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ABSTRACT

THE FACTORS WHICH INFLUENCE THE DESIGN OF A LOCKSET ARE
CAREFULLY ANALYZED AND THE DERIVED CONCLUSIONS USED AS

A SET OF REQUIREMENTS UPON WHICH TO BASE THE DESIGN,

FIRST, THE ARCHITECTURAL SETTING, DOOR CONSTRUCTION, AND
USE OF A DOOR ARE STUDIED TO INDICATE THE FORM WHICH

THE LOCK SHOULD TAKE. THEN THE BUYERS' PREFERENCES,
SALES CHANNELS, AND VOLUME OF SALES ARE INVESTIGATED TO
REVEAL SALES FEATURES WHICH SHOULD BE INCORPORATED IN
THE DESIGN TO INSURE ITS SUCCESS ON THE MARKET. THESE
RESULTS ARE THEN USED AS A BASIS BY WHICH TO DETERMINE
PERFORMANCE REQUIREMENTS, PRODUCTION METHODS, SUITABLE

MATERIALS AND CONSTRUCTION.

THE INTEGRATION OF ALL THESE FACTORS RESULTS IN THE F INAL
SOLUTION OF THE DESIGN PROBLEM. THE LOCKSET IS DESIGNED
TO BE OPERATED BY PUSHING OR PULLING THE HANDLE AND TO ‘BE
INSTALLED IN A SMALL V-NOTCH IN THE DOOR. THE SELECTED
MATERIALS OF CONSTRUCTION MAKE USE OF COLOR IN THE FORM

OF ANODIZED ALUMINUM FINISHES AS WELL AS TINTED PLASTICS.

THE OPERATION AND CONSTRUCTION OF THE FINISHED DESIGN 18
DESCRIBED IN DETAIL, AND RECOMMENDATIONS FOR ITS DEVELOP~-

MENT AS A COMMERCIAL PRODUCT ARE MADE.,
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SCOPE AND CONCLUSIONS OF ANALYSIS

I NTRODUCT I ON

T IS ESTIMATED THAT ON THE AVERAGE A PERSON OPENS AND
CLOSES DOORS DURING THE DAY AS OFTEN AS FIFTY TO ONE
HUNDRED TIMES. THE TASK OF TURNING THE KNOB AND SWING=-
ING THE DOOR OPEN AND SHUT 1S SUCH AN INTEGRAL PART OF
OUR LIVING HABITS THAT ITS COMPLEXITY IS SELDOM QUES-
TIONED., WHILE CONSIDERABLE PROGRESS HAS BEEN MADE
RECENTLY IN THE DESIGN AND CONSTRUCTION OF THE HOME AND
MOST OF ITS FURNISHINGS, MANY ARTICLES OF BUILDERS
HARDWARE REMAIN ESSENTIALLY UNCHANGED IN FORM SINCE
THEIR INTRODUCTION A CENTURY AGO. THIS 18 PARTICULARLY
TRUE OF THE COMMON DOOR LATCH, WHICH NEED ONLY BE COM-
PARED TO THE PROGRESSIVE EVOLUTION OF THE LATEST REFRIG-
ERATOR AND AUTOMOBILE DOOR LATCHES. ON MANY RECENTLY
DESIGNED APPLIANCES GREAT CARE HAS BEEN GIVEN TO THE
SHAPE OF THE HANDLE AND TO SIMPLE MECHANISMS WHICH CAN
BE OPERATED BY A NUDGE OF AN ELBOW OR THE PUSH OF A
BUTTON, THE OBJECTIVE OF THIS THESIS IS TO APPLY THESE
FEATURES TO A LOCKSET FOR INTERIOR RESIDENTIAL DOORS.

SUCH A LOCKSET SHOULD BE SIMPLE TO OPERATE, INEXPENSIVE

TO MANUFACTURE, AND PLEASING TO THE EYE.
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THERE ARE AS MANY CLASSIFICATIONS OF DOOR LATCHES AS
THERE ARE TYPES OF DOORS. SPECIAL LOCKSETS MAY BE HAD
FOR SLIDING DOORS, SWINGING DOORS, FRENCH DOORS, BATH=-
ROOM DOORS, FRONT DOORS, AND MANY MORE. THE MOST

COMMON OF THESE 1S THE ONE=-WAY SWINGING DOOR FOR GENERAL
INTERIOR USE AND FOR THIS REASON THE SUBJECT OF THIS
THESIS HAS BEEN LIMITED TO THE DESIGN OF A LOCKSET FOR
SUCH APPLICATION, THIS LOCKSET IS TO BE OPERATED ON ANY
ONE-WAY SWINGING DOOR FOR GENERAL PURPOSES WITHIN THE
HOME, AND WILL INCLUDE PROVISION FOR LOCKING THE DOOR

FROM ONE SIDE WITHOUT THE USE OF A KEY.

CONCLUSIONS 0 F ANALYS!1S

THE EXCELLENCE OF A DOOR LOCKSET IS DEPENDENT UPON A
VARIETY OF FACTORS EACH OF WHICH MUST BE RECOGNIZED AS
INFLUENTIAL TO THE QUALITY OF THE DESIGN. THESE FACTORS
ARE BEST ASSEMBLED UNDER FIVE GENERAL HEADINGS:
l« THE NATURE OF ARCHITECTURAL SETTING IN WHICH THE
LOCKSET IS TO BE USED
2. THE NATURE OF THE DOOR TO WHICH THE LOCKSET IS TO
BE APPLIED
3. THE NATURE OF MAN WHO IS TO USE THE LOCKSET
4, THE NATURE OF THE COMMERCIAL HARDWARE MARKET IN
WHICH THE LOCKSET MUST SUCCEED
5., THE NATURE OF THE MATERIALS AND PROCESSES BY WHICH

THE LOCKSET IS TO BE PRODUCED MOST ECONOMICALLY.
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THOROUGH ANALYSIS OF THESE FIVE FACTORS RESULTED IN
THE FOLLOWING CONCLUSIONS:

ARCHITECTURAL SETTING

THERE 1S A DECIDED TENDENCY TOWARD THE USE OF FEWER
DOORS [N THE NEWER RESIDENTIAL FLOOR PLANS, MAKING
GREATER USE OF CENTRAL OPEN AREAS WITHIN THE HOME WITH
THE INTRODUCTION OF BETTER INSULATING MATERIALS AND
HEATING EQUIPMENT. THE INTERIOR DOORS ARE USED LESS
FOR SECURITY THAN PRIVACY, AND TEND TO BE LIMITED TO AJ
FEW SPECIAL-PURPOSE ROOMS, SUCH AS BEDROOMS, BATHROOMS,
CLOSETS, AND SERVICE AREAS, WHICH AT TIMES NEED TO BE

CLOSED FROM VIEW.

