLOWING:

THE WESTINGHOUSE OveEN-ROASTER, MopbeL No. RD-414,
I8 AVERAGELY PRICED IN THE FIELDe WITH THE GRILL
ACCESSORY, THE uUNIT cosTs $49.50, AFTER COOKING
ALL TYPES OF FOOD WITH THE WESTINGHOUSE UNIT, THE
FOLLOWING ADVANTAGES AND DISADVANTAGES WERE NOTED:

ADVANTAGES:

Ae IT 1S POSSIBLE TO COOK AN ENTIRE MEAL AT
ONE TIME. MEAT, POTATOES, AND VEGETABLES
CAN BE COOKED AT ONE TIME IN SEPARATE
D1 SHE S.

Be THERMOSTATIC CONTROL ALLOWS THE COOK TO
BE INDEPENDENT OF THE TASK OF COOKING
ONCE THE FOOD IS IN THE COOKER.

Co DBASTING IS UNNECESSARY AND A GLASS IN-
SPECTION WINDOW ALLOWS THE COOK TO WATCH
THE FOODS WITHOUT LIFTING THE LID AND
LOSING HEAT

De WELL INSULATED CASE KEEPS THE KI TCHEN
COOL AND EFFICIENTLY UTILIZES THE HEAT
ENERGYe.

Eoe BROILER GRID ALLOWS FOR BOTH GRILLING
AND FRY ING.

Fo GOOD DESIGN MAKES FOR EASY CLEANING AND
ATTRACT!IVE APPEARANCE.

Ge TIME TEMPERATURE CHART FOR COOKING FOODS
1S ATTACHED TO THE UNITe T 18 VERY CON-
VENIENTLY LOCATED, AND SAVES REFERENCE TO
A MORE REMOTE GUIDE,



APPEND I X

DISADVANTAGES:

Ao HANDLE DESIGN IS POOR. IT DOES NOT LOCK
TO THE FRAME OF THE COOKER AS CLAIMED BY
THE MANUFACTURER IN THE INSTRUCTION BOOK.,

Be UNIT IS HEAVIER THAN NEED BE, AND IS NOT
EASILY PORTABLE .

Ce TIME TEMPERATURE CHART 18 HIGHLY INACCU=
RATE. COOKING TIMES ARE ACTUALLY AS MUCH
ASs 60/ GREATER THAN AS INDICATED ON THE
COOKING CHART.

To SUMMARIZE, THIS UNIT IS8 WELL DESIGNED IN MOST RE=-
SPECTS, THE MAJOR DI SADVANTAGE, LONG COOKING TIME,

1S PARTIALLY ALLEVIATED BY THE FACT THAT FOODS BEING
COOKED DO NOT REQUIRE WATCHING AND BASTING. THE cooxk,
THEREFORE , IS NOT SUBSERVIENT TO THE TASK OF COOKING.
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i Westinghouse m - 0 (A /

Thousands of satisfied users have an affection for the Westinghouse Roaster-Oven that surpasses their enthusi- ‘

asm for any other electric kitchen appliance. No wonder! It gives virtually all the advantages of modern

electric cooking at minimum cost . . . cleanliness, coolness, time saving, economy and complete oven meals.
| Capacity for 8 to 10 persons all at one time. More than that, roaster cooking is a superior form of cooking. |
| Why? Because the heating elements which are buried within all four walls and bottom of the Roaster-Oven,

deliver even heat distribution throughout all parts of the oven interior. The aluminum, heat-reflecting lid

assures even browning. No wonder pies and cakes are beautifully baked, of even texture and color . .. meat

and fowl perfectly done throughout, and evenly browned. f



DELUXE ELECTRIC ROASTER
18-QUART CAPACITY

Roasts, bakes, stews, cooks a complete meal for a
large family all at one time. No special wiring
necessary—may be plugged in any a-c electric
wall outlet. Supplied with ovenware dish set.

NEW CABINET WITH CASTERS

All metal construction; finished in white enamel.
Specially designed so that Roaster-Oven fits flush
with top. Equipped with casters for easy portabil-
ity. Opening provided for built-in Timer Clock
to make Roaster-Oven operation fully automatic.
Hinged door. Two shelves inside to hold roaster
dishes and Broiler-Grid. Height, 2814 inches;
width, 1414 inches; length, 201§ inches. Stand-
ard package, one.