DOOR CONSTRUCT ION

DooRS ARE USED PRIMARILY AS INSULATION AGAINST THE PASSAGE
OF LIGHT AND SOUND BETWEEN ROOMS WHERE SUCH CONTROL IS
DESIRED. THE APPEARANCE AND CONSTRUCTION OF DOORS IS
UNDERGOING A CHANGE FROM THE CONVENTJIONAL ORNAMENTAL PAN-
ELING, WHICH SERVED AS A SOUNDING BOARD, TO A SIMPLIFIED
SLAB OF INSULATING MATERIAL. THE DESIGN APPEARANCE OF
THE DOOR LOCK SHOULD BE IN KEEPING WITH THE STRAIGHTFORWARD
CHARACTER OF THE MODERN DOOR, AND SHOULD EMPHASIZE THE
FUNCTIONAL ORGANIZATION OF ITS SEVERAL PARTS WITH SPECIAL
STRESS ON SIMPLICITY OF CONTOUR. THE SHAPE OF THE HANDLE
SHOULD INDICATE AT A GLANCE THE WAY IN WHICH |T IS TO BE

GRASPED AND OPERATED.
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THE HUMAN ELEMENT

THERE 1S DEFINITE INDICATION OF PUBLIC PREFERENCE FOR A
PUSH-PULL TYPE OF DOOR HANDLE SHAPED TO FIT THE HAND.,
OBJECTICN IS FOUND TO USE OF THE TURN=KNOB, ESPECIALLY
WHEN THE HANDS ARE FULL OR WHEN LUBRICATED WITH SOAP OR
GREASE. OPENING THE DOOR 1S PREFERABLY ACCOMPLISHED IN
ONE CONTINUOUS MOTION WITH A HANDLE WHICH AFFORDS ADE-
QUATE CONTROL OVER THE MOVEMENT OF THE DOOR. A RAPID
YET SILENT LATCH=-ACTION 1S DESIRED TO MEET ALL NEEDS,
FROM HURRIED EXITS TO CLOSINQ THE DOCR QUIETLY ON A
SLEEPING CHILD., TO FACILITATE THIS, THE HANDLE SHOULD
BE SHAPED SO THAT THE FINGERS MAY BE WRAPPED AROUND A
PORTICN OF IT TO AFFORD A FIRM GRIP. I T WAS FOUND THAT
THE MOST NATURAL POSITICN FOR THE HUMAN ANATOMY TO USE
THE HANDLE WAS IN A VERTICAL AXIS, SLIGHTLY TILTED SO AS

TO BE NORMAL TO THE EXTENDED ARM AT A HEIGHT OF 30 [INCHES.

MARKETING CONDITICNS

THE SALES OF LOCKSETS ARE ATTRIBUTED LARGELY TO NEW
BUILDING CONSTRUCTION. FUTURE SALES ARE THEREFORE BASED
ON THE NUMBER OF BUILDING PERMITS ISSUED, WHICH 1S CUR=-
RENTLY ESTIMATED AT 950,000 uNITS FOR THE UNITED STATES
DURING THE YEAR 1948. THE NUMBER OF DOORS TO BE USED I[N
THIS BUILDING PROGRAM WILL BE APPROXIMATELY 15,000,000,

EACH REQUIRING SOME TYPE OF LOCKSET. IN A FIELD OF OVER
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TWENTY~FIVE COMPETING MANUFACTURERS, ONLY 0.5% ofF THIS
TOTAL MARKET COULD BE CAPTURED BY A NEW HARDWARE PRODUCT.
THIS PLACES THE FIRST-YEAR PRODUCTION AT 75,000 LOCKSETS

FOR THE INTRODUCTION OF A NEW LCCKSET INTO THE MARKET,

OVER 80% OF BUILDERS HARDWARE IS MARKETED THROUGH
WHOLESALE JOBBER OUTLETS, THE REMAINDER BEING DISTRIB-
UTED THROUGH BUILDING SUPPLY HOUSES AND RETAIL STORES,

AN EXTENSIVE SURVEY SHOWED THAT THE OWNER OF THE PROPER}Y
IS THE ONE WHO ULTIMATELY MAKES THE FINAL SELECTICN OF
THE FINISH HARDWARE IN 75% OF THE CASES COVERED. THE
CONTRACTOR 1S THE ULTIMATE PURCHASER OF HARDWARE FOR
LARGE BUILDING PROGRAMS, WHICH ACCOUNT FOR 20% OF THE
MARKET. THE ARCHITECT IS INFLUENTIAL BUT SELDOM MAKES
THE CHOICE., THE FACTORS WHICH PROVE TO BE MOST IMPORTANT
IN THE SALE OF A PARTICULAR LOCK ARE THE FOLLOWING: THE
CONVENIENCE OF OPERATION, SECURITY, PRESTIGE, PRICE,
QUALITY, AND EASE OF INSTALLATION. THESE FACTORS ARE
USED AS A BASIS FOR MOST HARDWARE ADVERTISING COPY AND
ARE DIRECTED TO THE OWNER, THE CONTRACTOR, AND THE ARCHI=
TECT. THE ONE SALES APPEAL WHICH 1S EFFECTIVE WITH "ALL

THREE GROUPS OF CUSTOMERS IS CONVENIENCE OF OPERATION.

ESTIVMATES FOR THE YEAR 1948 ANTICIPATE AN EXPENDITURE OF

6 BILLION DOLLARS FOR BUILDING, 1% oF wHicH, orR $60,000,000,
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MAY BE ATTRIBUTED TO FINISH HARDWARE. FOR FIFTEEN
MILLION LOCKS THE AVERAGE PRICE WILL THEREFORE BE
ROUGHLY $4 PER LOCK. INVESTIGATION OF THE HARDWARE
MARKET BEARS THIS OUT, REVEALING THAT THE MOST POPU-
LARLY PRICED LOCKS AVERAGE $3.60. THIS FIGURE SHOULD
BE MAINTAINED AS THE PRICE LIMIT FOR A NEW PRODUCT.
THE USUAL MARK=-UP REALIZED ON HARDWARE SALES Is 40%
FOR AN ITEM OF THIS TYPE, INDICATING THAT MANUFACTUR=-

ING COSTS SHOULD NOT EXCEED $1.20.

CONSTRUCT ION AND OPERATION

THE CONSTRUCTION OF A LOCKSET SHOULD COMPLY WITH THREE
DETERMINING ELEMENTS OF ITS DESIGN, THESE ARE: METHOD
OF INSTALLATION, OPERATION OF THE MECHANISM, AND THE

MATERIALS AND PROCESSES OF CONSTRUCTION.

METHOD OF INSTALLATION. THE LOCKSET SHOULD BE DESIGNED

AS A SINGLE, PRE=ASSEMBLED UNIT TO FIT INTO A SMALL,
EASILY FORMED CAVITY IN THE DOOR STILE, AND SHOULD
REQUIRE MINIMUM SKILL AND EFFORT TO INSTALL. AT THE
SAME TIME THE LOCK MUST BE REVERSIBLE ABOUT THE AXIS OF
THE BOLT SO AS TO BE APPLICABLE TO A RIGHT OR LEFT HAND
DOOR. THIS SERVES TO FACILITATE ORDERING AND INSTALLING
AS WELL AS TO REDUCE INVENTORY AND PRODUCTION COSTSe.

THE UNIT MUST ALSO BE ADJUSTABLE TO VARIATION [N DOOR

THICKNéSS BY MEANS OF A DIRECT AND SIMPLE ADJUSTMENT.
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SCREWS FOR FASTENING AND ADJUSTING THE LOCK TO THE

DOOR SHOULD BE CONCEALED WHEN THE DOOR 1S CLOSED FOR
THE SAKE OF APPEARANCE AND SECURITY. THE DESIGN SHOULD
INCLUDE AN ESCUTCHEON PLATE TO PROTECT THE FINISH OF

THE DOOR BEHIND THE HANDLE AND TO CONCEAL THE CAVITY

IN THE WOOD.

MEcCHANICAL OPERATION., THE FORCE OF CLOSING THE DOOR

SHOULD NOT BE ABSORBED BY THE METAL-TO-METAL CONTACT
BETWEEN THE LATCH BOLT AND THE STRIKE PLATE, BUT RATHER
CUSHIONED FOR QUIET OPERATION. PROVISION SHOULD BE MADE
FOR A KEYLESS LOCK TO BE MOUNTED ON THE HANDLE FOR
SIMPLE CONTROL, AND SHOULD BE ADAPTABLE TO EITHER SIDE
OF THE LOCK AT THE POINT OF INSTALLATION, THIS LoCK
MUST INCLUDE A MEANS FOR TRIPPING IT IN EMERGENCIES BY

APPLYING A SIMPLE TOOL FROM THE OUTSIDE.