TIMER CLOCK

Electric Timer Clock makes
Roaster-Oven operation fully
automatic. Range of oper-
ation from 15 minutes to
11}% hours. Rated for 115-
volt use, 1650-watts. Cat.
No. TC-6, 60-cycle, a-c only.
Standard package, one.

a
THE WESTINGHOUSE DE Luxr%‘; m-ﬁm GIVES . ..

Save time, work and money by preparing a complete meal in
one operation with the Roaster-Oven. Just put meat, potatoes,
vegetables and hot dessert in the Roaster-Oven . . . and set the
automatic heat control dial. No watching, no worrying, until
the entire meal is done to perfection, ready to serve. It uses
little more current than a modern electric iron.

For roasting, it’s the last word. Turkey, chickf.n, ham, beef,
lamb, pork or other meats—all preserve their rich flavor and
natural juices. No “drying out”’—thanks to the self-basting lid.

Rolls, bread, pies, cakes, cookies, biscuits . . . all bake per-
fectly in the Roaster-Oven. Accurate, automatic heat control
assures uniform results—no guessing. Keeps the kitchen cool,
saves heating up a large oven.

s

ROASTS FOWL OR MEATS—No dry-
ing out. Reduces shrinkage. Retains
natural juices and flavors.

oot ot

COOKS FOR LARGE GROUP—large
a:mntities of food are easily prepared in
e 18-quart inset pan.

WESTINGHOUSE

COMPLETE DELICIOUS MEALS—Complete meal in one oper- :
ation . . . automatically, electrically. No watching, no worrying.

kil .

BUFFET SERVING-—Roaster-Oven
keeps foods hot and tempting. You can
place it right on the serving table.

BAKES BREAD, CAKES, PIES—usini
broiler rack, 2 large pies or 3 loaves
bread may be baked at one time.

ELECTRIC TIMER CLOCK—A FEATURE

There are many exciting features about the Roaster-Oven, but
no accessory is more practical or helpful than the Timer Clock.
The Westinghouse is a self-starting electric clock. It automati-
cally and accurately starts and stops cooking or baking time in
the Roaster-Oven; from 15 minutes to 1114 hours.

The Timer can also be used to turn on and off other kitchen
electric devices. For instance, it can be set to- switch the
coffee maker on and off . . . piping hot coffee for breakfast
without lifting a finger. And throughout the day or night, as
an electric clock, it is always an accurate kitchen timepiece.

LOOK AT THESE FEATURES

**LOOK-IN LID"’

Heatproof glass panel eliminates
lifting lid to “peek’ at food while
it’'s cooking—saves heat, flavor
and vitamin-laden moisture. Glass
panel is held firmly in place by two
clamps and is easily removable for
cleaning. Handle protects glass
against breakage.

““TIME-TEMP SHELF'"

This exclusive dual-purpose shelf
gives the user the correct temper-
ature setting and cooking or bak-
ing time at a glance. Eliminates
guesswork and the problem of lost
cookbooks. Slides easily in and
out of the roaster base. Also serves
as handy serving shelf.

OVENWARE DISH SET

Smartly styled heatproof ovenware
dishes—perfect for cooking, and
most attractive for table service.
Large, uncovered meat dish of 234
quarts capacity—plus two covered
vegetable dishes of 2 quarts capac-
ity each. Can be used for re-
frigerator storage.

BUILT-IN LID HOLDERS

A convenient, easy-to-use lid
holder molded into each handle.
Supports the lid firmly in place in
either horizontal or upright posi-
tion—for either right-hand or left-
hand use. Leaves both hands free.
Holds lid at angle to prevent any
condensation from dripping.

and for

BROILING < GRILLING

TOASTING <+ FRYING

The Multi-purpose
Broiler-Grid

gives 4§ EXTRA Cooking Dividends

Broiler-Grid unit includes frying grid with heat-
ing element and metal reflector. This unitiseasily
attached to the standard rack. The heating ele-
ment is removed by releasing a spring clip. Grid
may be washed like any other cooking utensil.

oot ool

J : ) Ze 0
METAL REFLECTOR FOR FAST FRYING

Reflector (left) fits over heating element and reflects heat
upward, greatly increasing frying speed. For broiling or
toasting, reflector is easily removed (center) by simply
loosening one screw. The heating element is then left free

for perfect broiling from direct heat (right).

Broils—steaks, chovs,
ham, fish or vegetables.

Fries—bacon, eggs, pan-
cakes, sausages, potatoes.

1

Grills—hamburgers;
onions and other foods.

Toasts—six slices of bread
or sandwiches at one time.
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Model RO-81 Kowéten-Clren

WITH BROILER-GRID ATTACHMENT

SPECIFICATIONS

REMOVABLE TIME-TEMP SHELF:
Gray enameled steel, with Bakelite handle.
Slides easily beneath roaster base. Easily
removable for cleaning. Time and tem-
perature charts imprinted with wear-
resisting decalcomanias.

LID: Polished aluminum. Heatproof
glass panel held in place by two clamps
. . removable for cleaning.

REVERSIBLE BAKING AND BROIL-
ING RACK: Electrically welded steel,
flat ribbon bars. Nickel-plated to prevent
rusting and provide easy cleaning.

LIFTING RACK: Electrically welded
steel, heavier and stronger than any simi-
lar type of rack. Frame, %" thick. Nickel-
plated to prevent corrosion.

HEATING ELEMENT: Improved zigzag
type—high-grade, nickel-chromium re-
sistance wire formed into flat zigzag ele-
ment—gives fullest heat transfer to well,
using less current. Cemented between two
sheets of asbestos to give protection from
air and moisture, causes of burnouts.

TRUE-TEMP HEAT CONTROL: Bi-
metallic type thermostat is highly sensi-
tive to heat fluctuation, yet does not flutter
on and off—eliminates radio interference,
gives longer life. Thermostat is specifi-
cally designed for Roaster-Oven use—con-
trol dial is calibrated to match tempera-
tures in standard range cookbooks. All
parts treated to resist rust or corrosion.

SIGNAL LIGHT: Glows through glass in
panel above dial. Flashes on and off with
current, easily seen fromanyangle. Tested
to last through life of Roaster-Oven. Pilot
light easily replaceable.

BODY: Two-piece, electrically welded
steel, reinforced with steel. This con-
struction assures extra strength.

FINISH: Body first Bonderized to prevent
rusting. Finished with two coats of
baked-on Dulux enamel. Easy to clean.

HANDLES: Bakelite, attached to body by
means of screws and lock washers. Lid
holders molded into each handle. Tested
to stand 90 lbs pull without loosening or
strain.  Open-type construction gives
positive grip, maximum coolness.

CORD: Extra-long, heavy-duty, rubber-
armored cord, tested and proved for long
life. Can be washed. Soft rubber plug.

UNDERWRITERS’ APPROVAL: Roast-
er-Oven approved by the Underwriters’
Laboratories, Inc.

RECIPE BOOK: Fully illustrated, includ-
ing complete use illustrations, furnished
free with each Roaster-Oven.

OVER-ALL DIMENSIONS: Length,
2314”, width, 153{”, height, 12%%"—Vit-
reous enamel inset—18 quarts capacity.
Heatproof ovenware dishes—meat dish of
2% quarts capacity, two covered vegeta-
ble dishes of 2 quarts capacity each.

SHIPPING PACKAGE: Contains one
Roaster-Oven complete with enamel inset
pan, lifting rack (and trivet), adjustable
baking and broiling rack, detachable
rubber-armored cord and plug, heatproof
ovenware dish set and recipe book.

Roaster-Oven (packaged unit) with
Ovenware Dish Set

Approx. Stand-

Shipping ard

FIBERGLAS INSULATION: Glass wool, Cat. A-C Only Weight Ship.

the finest and most expensive type of heat No.  Volts Watts  Lbs. Qty.

deterrent. Does not absorb moisture. RO-81 51320 44 2
Broiler-Grid

GRID: Heavy-gauge metal. Frying area,
123" long, 74" wide.