MATERIALS AND PROCESSES. THE MECHANISM SHOULD BE CON=-

STRUCTED OF DIE~-STAMPED PARTS FORMED FROM COLD ROLLED
STEEL AND ZINC=-PLATED TO RESIST CORROSION. THE MATERIALS
AND CONSTRUCTION OF THE LOCKSET SHOULD BE SUITABLE FOR

AN EFFECTIVE CORROSION=FREE LIFE OF TWENTY-FIVE YEARS
UNDER CONDITIONS OF NORMAL EXPOSURE AND STRESSES. OSPRINGS
SHOULD BE OF PHOSPHOR BRONZE FOR LASTING SERVICE. BEAR-

INGS FOR MOVING PARTS ARE BEST PUNCHED INTO THE SHEET
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METAL TO ALLOW SMOOTH CONTACT WITH THE HARDENED COLD

ROLLED STEEL PINS,

THE ESCUTCHEON AND STRIKE PLATE SHOULD BS FORMED FROM
SHEET STOCK, PREFERABLY ALUMINUM BRONZE OR ANODI ZED
ALUMINUM TO PRESERVE AN ATTRACTIVE AND EFFECTIVE FINISH,
To OBTAIN THE BEST SURFACE, THE HANDLE SHOULD BE FORMED
OF PERMANENT MOLDED MATERIALS, SUCH AS ALUMINUM BRONZE,
CAST ALUMINUM, OR AS AN OPTION A TRANSFER MOLDED PHENOLIC
RESIN OR INJECTION~-MOLDED POLYSTYRENE PLASTIC. THESE
MATERIALS ARE SELECTED TO PERMIT A WIDE RANGE OF COLORS

AND FINISHES TO INSURE MARKET ACCEPTANCE,

DESCRIPTION OF FINAL DESTI @GN

THE CONCLUSIONS ENUMERATED ABOVE SERVE AS A LIST OF RE=-
QUIREMENTS WHICH A WELL-DESIGNED LOCKSET SHOULD SATISFY.
EACH OF THESE MANY REQUIREMENTS HAS BEEN TREATED AS A
SEPARATE PROBLEM, AND THE ANSWERS WERE INTEGRATED TO
PRODUCE THE FINISHED DESIGN SOLUTION ILLUSTRATED IN Fileel.
THIS PICTURE SHOWS THE WORKING MODEL AS APPLIED TO A
STANDARD PANEL DOOR. THE UNIT LOCK 1S MOUNTED IN A SMALL
V=-NOTCH IN THE DOOR STILE, AND IS SLIPPED INTO PLACE AND
FASTENED WITH FOUR SCREWS. THE DRAWINGS IN F1Gs.2=A
THROUGH 2-D ILLUSTRATE THE OPERATION OF THE LOCKSET AND
THE MEANS BY WHICH IT IS INSTALLED IN THE DOOR. A NEO-

PRENE PAD, SHOWN AS SHADED IN Flc.2-B, CUSHIONS THE FORCE
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OF THE DOOR AS IT IS SWUNG CLOSED. AS THIS PAD IS
DEPRESSED AGAINST SPRING PRESSURE, IT MOVES THE BOLT

TO ENGAGE THE STRIKE PLATE. THE BOLT 1S SILENTLY
RETRACTED BY SLIGHT MOVEMENT OF EITHER HANDLE IN THE
DIRECTION THE DOOR SWINGS OPENe. THE DOOR MAY BE LOCKED
BY DEPRESSING THE THUMB BUTTON ON THE HANDLE, WHICH
RENDERS THE OPPOSITE HANDLE INOPERATIVE., THE LOCKING
BUTTON MAY BE MOUNTED ON EITHER SIDE OF THE DOOR AT THE

TIME OF INSTALLATION,

THE DESIGN OF THE HANDLE AND‘OUTER CASE HAS BEEN CARE=-
FULLY REFINED TO EXPRESS AN ARCHITECTURAL SIMPLICITY
IN KEEPING WITH THE FUNCTIONs THESE PARTS ARE TO BE
FINISHED IN A VARIETY OF COLORS [N ANODIZED ALUMINUM OR

MOLDED PLASTICS AS WELL AS IN THE CONVENTIONAL BRASS OR

BRONZE., IN THIS WAY THE LOCK MAY SERVE AS A PLEASING

ACCENT TO BRIGHTEN A PLAIN DOOR PANEL.
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DESIGN ANALYSIS

Il NTRODUCT I ON

THE ANALYSIS OF.THlS PROBLEM 1S DIVIDED INTO TWO MAIN
CATEGORIES. IN THE FIRST ARE INCLUDED THE ENVIRONMEN-
TAL FACTORS, AND IN THE SECOND, THE MECHANICAL FACTORS.
UNDER ENVIRONMENTAL FACTORS THE ANALYSIS DEALS WITH THE
ARCHITECTURAL SETTING, THE DOOR CONSTRUCTION, HUMAN

NEEDS AND HABITS, AND THE COMMERCIAL MARKETING PRACTICES.,
UNDER MECHANICAL FACTORS A STUDY IS MADE OF INSTALLATION
METHODS, MECHANICAL OPERAT|ON, MATERIALS OF CONSTRUCTION

AND FINISHES, AND PRODUCTION METHODS AND COSTS,

ENVIRONMENTATL FACTORS

ARCHITECTURAL SETTING

THE DOOR LATCH MUST BE RECOGNIZED AS AN ARCHITECTURAL
IMPLEMENT AND SHOULD THEREFORE BE DESIGNED ONLY AFTER

CAREFUL CONSIDERATION OF THE ARCHITECTURAL SETTING INTO

WHICH IT MUST FIT. FOR THIS REASON THE TRENDS OF ARCH |~

TECTURAL DESIGN AND THE PART WHICH THE DOOR PLAYS IN THIS

TREND WILL BE CONSIDERED FIRST.

Use oF DOORS. ANALYSIS OF THE ARCHITECTURAL SETTING IS

BASED ON THE STUDY OF TWENTY TYPICAL HCUSE PLANS FROM

EACH OF THE YEARS 1927 anD 1947, THESE PLANS WERE SELECTED
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AT RANDOM FROM A VARIETY OF ARCHITECTURAL PERIODICALS

(1)*

APPEARING IN THOSE YEARS. IT 1S RECOGNIZED THAT
SUCH PERIODICALS CATCH THE lNNbVATlONS AND MARK THE
TRENDS IN DESIGN, AND IN THE PROCESS SERVE TO INFLUENCE
ALL ARCHITECTURAL DESIGN IN TIME. FOR THIS REASON THIS
SOURCE IS CONSIDERED VALID FOR THIS STUDY. FROM THIS

COMPARATIVE SURVEY THE FOLLOWING TRENDS ARE CONCLUSIVELY

DERIVED, IN SPITE OF THE LIMITED BASE OF THE STUDY.

THE AVERAGE NUMBER OF SEPARATED ROOMS PER RESIDENTIAL
UNIT WAS COMPUTED, SHOWING A DECLINE FROM |0 ROOMS PER
HOUSE IN 1927 To oNLY 7 IN 1947. THE FINDINGS ARE
TABULATED IN TABLE L. THE NUMBER OF EXTERIOR DOORS WAS
COMPARED AND FOUND TO HAVE INCREASED FROM 2 PER HOUSE,

oR 0.20 PER ROOM IN 1927, TO AN AVERAGE OF 4 PER HOUSE,
oR 0.57 PER ROOM IN 1947, THE NUMBER OF INTERIOR DOORS
WAS COMPARED LIKEWISE, AND FOUND TO HAVE DECREASED
DECIDEDLY, FROM 2| PER HOUSE OR 2.l PER RooM IN 1927, TO
10 PER HOUSE OR | .4 PER ROOM IN 1947, MEANWHILE THE TOTAL
FLOOR AREA OF THESE SMALLER HOMES HAS REMAINED RELATIVELY
CONSTANT.(Z) THESE FIGURES, SUPPORTED BY EXAMINATION OF
MANY TYPICAL PLANS, CLEARLY INDICATE A TREND TOWARD LARGE
OPEN CENTRAL AREAS AND FEWER ENCLOSED SPACES WITHIN THE
HOME. FURTHER EXAMINATION SHOWED THAT WHERE IN 1927 MANY

ROOMS HAD ACCESS TO CONNECTING HALLSy; NOW THE ROOMS OPEN

*FOR REFERENCES SEE PAGE 80
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DIRECTLY ONTO THE CENTRAL LIVING AREA. THE EARLIER
HOMES OFTEN INCLUDED A SITTING ROOM, A DEN, A LIBRARY,
AND OTHER SPECIAL-PURPOSE ROOMS, AND EACH COULD BE
CLOSED OFF TO ASSIST IN HEATING AND VENTILATING THE
HOUSE. |IN CONTRAST TO THIS, THE PRESENT TENDENCY IS
TOWARD A MORE COMPACT HOME, WITH FEWER [NDIVIDUAL

ROOMS BUT WITH LARGER LIVING AREAS. A TYPICAL MODERN
PLAN IS SHOWN IN Flc.3, WHERE THE DOORS ARE LARGELY
LIMITED TO THREE INTERIOR APPLICATIONS: THE BEDROOMS,
BATHROOMS, AND THE STORAGE OR SERVICE AREAS. AN EN-
CLOSED DINING ROOM IS SELDOM INCLUDED IN THE LATEST
PLANS, BUT IS AN INTEGRAL PORTION OF THE LIVING ROOM.,
CLOSETS ARE OFTEN EQUIFPED WITH SLIDING DOORS TO CON-
SERVE FLOOR SPACE, AND KITCHENS ARE MANY TIMES LEFT
OPEN TO THE DINING AREA. THIS OPEN KITCHEN IS FEASIBLE
WHEN ADEQUATE FORCED~DRAFT VENTILATION IS INCLUDED OVER

THE STOVE TO CARRY OUT THE COOKING ODORS.

IT IS THOUGHT THAT THIS INCLINATION TOWARD A CENTRAL
LIVING AREA COMES IN RECOGNITION OF THE FACT THAT THE
KITCHEN IN THE 1927 HOUSE SERVED AS THE COMMUNITY ROOM,
WHILE THE PARLOR WAS RESERVED FOR COMPANY. THE PRESENT
TREND FAVORS THE FAMILY MORE THAN THE GUESTS. THIS CHANGE
HAS BEEN MADE POSSIBLE THROUGH THE INTRODUCTION OF NEW

BUILDING MATERIALS AND INSULATING BOARDS AS WELL AS
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HEATING AND LIGHTING IMPROVEMENTS,

ARcHITECTURAL DeEslieN TRENDS. IT IS FELT THAT THE SPIRIT

OF CURRENT ARCHITECTURAL DESIGN SHOULD STRONGLY INFLUENCE
THE FORM AND APPEARANCE OF A MODERN DOOR LOCK. THOUGH

THE GENERAL PUBLIC HAS BEEN RELUCTANT TO ACCEPT THE NEW
OPEN=VISTA GLASS~WALLED HOUSE WITHOUT RESERVATION, THIS
MODE HAS TOUCHED THE SIMPLEST CAPE COD STYLE HOUSE,
RESULTING IN A BETTER ORGANIZATION OF WINDOW TREATMENT

AND ELIMINATION OF JUMBLED FORMS. THIS DEFINITE TREND
TOWARD CLEAN FORM AND SIMPLICITY OF LINE IS RECOGNIZED AS
THE DOMINANT INFLUENCE WHICH THE LOCK DESIGN SHOULD FOLLOW.

A MODERN INTERIOR IS SHOWN IN Fle.4, ILLUSTRATING THE

NEED FOR DISTINCTIVE TREATMENT OF THE DOOR LOCK,

CONCLUSIONS, THERE 1S A GROWING TENDENCY TO LIMIT THE

USE OF DOORS WITHIN A HOME TO A FEW ROCOMS IN WHICH PRIVACY
IS MANDATORY. THE LATCHING MECHANISM MUST BE DESIGNED TO
GIVE THE TYPE OF SERVICE REQUIRED FOR BEDROOM, BATHROOM,
AND CLOSET DOORS. To HARMONIZE WITH THE MORE FUNCTIONAL
ARCHITECTURAL DESIGNS, DOOR HARDWARE SHOULD EXPRESS

SIMPLICITY OF CONTOUR AND ORGANIZATION OF FORM,

COOR CONSTRUCTION.

JUST AS THE DESIGN OF AN AUTOMOBILE JACK IS GOVERNED BY

THE WEIGHT OF THE CAR AND THE STRENGTH OF A MAN, SO0 18 THE
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DESIGN OF A DOOR LOCKSET GOVERNED LARGELY BY THE S1ZE
AND CONSTRUCTION OF THE DOOR AND THE STRENGTH AND SHAPE

OF MAN, IN THIS WAY, A DOOR LATCH CAN BE THOUGHT OF AS

A TOOL FOR OPERATING A DOOR.

NATURE AND ConsTRuUCTION OF DooORS. A WOODEN DOOR CONSISTS

ESSENTIALLY OF A RELATIVELY RIGID FRAME MADE UP OF TWO
VERTICAL STILES AND A TOP AND BOTTOM HORIZONTAL RAIL.
THIS FRAME USUALLY INCLUDES CENTER RAILS FOR ADDITIONAL
BRACINGs, THESE PARTS ARE JOINED BY DOWELS, AND SERVE TO
SUPPORT THE WOOD PANELS OR OTHER COVERNING VENEER. THE
STILES ON PANEL DOORS VARY IN WIDTH FROM 3 INCHES To 5%
INCHES, AND IN THICKNESS FROM Iz INCHES To 3 INCHES. THE
STANDARD STILES FOR INTERIOR USE ARE 41 INCHES WIDE BY
|-3/8 INCHES THICK. THE DOOR FRAMES RANGE IN SIZE FROM
‘6 TO 8 FEET HIGH AND 2 TO 4 FEET WIDE., THE STANDARD

(3)

DIMENSIONS ARE 6% FEET HIGH BY 3 FEET WIDE. THE WIDTH
OF THE STILE IS IMPORTANT TO THE DESIGN OF A LOCKSET IN

SO FAR AS IT LIMITS THE BACKSET FROM THE EDGE OF THE DO®©OR,
THE BACKSET IS THE TERM APPLIED TO THE DISTANCE FROM THE
AX1S OF THE TURNING KNOB TO THE EDGE OF THE DOOR. THE
ACCEPTED BACKSET 1S 2% INCHES, WHICH REQUIRES THAT THE
DOOR STILE BE CUT TO A DEPTH OF 3 INCHES OR MORE FOR MOST

LOCKS. AN AMPLE BACKSET IS NECESSARY SO THAT THE KNUCKLES

WILL CLEAR THE CORNER OF THE DOOR JAMB WHEN TURNING THE
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KNOBo IT HAS BEEN DETERMINED BY A LARGE DOOR LOCK
MANUFACTURER THAT A BACKSET OF FIVE INCHES IS THE MOST
DESIRABLE. F16.5 ILLUSTRATES THE CONSTRUCTION OF THE

TYPICAL DOOR, AND INDICATES THE BACKSET DIMENSION,

OTHER TYPES OF DOORS ARE CLASSIFIED AS FLUSH, SLAB,
HOLLOW, OR SOLID CORE. SUCH DOORS ARE CONSTRUCTED SO

THAT THE STILES EMBRACE SOME CENTER CORE, AND THE WHOLE
FRAME 1S SANDWICHED BETWEEN TWO VENEER SHEETS AS SHOWN

IN Fl1G.6.