HEATING ELEMENT: Finest nickel-
chromium wire. Scientifically designed to
give uniform heat over entire surface.
Insulated with porcelain bushings exactly
the same as the famous Westinghouse
Range removable oven units.

REFLECTOR: Made of .031 gauge steel,
nickel-plated on both sides to prevent

corrosion. Reflects heat back up to cook-
ing surface to give faster frying—is re-
moved for broiling. Attaches easily to
Broiler-Grid with one screw.

One Package Containing Broiler-Grid

Approx.
Shipping
Cat. A-C Only Weight
No. Volts  Watts Lbs.
RG-81 115 1620 4

WESTINGHOUSE ELECTRIC CORPORATION

APPLIANCE DIVISION

8RS-0601

MANSFIELD. OHIO

Printed in U.S.A.

TINGHOUSE

o
SEALED-IN ELEMENT (1320 Watts)

Zigzag type—high-grade, nickel-chromium resistance wire
all around sides and across bottom. Assures even heat dis-
tribution. Gives fullest heat transfer to well, using less
current. Cemented between two sheets of asbestos for protec-
tion from air and moisture, the causes of burn-outs.

FIBERGLAS INSULATION

Glass wool, the finest and most expensive type of insulation.
Sides and bottom of roaster completely insulated. Keeps the
heat inside—keeps the kitchen cool. Does not absorb mois-
ture. Saves current.

i
PORCELAIN INSET PAN

Inset pan finished in black, acid- -resisting porcelain, is easily
removed for cleaning. Large quantities of food may be cook-
ed right in this pan. Extra large fowl or roast may be placed
in shallow pan and inset pan inverted to serve as lid. Liquid
capacity of the inset pan is 18 quarts.

mESUﬂBHUU_SE

REMOVABLE
SIGNAL LIGHT

TRUE-TEMP
HEAT CONTROL

Pilot light is easily replace- Bime_(_allic type thermostat.

able by removing dial and Specifically designed for

anel in front of roaster, b

ipn jies ey ,coa\v'”[:ll.]el.d calibrated to match temper-
p ’ SELSS(E ASLhg atures in standard cook-

nates complicated bulb-re-  books. All parts treated to
placement problem. resist rust or corrosion.
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THE SIXTEEN DISTRICTS CONSIDERED TO BE THE MAJOR
ECONOMIC AREAS BY THE LOS ANGELES REGIONAL PLAN=
NING BOARD ARE:

Ae OAN FERNANDO VALLEY AREA
Be GLENDALE AREA

Ce PASADENA AREA

Do POMONA=FOOTHILL AREA

Ee ALHAMBRA AREA

Fo NORTHEAST AREA

G E£AST AREA

He CENTRAL AREA

le WILSHIRE AREA

Jo HOLLYWOOD AREA

Ke BEVERLY HILLS=WESTWOOD AREA
Le OANTA MONICA AREA

M. ADAMS |INGLEWOOD AREA

Ne OOUTHEAST AREA

Os WHITTIER NORWALK AREA

Ps SouTH COAST AREA

TWENTY FAMILIES RESIDING IN HOMES OF TWO BEDROOMS
OR MORE WERE INTERVIEWED IN EACH OF THE SIXTEEN
ECONOMIC AREAS REFERRED TO IN NOe Te |IT WAS FOUND
THAT SMALLER APARTMENTS AND HOMES WERE NOT INTER-
ESTED IN COOKING ACCESSORIES OF THE MAGNITUDE OF
THE INDOOR BARBECUE BECAUSE JF STORAGE SPACE LiIMI-
TATIONS.

OF THE 320 FAMILIES INTERVIEWED, 5! OR 81 XTEEN
PERCENT STATED THAT THEY WOULD LIKE TO SEE THE
UNIT IN OPERATION, AND MIGHT BUY ONE |F PRICED
AROUND $75.00., NINE FAMILIES INDICATED THAT THEY
WOULD BUY THE UNIT AT THE $75.00 PRICE. THIS
GROUP WAS VERY ENTHUSIASTICe IT IS INTERESTING
TO NOTE THAT SEVEN OUT OF THE NINE HAD ELECTRIC
COOKING ACCESSORIES ALREADY.