WHERE A WOOD OR GLASS PANEL DOOR HAS LITTLE INSULATING
VALUE BETWEEN ROOMS, THE FLUSH OR SLAB DOORS PERMIT A
RELATIVELY HIGH DEGREE OF EFFICIENT SOUND AND HEAT IN-
SULATlON.(4) THE HOLLOW FLUSH DOORS CONSIST OF A
BUILT-UP CORE OF INTERLOCKING EGG-CRATE WOOD CONSTRUCTION
FACED WITH A SELECTED PLY OR VENEER W00D. THE DEAD AIR
SPACES THUS FORMED ARE EFFECTIVE INSULATORS, AND THE DOOR
HAS EXCEPTIONAL RIGIDITY AND STRENGTH. THE STILES ON
THESE FLUSH DOORS ARE REDUCED TO lz INCHES IN WIDTH, ANb
THE RAILS TO 2% INCHES. To ACCOMM@DATE THE DOOR LOCKSET,
A LOCK-BLOCK IS BUILT INTO THE CORE AT THE PROPER 30 INCH
HE IGHT, AND 1S USUALLY 4 INCHES WIDE AND |2 INCHES HIGH

TO PERMIT A FULL CHOICE OF INSTALLATIONS. THE LOCK=-BLOCKS

ARE INDICATED IN Flc.6, OPPOSITE PAGE 15,
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DOORS VARY IN WEIGHT FROM 35 POUNDS FOR THE USUAL PANEL
DOOR FOR INTERIOR USE, To 90 POUNDS FOR THE 2 [INCH SOLID=-
CORE FLUSH EXTERIOR DOORSs THE FORCES INVOLVED IN MOVING
A 90 POUND DOOR ON ITS HINGES WILL DEPEND ON THE NATURE
OF THE HINGS BEARINGS AND THEIR VERTICAL SPACING. FOR

PURPOSES OF DESIGNING A LOCK, THIS FORCE IS NEGLIGIBLE.

IT IS THE PRACTICE TO PROVIDE A SLIGHT BEVEL oF |/8TH
INCH IN 2 INCHES OF DOOR THICKNESS AT THE EDGE OF DOORS

{5

OVER I INCHES THICK. THIS BEVEL PERMITS A TIGHTER
CLOSED FIT IN THE JAMB., HOWEVER, FOR INTERIOR USE THE
STANDARD 1-3/8 INCH DOOR THIKNESS IS SELDOM EXCEEDED,

AND THE BEVEL NEED NOT BE INCORPORATED IN A LOCK DESIGNED

FOR THIS APPLICATION,

DESIEGN TRENDS, INTERVIEWS WITH A NUMBER OF ARCHITECTS AND

CONTRACTORS REVEALED A DEFINITE TREND TOWARD EXCLUSIVE USE
OF THE SLAB OR FLUSH DOORSy, THOUGH DURING THE CURRENT MA-
TERIALS SHORTAGE ANY DOOR IS ACCEPTABLE., COMPLETE ACCEPT~-
ANCE OF THE FLUSH DOOR IS ANTICIPATED WITHIN THE NEXT
DECADE, AS EVIDENCED BY THE LISTINGS IN ARCHITECTURAL MA;
TERIALS CATALOGUES, THE APPEARANCE OF THE FLUSH DOOR IS8
MORE [N KEEPING WITH THE SIMPLIFIED ARCHITECTURAL FORMS

IN ITS SMOOTH AND UNINTERRUPTED SURFACE., IT 1S CERTAINLY

MORE FUNCTIONAL FOR BOTH INSULATING AND STRUCTURAL PURPOSES.,
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CONCLUSIONS. IT Is CONCLUDED THAT THE DESIGN OF A DOOR

LOCK IS LIMITED BY THE WIDTH OF THE DOOR STILE, BUT NOT
BY THE WEIGHT OF THE DOOR. THE LOCK MUST OCCUPY A VOLUME
SMALL ENOUGH SO AS NOT TO AFFECT MATERIALLY THE STRENGTH
OF THE DOOR AT THE STILE. THE INCREASED USE OF THE FLUSH
DOORS WITH THEIR CLEAN, UNBROKEN PLANES SUGGESTS THAT

THE LOCK DESIGN SHOULD BE EQUALLY CLEAN AND DIRECT IN
APPEARANCE., THE LOCK SHOULD HARMONIZE WITH THE RECTAN=
GULAR CHARACTER OF THE DOOR, AND SHOULD SERVE TO ENHANCE

IT BY SUPPLYING A SIMPLE ACCENT AT THE POINT OF CONTROL.

HUMAN REQU IREMENTS

SINCE THE DOOR LOCK IS TO BE REGARDED AS A TOOL USED BY
MAN TO CONTROL THE DOOR, A SUCCESSFUL DESIGN MUST MEET
THE SPECIFIC HUMAN REQUIREMENTS. THESE REQUIREMENTS IN-

VOLVE BOTH CULTURAL AND PHYSIOLOGICAL CONSIDERATIONS,

CULTURAL CONSIDERATIONS., DATA ON THE MANNERS AND HABITS

INVOLVED IN THE USE OF A DOOR HAS BEEN GATHERED BY DIRECT
OBSERVATION OF MANY PEOPLE IN THE ACT OF OPENING AND CLOS-
ING DOORS. |T WAS FOUND THAT MAN ACQUIRES AN AUTOMATIC
SKILL IN OPERATING A DOOR AT AN EARLY AGE. THE ONLY
DIFFICULTY EXPERIENCED BY SIX~-YEAR-OLD CHILDREN IS IN
APPLYING THEIR WEIGHT AGAINST THE DOOR AT THE HANDLE

HE IGHT, FOR WHICH THEY PREFER TO USE BOTH HANDS. MANKIND



LEFT HAND DOCR ' i

RICHYT HAND DOCOR

USE QOF RIGHY OR LEFT HAND OPENING DOOR

FIGURE 7 - l
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IN GENERAL CAN ADAPT EASILY TO THE USE OF ANY PROJECTION
ON A DOOR WHICH CAN BE GRIPPED TO OPERATE. AT THE SAME
TIME IT IS RECOGNIZED THAT AN AWKWARD OR UNCOMFORTABLE

HANDLE SUBCONSCIOUSLY ANNOYS THE MAN WHO USES IT.

USE OF THE DOOR FOLLOWS A BASIC PATTERN WHEREIN THE PER=-
'SON APPROACHES THE DOOR AT THE OPENING EDGE AND USES THE
HAND NEAREST THE DOOR KNOB AS HE FACES THIS EDGE. (SEE
F16.7) THUS THERE IS NO PROBLEM OF HAVING TO SATISFY ‘
LEFT OR RIGHT-HANDED PEOPLE, THE USE OF THE HAND BEING
DETERMINED BY WHETHER THE DOOR SWINGS LEFT OR RIGHT.(G)
IT IS OBSERVED THAT PEOPLE PREFER TO SWING THE DOOR BY
SHIFTING THEIR WEIGHT FROM THE FOOT NEAREST THE DOOR TO
THE OTHER FOOT RATHER THAN USE THE MUSCLES OF THE ARM OR
SHOULDERS ALONE. |IT IS FURTHER OBSERVED THAT AS A PERSON
STEPS THROUGH THE bOORWAv, HE WILL NORMALLY RELEASE THE
HANDLE HE USED FOR OPENING THE DOOR AND CATCH THE HANDLE
ON THE OTHER SIDE, USING EITHER HAND TO CONTROL THE DOOR
IN CLOSING IT AGAIN., THIS 1S USUALLY DONE WITHOUT LOOK=
ING AT THE HANDLES. |IN THIS THROWING AND CATCHING ACTION
THE HAND MUST FIND SOMETHING AROUND WHICH OR THROUGH WHICH
IT MAY PASS THE FINGERS., THEREFORE A SIMPLE BUTTON OR
PLATE, WHICH MIGHT BE SUFFICIENT FOR OPERATING THE LATCH,
IS NOT ADEQUATE AS A HANDLE FOR CONTROLLING THE MOVEMENT

OF THE DOOR,
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A WELL-DESIGNED LOCKSET SHOULD FULFILL THE MANY PERSONAL
NEEDS INVOLVED IN ITS USE. THESE NEEDS INCLUDE SILENT
OPERATION OF THE LATCH SO THAT THE DOOR MAY BE OPENED AND
CLOSED WITHOUT AN AUDIBLE CLICK WHEN LOOKING IN ON A
SLEEPING CHILD OR SICK PERSON, THE EXCEPTIONAL NEEDS
MUST BE MET ALSO, AS WHEN THE ARMS ARE FULL OR IN CASE

OF FIRE OR ACCIDENT. FOR USE IN HOSPITALS, WHERE ATTEND=-
ANTS AND NURSES MUST OPEN AND CLOSE DOORS WHILE CARRYIAG
TRAYS OR BEDDING, A LATCH SUCH AS SHOWN IN Flc.8 was
DEVELOPED TO BE OPERATED BY A NUDGE OF THE ELBOW., THIS
OPERATING PRINCIPLE WOULD BE WELL APPLIED IN THE HOME.

As A PRECAUTION AGAINST ACCIDENT [N CASE OF FIRE OR PANIC,
MOST PUBLIC SCHOOLS AND FACTORY BUILDINGS ARE EQUIPPED
WITH SAFETY-BAR EXIT DOORS. HERE THE LATCH IS SO DESIGNED
THAT BY PUSHING AGAINST THE OPERATING BAR AT ANY POINT

THE BOLT RETRACTS AND RELEASES THE DOOR. AGAIN, THE
APPLICATION OF THIS SAFETY PRECAUTION 1S DESIRABLE WITHIN

THE HOME.,

REPORTS GATHERED BY INTERVIEWING RETAIL HARDWARE SALESMEN
AND BUILDING CONTRACTORS REVEALED THAT THE NECESSITY TO
INCORPORATE A BIT=-KEY LOCK ON ALL DOORS WITHIN THE HOME
IS NO LONGER RECOGNIZED. THE REPORTS SHOW FURTHER THAT

IN MANY OF THE HOUSES SO EQUIPPED, SUCH LOCKS ARE SELDOM

IF EVER USED AND THE BIT KEYS ARE DISCARDED OR MISLAID
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SHORTLY AFTER OCCUPANCY. THE FACT THAT PASS KEYS WERE

SO EASILY OBTAINABLE DISCLOSED THE MYTH OF SECURITY.

IT 1's REPORTED THAT IN MANY CASES MEMBERS OF A HOUSEHOLD
DO NOT FEEL IT NECESSARY TO LOCK EVEN THE BATHROOM DOOR.,
THE DOOR IS NORMALLY LEFT OPEN BUT WHEN CLOSED SERVES TO
INDICATE TO OTHER MEMBERS OF THE FAMILY THAT THE ROOM 18
OCCUPIED. HOWEVER, THE NEED FOR A SIMPLE LOCKING DEVICE
1S APPARENT TO MEET ALL PREFERENCES. THE LOCK NEED BE
CONTROLLED FROM THE INSIDE OF THE DOOR ONLY AND IS BEST
OPERATED BY A LEVER INTEGRAL WITH THE LOCKSET TO ELIMINATE
THE NECESSITY FOR A SEPARATE KEY. OSPECIAL TUMBLER LOCKS
MAY BE INSTALLED ON DOORS AS A SEPARATE UNIT WHERE GREATER

SECURITY IS REQUIRED,

PHYSIOLOGICAL CONSIDERATIONS, NOT ONLY MUST THE HABITS

IN USING THE DOOR BE OBSERVED, BUT THE ACTION OF THE LIMBS

AND MUSCLES INVOLVED SHOULD BE CONSIDERED,

THROUGH SCIENTIFIC STUDY OF HUMAN MOTION, KINESIOLOGY, IT
HAS BEEN FOUND THAT IN ORDER TO PERFORM A TASK MOST NATU=-
RALLY AND WITH GREATEST EASE, THE MOTIONS SHOULD BE CON=~-
TROLLED BY THE LARGEST MUSCLES WITH THE HIGHEST PERFORMANCE
CAPACITY.(7) IT Is oBVIOUS THAT LIFTING IS EASIER WITH

|

THE BACK THAN WITH THE WRIST MUSCLE, WHERE ONLY A 3-INCH

LEVER ARM |S BROUGHT TO BEAR.
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ANALYSIS SHOWS THAT TO OPERATE THE USUAL TURN=-KNOB DOOR
LATCH, THE KNOB MUST FIRST BE GRIPPED WITH SUFFICIENT
FORCE BY THE FINGERS AND PALM TO OVERCOME RESISTANCE OF
THE SPRING BY FRICTION. THIS 1S ACCOMPLISHED THROUGH
THE FLEXOR MUSCLES OF THE FOREARM. WHILE THESE MUSCLES
ARE THUS TENSE, THE KNOB 1S TURNED 60° BY RADIAL EXTEN=
SION OF THE CARPl MUSCLES OF THE FOREARM. |IN THE PRES=-
ENCE OF ANY LUBRICANT SUCH AS SOAP OR GREASE ON THE
HANDS, LARGE PRESSURE IS REQUIRED TO TURN THE KNOB.

WITH THE MAJORITY OF THE ARM AND HAND MUSCLES IN TENSION
AND AWKWARDLY TWISTED, THE DOOR IS THEN PULLED OR PUSHED
BY USING THE MORE BASIC BRACHII MUSCLES OF THE UPPER ARM
AND THE DELTIODEUS SHOULDER MUSCLE. THE THREE STEPS IN=-
VOLVED IN THIS OPERATION ARE ILLUSTRATED IN Fl6.9., BY
KINESIOLOGIC STANDARDS, SUCH A PERFORMANCE 1S CLASSIFIED

(8)

AS A TRIPLE COMPLEX MUSCULAR MOVEMENT, AND THOUGH 1IN
THIS CASE FATIGUE IS NOT A LIMITING FACTOR, ITS AWKWARD=-

NESS SHOULD BE AVOIDED.

IN CONSULTATION WITH AN AUTHORITY ON MUSCULAR ACTIVITY OF

(9)

fHE ARM, IT WAS POlNTéD OUT THAT FEWER AND MORE BASIC
MUSCLES ARE BROUGHT INTO ACTION WHEN THE HAND IS USED I[N
A PLANE PARALLEL WITH THE SIDES OF THE BODY AND WITH THE
KNUCKLES PERPENDICULAR TO THE AXIS OF THE FOREARM. FOR

INSTANCE, IT 1S FAR EASIER TO CARRY A SUITCASE OR CHIN
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RESUHTS OF TESTS ON HUMAN STRENGTH

TEST
NUMBER

5

| SOMETRIC HORIZONTAL
PULL TEST |

PUSH TEST!
i LBS,.PULL | '

- LBS.PULL |

TORQUE :
STRENGTH TEST i

RT.TURN | LFT.TURN

f o i ¥ S - "

| ! o %

L 46 50 i 35 I 26 |

| I S e - ;

2 | 4 . 5 | 30 | I8

8 i 38 46 } 30 : 22 :

" ‘ i § ! !

i f ! ‘ ‘

4 44 . 48 33 23
5 | 50 51 40 28

i L
6 I 49 B2 36 26
7 1 50 50 3l 25
8 . 45 . 49 30 22
9 1 4T 49 30 24
o . . 50 32 | 24

46

b

46.0

49,5

- IN.LBS. TORQUE

4
H

i

!
l

32.7

e o e e e

|64

109
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ONESELF WITH THE HANDS PARALLEL TO THE SIDES THAN WHEN
TURNED TO A PERPENDICULAR POSITION. APPLIED TO THE
DOOR, THIS PRINCIPLE SUGGESTS A VERTICAL HANDLE SET AT
A SLIGHT ANGLE (ABouT 20°) To THE PLANE OF THE DOOR.
THIS PERMITS A COMFORTABLE AND NATURAL GRIP NORMAL TO