A CHECK WITH THE SALES PROMOTION AND ADVERTISING
DEPARTMENT OF THE WESTINGHOUSE CO. INDICATED THAT
TH1S THREE PERCENT FIGURE MIGHT WELL BE CORRECT
FOR THE TOTAL POPULATION REGARDLESS OF DWELLING
UNIT.
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9. JanNuarY, 1949, pPoPuLATION OF LOS ANGELES COUNTY
was 3,918,477. THREE PERCENT OF THIS FIGURE IS
APPROXIMATELY 1,725,
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12

MRe Jo WALTER HowarRD, GENERAL ELECTRIC CoO.,
LAMP SALES ENGINEER, STATED THAT A COMPANY
WAS USING THE PAR 500 wATT LAMP FOR COOKING.
HE STATED THAT AN ARTICLE ON THIS SUBJECT
HAD BEEN PUBLISHED IN THE GENERAL ELECTRIC
Co. PUBLICATION, THE MAGAZINE OF LIGHT.

FrRomM THE DorBY CO. SPECIFICATION SHEET:

"THE DORBY INFRA RED COOUKER 1s EXTREMELY
COMPACT = I5" HiaH |12" wiDeE, AND {27 DEEP,
WEIGHS ONLY |3 POUNDS. T INISHED INSIDE AND
OUT IN SPECIAL, DURABLE WHITE BAKED ENAMEL -
EASY TO CLEAN WITH JUST A DAMMP CLOTH., LaAMP

REFLECTOR PLATES ARE TRIPLE—-PLATED CHROME FIN=
ISHEDs THE SPECIAL GENERAL ELECTRIC INFRA=RED
LamPs ARe RATED AT 5000 COOKING HOURS = ENOUGH
FOR YEARS OF DAILY MEAL MAKINGe THE ENTIRE
UNIT 1S MADE OF HEAVY GAUGE STEEL, SOLIDLY
CONSTRUCTED FOR LONG LIFE, DAY IN AND DAY OUT.
OperaTES ON |10-120 vorLT AC OR DC CURRENT.
COMES COMPLETE WITH Two 500 WATT LAMPS, BUILT
IN SWITCH AND 6 FOUT CORD WITH PLUG."
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13.

Jean BaTH, PH.D., ASsoCiATE PROFESSOR OF BiloLogy
AND Fo0D CHEMISTRY, UNIVERSITY OF CALIFORNIA AT
L0os ANGELE S.

ELECTRIC MOTOR CORPORATION, DivisiOoN OF HOWARD
INDUSTRIES, INC., RACINE WISCONSIN,

SPECIFICATIONS OF MOTOR uUSED: MopeL No., 300C

BEARINGS = PORUS BRONZE SLEEVE BEARINGS, WITH
FELT OIL RESEVOIR FOR LUBRICATI ONe

FrRAME - STURDY, REINFORCED, DIE CAST.

MOUNTING FOUR MOUNTING HOLES, TAPPED FOR

8-32 SCREWS,

NATURAL ZINC.

L}

FinisH

ROTATION = CLOCKWISE OR COUNTERCLOCKWI SEe
NOT REVERSIBLE,

SHAFT - DIAMETER, Z".

WE L GHT - APPROXIMATELY ONE POUND,
REV./MIN. - Four

YoLtage = 110, 60 cycLes, A.C.
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15, CALCULATIONS

Given: Two 500 waAaTT LAMPS
TO CALCULATE:
Ae WITH LAMPS IN PARALLEL
le AMPERES
2. WATTS (EFFECTIVE)
Be WITH LAMPS IN SERIES

le AMPERES
2. WaTtTs (EFFECTIVE)

Ae CALCULATIONS WITH LAMPS

‘ WHERE §
R. =
R2 :
500 500 R
—_ — W =
‘I E =
I/R = I/R| + 1/Rp
| = W/E
| = 500/115

IN PARALLEL

EFFECTIVE RESISTANCE
RESISTANCE |
RESISTANCE 2

AMPERES

WATTS

VOLTS

| = 4.34 AMPS FOR ONE LAMP SINGLE



- 79 =

APPEND I X

m
i

IR
£/1

R = 115/4.34

-ﬁ
=
i

R = 26.5

1/Re = 1/26.5 + 1/26.5

RE 9 I3025

| = E/R = 115/13.25 = 8.68 AMPERES FOR
BOTH LAMPS

W= |15 x 868 = 000 wATTS

Be CALCULATIONS WITH LAMPS IN SERIES:
(FROM LABORATORY CHECK)

l = 305

W= (3.5) (115) = 402.5 wATTS

RESULTS

A WITH LAMPS IN PARALLEL
2. ToTAL waTTS = 1000

Be WITH LAMPS IN SERIES
le ToTAL AMPS = 3.5
2. TOTAL WATTS = 402.5
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C. HeEAT FROM SOURCES: (JOULE'S LaAw)
H (INn cALORIES) = 0.24 [2RT

WHERE H = HEAT IN CALORIES
| = AMPERES

R = RESISTANCE

T = TIME IN SECONDS

Ae WITH LAMPS IN PARALLEL
H = .24 (18.25)2 (8.68) (3600)
H = 1,316,634 CALORIES/HR.

Be WITH LAMPS IN SERIES

H

«24 (3.5) (82.9) (3600)
H

99,489.6

Ce WITH SINGLE LAMP SOURCE
WATTS = AMPS X VOLTS
500 = | x |15
| = 4,34

IR

E/I

115/4.,34

X Py m
1] [} L}

X
]

2645
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Co WITH SINGLE LAMP SOURCE (CONT.)
H - .24 (4.34)2 (26.5) (3600)
H = 431,208 CALORIES/HR.
SUMMARY

As HEAT FROM LAMPS IN PARALLEL =
1,316,634 CAL./HR.

Be HEAT FROM LAMPS IN SERIES =
338,860 caL./HR.

c. HEAT FROM ONE LAMP = 431,208 CAL./HR.
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|16 DETERMINATION OF WIRE SlZES
ASSUME:

le USE COPPER WIRE

2. APPROXIMATELY 20" OF WIRE USED FROM LAMPS
TO ELECTRICAL OUTLET

3. 2%/0 ALLOWABLE POTENTIAL LINE DROP

4, MAXIMUM AMPERAGE - 9 amPs (SEE PRECEDING
CALCULATIONS)

25j0 DROP = o025 x 120 = 3 VOLTS ACROSS TwO LINE WIRES
FRom OHM's LAw =-- R = V/I
RESISTANCE IN OHMS

V = voLTs = 3
= AMPERES = 9

R = 3/9 = 0.33 oHus
FROM RESISTANCE LAw -- R = @l/A
WHERE: R = RESISTANCE IN OHMS OF LAMPS
C (RHO) = RESISTIVITY OF COPPER WIRE
(1.72 x 107%) = 10.4 OHu CM PER FT.
| = LENGTH OF WIRE USED
A = AREA OF THE WIRE IN CM
A=QI/R = (10.4 owm C/er) (40 £1)
0,33 oHms
= 1260.60 CM

No. 8 AWG WIRE




TESTING

BACKGROUND

BEFORE ANY COOKING TESTS WERE MADE, CONSIDERABLE
RESEARCH WAS UNDERTAKEN IN THE FIELD OF COOKING, THE
FOLLOWING PARAGRAPHS SUMMARIZE THE VARIETY OF REAC-
TIONS WHICH OCCUR SIMULTANEOUSLY IN COOKING OF FOODS.

la INCREASED BREAKDOWN OF CELL TISSUE BY ENZYME
ACTION OCCURS AS THE FOOD PASSES THROUGH THE
RANGE OF OPTIMUM TEMPERATURE FOR EACH TYPE
OF ENZYME. THIs PRODUCES AMINO ACIDS, POLY~-
PEPTIDES, AND PEPTONES FROM HIGHER PROTEINS,
IT ALSO RELEASES CELL FLUIDS. WITH STARCHY
PRODUCTS, THE STARCH IS SOLUBL1ZED AND DEX~-
TRINS, POLYSACCHARIDES, AND SOME SIMPLE SUG-
ARS ARE FORMEDo. PROTEASES AND AMYLASES ARE
RESPECTIVELY RESPONSIBLE FOR THESE CHANGES.
THE NET EFFECT 1S5 GENERALLY AN INCREASE IN
DIGESTIBILITY.