THE EXTENDED ARM, AS ILLUSTRATED IN FlG.9-B,

THE STANDARD HEIGHT AT WHICH MOST DOOR LOCKS ARE SET IS
30 INCHES FROM THE FLOOR. THIS LOCATION HAS EVOLVED
THROUGH MANY CENTURIES AS THE MOST EQUITABLE HEIGHT FOR
PEOPLE OF ALL SlZES, IN PUBL{C BUILDINGS INTENDED
PRIMARILY FOR ADULT TRAFFIC AND EQUIPPED WITH HEAVIER
DOORSy, THE HANDLES ARE CUSTOMARILY [INSTALLED AT A HEIGHT
OF THREE OR FOUR FEET TO PERMIT A MORE DIRECT PULL AT
ELBOW HEIGHT., FOR THE HOME, SPECIAL THOUGHT SHOULD BE
GIVEN TO THE PLIGHT OF SMALLER CHILDREN, WHO HAVE BEEN
OBSERVED TO GRIP THE KNOB WITH TWO HANDS TO EXERT
SUFFICIENT FORCE TO TURN [T, To MEET THE NEEDS OF
CHILDREN, THE LOWER PORTION OF THE VERTICAL HANDLE
SHOULD AFFORD AN ADEQUATE GﬁlP NORMAL TO THE UPSTRETCHED

ARM.

A SERIES OF TESTS WERE SET UP TO DETERMINE THE MAXIMUM
FORCES WHICH AN AVERAGE MAN COULD GENERATE THROUGH HIS
HANDS, FIRST, A SET-UP WAS MADE AS SHOWN IN Fle.l0 To

TEST THE [|SOMETRIC STRENGTH OF THE HAND, ARM, AND
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SHOULDER MUSCLES. THE ISOMETRIC OR STATIC TYPE OF TEST
ELIMINATES SOME OF THE VARIABLES INVOLVED BY MEASURING
THE STRENGTH WITH WHICH MOVEMENT OF THE LIMBS IS RE=-
SISTED. THE TESTS WERE MADE ON A SERIES OF TEN MEN OF
AVERAGE |50 POUND BUILD, WHO ATTEMPTED TO PREVENT THE
MARKER A FROM BEING PULLED PAST THE POINTER B. WHEN
THE MARKER PASSED THE POINTER, A READING WAS TAKEN ON
THE TENSION SCALE. IN THESE TEN CASES THE PULL VARIED
BETWEEN 45 AND 50 PoUNDS FORCE. (SeE€ TaBLE IL oOPPOSITE
PAGE 24.) |IT WAS CONCLUDED THAT A 50-POUND PULL 1S THE

LIMIT WHICH AN AVERAGE MAN CAN EXERT HORIZONTALLY.,

THE SECOND TEST WAS SET UP AS SHOWN IN Fla.ll, AND THE
TEN MEN ASKED TO PUSH TO THEIR LIMIT AGAINST THE DOOR
HELD BY THE SPRING TENSION SCALE. THE FORCES RECORDED
HERE AVERAGED 50 POUNDS AGAIN, BOTH FOR PUSHING AND PULL=-
iINg. (TasLE IT.) |T WAS FURTHER NOTICED THAT A LIGHTER
OR HEAVIER PERSON COULD GENERATE A FORCE ROUGHLY EQUAL
TO ONE=-THIRD OF HIS WEIGHT, A THIRD TEST, ILLUSTRATED
IN F16.12, MEASURED THE MAXIMUM TORQUE WHICH THE AVERAGE
MAN COULD GENERATE THROUGH HIS HAND., THE DATA RECORDED
IN TABLE TT SHOWS THAT USING HIS STRONGEST HAND, THE
AVERAGE MAN WAS ABLE TO DEVELOP A TORQUE OF |2 FooT

POUNDS TURNING AWAY FROM THE BODY, AND |5 FoOT POUNDS

TOWARD THE BODY.
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To DETERMINE THE RELATIVE IMPACT FORCE WHICH A MAN COULD
EXERT THROUGH HIS HAND, AN EMPIRICAL TEST WAS MADE USING
SAMPLES OF W0OD. THE TENSILE STRENGTH ACROSS THE GRAIN
OF THE SELECTED SPECIMENS OF WOOD WAS CAREFULLY MEASURED
BY TESTING AND FOUND To BE 80 POUNDS PER SQUARE INCH.
THE SELECTED WOOD WAS CHOSEN FOR ITS UNIFORM GRAIN,
SPECIMENS WERE PREPARED IN BLOCKS AND TWO HOLES DRILLED
A MEASURED DISTANGCE APART AND THEN CUT AWAY TO THE OUTER
EDGE OF THE WoOD, AS SHOWN IN Fle.13., A LOOPED WIRE WAS
ATTACHED AT THESE HOLES AND THE SAMPLES CLAMPED IN A VICE.
A HANDLE WAS ATTACHED TO THE WIRE LOOP AND PULLED UPON

WITH A LOAD OF 50 PouUNDS. THE DISTANCE BETWEEN THE HOLES
»

WAS REDUCED IN SMALL INCREMéNTS UNTIL THE REMAINING SECe

TION FAILED UNDER TENSION. A TABULATION OF THE RESULTS

OF THIS TEST SHOWS A RANGE OF FORCES BETWEEN |50 aAnD 160

. POUNDS PER SQUARE INCH. (SeEe TasLe ITI.) |IT WAS THERE=-

FORE DEDUCED THAT ON THE AVERAGE A MAN COULD EXERT A

MAX IMUM IMPACT FORCE THROUGH HIS HAND OF |75 POUNDS,.

CONCLUSIONS. THE CONCLUSIONS OF THIS STUDY OF THE HUMAN

ELEMENTS INDICATE THAT A LOCKSET SHOULD OPERATE WITH A
PUSH=PULL ACTION. THE HANDLE SHOULD BE VERTICAL AND IN=-
CLINED UPWARD TOWARD THE HAND, AND SHAPED SO THAT THE
FINGERS MAY BE WRAPPED AROUND IT. THE PUSH=PULL OPERATION

IS NOT ONLY DESIRABLE FROM A PHYSIOLOGICAL POINT OF VIEW
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BUT 1S ALSO PRACTICAL FOR SAFETY AND EFFICIENCY IN THE
HOME. THE MAXIMUM FORCES FOR WHICH THE LOCK MUST BE
DESIGNED ARE IN THE MAGNITUDE oF 200 POUNDS PERPENDICU=

LAR TO THE PLANE OF THE DOOR.

MARKETING PRACTICES

THIS SECTION DEALS WITH THE OVERALL MARKETING PICTURE

FOR BUILDERS HARDWARE, AND ANSWERS THE QUESTIONS AS TO
WHO MAKES LOCKS, WHERE AND HOW THEY ARE SOLD, AS WELL

AS WHO BUYS THEM AND WHY. THE ANSWERS TO THESE QUESTIONS
FALL UNDER THE FOLLOWING HEADINGS: MANUFACTURING COMPETI-
TORS,y, DISTRIBUTION CHANNELS, LOCATION AND NATURE OF
MARKET, FACTORS INFLUENCING SALES, AND ANTICIPATED SALES

FOR THE YEAR 1948,

MANUFACTURING COMPETITORS., BY CHECKING LISTS OF MANUFAC=-

TURERS AND EXAMINING HARDWARE ADVERTISEMENTS, THERE WERE
OBSERVED TO BE TWENTY-FIVE FORMIDABLE COMPETITORS, AND
THERE ARE PRESUMABLY THAT MANY MORE UNPUBLICIZED. OF THE
TWENTY=-FIVE MAJOR COMPANIES INCLUDED IN THIS SURVEY, TEN
ARE LOCATED IN NEW YorRk oR NEw ENGLAND, FIVE IN THE