2e As THE TEMPERATURE RISES THE PROTEINS BEGIN
TO COAGULATE AT TEMPERATURES APPROXIMATING
1400 F., SUGARS AND DEXTRINS TEND TO CARME-
LI1ZE OR OX1D1ZE (AT LEAST ON EXPOSED SUR=-
FACES) AND HYDROLYSIS OF SOME OF THE BRE AK—
DOWN PRODUCTS STARTED IN l. CONTINUES WITH
INCREASED RAPIDITY,

3. FURTHER INCREASES IN TEMPERATURE CAUSE
MELTING OF THE FAT, OXIDATION OF THE SUR-
FACE FAT, SUBSEQUENT HYDROLYSIS TO FATTY
ACIDS, CONDENSATION OF THE AMINO ACIDS
WITH SUGARS TO FORM FLAVOR PRODUCING
MELANIN COMPOUNDS, AND IF CARRIED TOO FAR,
CHARRING OF THE FOOD.

4, THE DEGREE OF VITAMIN RETENTION 1S ALWAYS
A FUNCTION OF THE TEMPERATURE AND TIME OF
EXPOSUREe WHILE THE B VITAMINS IN MEAT
ARE GENERALLY QUITE STABLE, THERE 18 AN
ADVANTAGE TO RAPID COOKING AT THE LOWEST
POSSIBLE AVERAGE TEMPERA TURE,
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5. FooDs CAN BE DAMAGED SERIOUSLY BY LEACHING
OUT FLAVOR AND VITAMIN COMPONENTSe THE
IDEAL IS TO TRAP THE NATURAL MOISTURE IN THE
CELLS WITHOUT ADDING OR SUBTRACTING MUCH
DURING COOKINGe |N MEATS THIS IS BEST DONE
BY THE SEARING PROCESS.

THIS INFORMATION WAS GATHERED WITH THE ASSISTANCE OF
MR. Davip R. ScHwARz, ScHwARz LABORATORIES, NEw YORK,
New YORK.

W1TH THIS INFORMATION IN MIND TESTS WERE BEGUN
uTiLizineg THE GenNeraL ELeEcTRIC PAR 500 WATT INFRA=RED
LAMPS AS A HEAT SOURCE.

PRELIMINARY INVESTIGATION PROVED THAT SOME SORT
OF SwWITCH WOULD HAVE TO BE INCORPORATED FOR DECREASING
THE HEAT ONCE THE INITIAL SEARING HAD TAKEN PLACE I[N
THE COOKING OF MEATS, AND IN BAKING, THE LOWER HEATS
WOULD HAVE TO BE USED INSTEAD OF THE HIGH HEAT, WITH
THE USE OF THE SERIES—=PARALLEL SwWITCH DESCRIBED IN THE
TEXT, SUFFICIENT VARIATIONS IN HEAT WERE POSSIBLE TO
ACCOMPLISH ALL COOKING TASKS.

EXPERIMENTATIONS WERE MADE TO DETERMINE THE OPTI=
MUM DISTANCE FOR SEPARATION OF THE HEATING ELEMENTS
FOR BARBECUING AND FOR GRILLING, ROASTING, AND BOILING.
THIS DISTANCE WAS FOUND TO BE SOMEWHERE AROUND TWELVE
INCHE Soe

AFTER THE PHYSICAL SI1ZE OF THE STOVE WAS DETER-
MINED, TESTS WERE RUN WITH DIFFERENT FOODS TO DETER=—
MINE THE COOKING TIME REQUIRED TO OBTAIN THE BEST
POSSIBLE RESULTSe. IN JUDGING FOODS, TEXTURE, FLAVOR,

JUICYNESS, SHRINKAGE, AND APPEARANCE WERE CONSIDERED.
THE FOLLOWING SECTION GIVES THE COOKING TIME FOR VARI=-
OUS FOODS AS DETERMINED BY ACTUAL TEST.



TESTING

Cooking TIME

Foobp

RARE

Time (IN MINUTES)
MED UM ViELL DONE

HAMBURGERS = 4 0z,
PATTIES, 5'' THICK 2

3ACON = COMMERCIAL
SLICE THICKNESS 1

vl

STEAKS = |'" THICK
T-BONE CUT 2

CHICKEN = DISJOINTED
3% POUND FRYER

i_AMB AND VEAL CHOPS

it

5 THICK LOIN CUT 3
LEc OF LAaMB -
6 POUND LEG

BARBo

PORK LOIN =

O POUND

BARBo.

PORK CHoOPS

ROLLED BEEF ROAST
EYE CUT = 5 POUND
BARBECUED

EGGS = FRIED
AA GRADE FRESH |

EGGS =SCRAMBLED
AA GRADE FRESH,
FOUR EGGS 2

VEGETABLES = FROZEN 4

VEGETABLES = RAW 4

80

40



TESTING
Foop TiMe (In MinNnuTES)

RARE MED UM Were Done
BAKED POTATOES
4 0z. IDAHO 25
BisculTs = FROZEN 10
BiISCUITS = NOT FROZEN )

PIES FROZEN AND
HOMEMADE 1IN [O7
PIE TIN 6 8 12
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BarRBzcuiNGg FooDs

TESTS ON BARBECUING INDICATED THAT IT IS VERY
INPIRTANT TO FIRST SEAR THE MEAT IN VERY HIGH TEM=
PERATURES AS THIS SEALS THE OUTER CELLULAR STRUC=-
TURE, AND WITHHOLDS THE MEAT JUICESe AFTER THE
SEARING OPERATION THE HEAT MAY BE TURNED DOWN FOR
MINIMUM SHRINKAGE, OR THE COOKING MAY BE DONE EX=
TREMELY RAPIDLY AT HIGH HEAT WITH APPROXIMATELY 20/
SHRINKAGE. TESTS WITH VARIOUS BARBECUE SAUCES AND
SMOKE SAUCE WERE RATHER INCONCLUSIVE AS THE FINAL
FLAVOR 1S A MATTER OF INDIVIDUAL TASTE.

IN BARBECUE EXPERIMENTS, VARIOUS TYPES OF
SPITS AND ROTATING HARDWARE WERE TRIED» The FoL-
LOWING SKETCHES SHOW POSSIBLE METHODS OF SKEWING
MEATS FOR BARBECUING,
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FIG. 34
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COST ESTIMATE

THE FOLLOWING COSTS OF PARTS INCLUDE BURDEN,
OVERHEAD, AND DIE COSTS PRORATED ON THE BASIS OF A
PRODUCTION RUN OF 100,000 uniITS.

THE ESTIMATES ARE BASED ON ESTIMATES FROM MANU=-
FACTURERS, MACHINE SHOPS, AND ELECTRICAL SUPPLIERS.
THESE ESTIMATES MAY BE EXPECTED TO VARY FROM ACTUAL
COSTS BECAUSE OF ERRORS IN JUDGMENT AND CHANGING
ECONOMIC CONDITIONS, BUT THEY ARE A GOOD INDEX TO

THE ACTUAL COST OF THE UNIT.

MOTOR $ 2,50
HEATER SwITCH « 60
TOGGLE SwiTCH o 20
FRAMES }.00
BAcKiING PAN ASSEMBLY | .25
MoToRrR Housina « 55
SwiTCcH HousinG «50
SHELL .75
Laump .10
Corp « 60
MISCELLANEOUS 1.00
ToTaL $10.05

MULTIPLYING THIS FIGURE BY FOUR SHOULD GIVE AN
APPROXIMATE SELLING PRICE. I|HIS wWOULD BRING THE PRICE

UP TO APPROXIMATELY $40.00.



COST ESTIMATE

BECAUSE THE PRODUCT 1S NEW AND AN EXPENSIVE
PROMOTIONAL PROGRAM WILL BE REQUIRED, THE PRICE HAS
BEEN SET AT $75.00, TO BE LOWERED WHEN THIS MARKET

HAS BEEN EXHAUSTED.
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