MippLE WEST AROUND MICHIGAN AND ILLINOIS, AND THE REMAIN=-
ING TEN ON THE WEST COAST.(IO) HOWEVER, IT IS SIGNIFICANT
TO NOTE THAT OF THE "Bla FOUR"™ MANUFACTURERS ONLY ONE IS
LOCATED ON THE WEST CoAST, BUT 65% OF THE INDUSTRY, BY

(11)
DOLLAR VOLUME OF SALES, REMAINS IN NeEw ENGLAND.
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DisTRIBUTION CHANNELS. AFTER CONFERENCE WITH SEVERAL

LOCK MANUFACTURERS AND A NUMBER OF DISTRIBUTORS, THE
CHART ILLUSTRATED IN Fle.l4 wAsS DRAWN UP SHOWING THE
NETWORK OF AGENTS AND DEALERS THROUGH WHICH THE DISTRI-
BUTION OF THESE HARDWARE PRODUCTS TAKES PLACE. A
GREATER BULK OF SALES, SOME 80% OF THE TOTAL, |S MADE
THROUGH WHOLESALE JOBBERS DIRECTLY TO CONTRACTORS.
ANOTHER IO% IS SOLD THROUGH SPECIALISTS IN BUILDERS
HARDWARE CALLED BUILDERS SUPPLY HOUSES, AND THE REMAIN=-
ING 10% THROUGH RETAIL HARDWARE STORE OUTLETS. THESE
LATTER SALES OUTLETS FOR THE MOST PART FILL SMALL ORDERS

FOR REPLACEMENTS AND REMODELING.

LocAaTioN AND NATURE OF MARKET. IT 1S ROUGHLY ESTIMATED

BY THE FINISH-HARDWARE INDUSTRY THAT 95% OF THEIR PRODUCT
GOES INTO NEW BUILDING CONSTRUCTION. OF THE REMAINDER,
4% GOES INTO BUILDING ALTERATIONS AND ADDITIONS, WHILE
LESS THAN 1% REPLACES OUTWORN OR DAMAGED HARDWARE. THE
LARGEST CENTERS OF NEW BUILDING CONSTRUCTION ARE THE NEW
YORK AND LoSs ANGELES AREAS, THE LATTER ACCOUNTING FOR

(12)

APPROXIMATELY ONE-TENTH OF THE TOTAL FOR THE NATION.

THE PURCHASERS OF BUILDERS HARDWARE FALL INTO THREE

GROUPS: OWNERS, BUILDING CONTRACTORS, AND ARCHITECTS.

IN THE PLANNING OF LARGE COMMERCIAL BUILDINGS IT I8
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USUALLY THE ARCHITECT WHO SELECTS THE FINISH-HARDWARE,
THOUGH fHE OWNER OFTEN SHARES THE RESPONSIBILITY. FoOR
LARGE RESIDENCES, THE ARCHITECT CUSTOMARILY SPECIFIES A
GRADE OF HARDWARE, BUT THE OWNER MAKES THE FINAL CHOICE
OF MODEL. IN THE CASE OF SMALL HOMES, THE OWNER PICKS
OUT THE DOOR LOCK, OFTEN IN THE COMPANY OF THE ARCHITECT.
WHERE A CONTRACTOR IS PUTTING UP A HOUSING PROJECT, HE

IS THE PURCHASER OF THE HARDWARE. IT 1S ROUGHLY ESTIMA-
TED THAT BY PROPORTION 75% OF THE DOOR LOCKS ARE SELECTED
BY THE OWNER OF THE BUILDING, 20% BY THE CONTRACTOR, AND
PERHAPS 5% BY THE ARCHITECT. |IT 1S THEREFORE 0BVIOUS
THAT THE DESIGN OF THE LOCK MUST APPEAL PRIMARILY TO THE

NEEDS AND TASTES OF THE OWNER.

FACTORS INFLUENCING SALES. IN ORDER TO COMPLETE THE SALES

ANALYSIS IT 1S NECESSARY TO CONSIDER THE BASIS ON WHICH
THE DECISION TO PURCHASE A PARTICULAR LOCK 18 MADE.

AFTER QUESTIONING RETAIL SALES PERSONNEL AND MANAGERS OF
BUILDERS SUPPLY HOUSES, A LIST WAS COMPILED OF FIVE FAC~-
TORS WHICH ARE JUDGED TO DETERMINE THE SUCCESS OF HARDWARE
SALES. THESE ARE: TYPE OF SERVICE FEATURED, OPERATION OF

MECHANISM, QUALITY OF CONSTRUCTION, PRICE, AND INSTALLATION

COSTS.,
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THE TYPE OF SERVICE FEATURED BY THE LOCK IS CONSIDERED
THE MAIN BASIS FOR SELECTING A LOCKSET. THE BUYER IS
MOST INTERESTED IN THE WAY THE LOCK WILL SERVE HIM AND
THE DEGREE OF SECURITY PROVIDED, THE OPERATION OF THE
MECHANISM IS ALSO IMPORTANT AS THE PURCHASER SELDOM BUYS
A MODEL OF LOCK WITHOUT FIRST TRYING THE BOLT ACTION.
PEOPLE ARE INTERESTED IN HAVING A SMOOTHLY WORKING
MECHANISM, AND TO AID THE CUSTOMER IN TESTING HIS PRODUCT
THE MANUFACTURERS PROVIDE THEIR SALES OUTLETS WITH MOCK=
UP INSTALLATIONS. AT THE SAME TIME THE BUYERS CAREFULLY
JUDGE THE QUALITY OF THE MATERIALS, THE HARDNESS OF THE
FINISH, AND THE OVERALL APPEARANCE OF THE LOCKSET. A
DECIDED PREFERENCE EXISTS FOR LOCKS OF BRASS OR BRONZE,
PARTLY DUE TO TRADITION, BUT ALSO DUE TO A REPUTATION

FOR TOUGHNESS AND RESISTANCE TO CORROSION. THERE 1Is
APPARENT RESISTANCE TO BUYING A LOCK OF DIE=CAST ZINC,
BOTH ON THE PART OF DEALERS AND OF HIS CUSTOMERS. PAsT
EXPERIENCE WITH INFERIOR GRADES OF ZINC ALLOYS HAS LEFT
LCCK REPAIRMEN AND HOUSE OWNERS WITH A SUSPICIOUS ATTITUDE
TOWARD THIS MATERIAL. EFFORT IS BEING MADE TO OVERCOME
THIS STIGMA BY MANUFACTURERS WHO USE THE HIGH=GRADE ZAMAC

ALLOYS.
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THE PRICE OF THE LOCK IS THE DECIDING FACTOR ONLY WHERE

A CHOICE EXISTS BETWEEN COMPETITIVE MODELS OF EQUAL
QUALITY AND SERVICE, OR WHERE A BUILDING CONTRACTOR 1S
INTENT ON MINIMUM EXPENDITURE. OTHERWISE, IT IS EVIDENT
THAT MOST OWNERS WHO HAVE THE MEANS TO BUILD EVEN THE
SMALLEST HOUSE ARE INTERESTED IN EQUIPPING IT WITH
SUBSTANTI AL HARDWARE. MANUFACTURERS OF DOOR LOCKS
GENERALLY SET A LIST PRICE AND ALLOW DISCOUNTS ON THE
BASE PRICE TO THEIR SALES OUTLETS. THESE PRICES RANGE
FrRoM $1.85 FOR THE VERY SIMPLEST DIE-CAST TUBULAR LOCKS
To $11.00 FOR THE STRONG UNIT MORTISE LOCKS FOR FRONT-
DOOR OR COMMERCIAL USE. HOWEVER, SOME SPECIALLY DESIGNED
HARDWARE FOR LARGER ESTABLISHMENTS AND PUBLIC BUILDINGS
MAY RUN TO OVER A HUNDRED DOLLARS PER UNIT. THE PRICE

OF LOCKS FOR INTERIOR RESIDENTIAL USE MAY BE GROUPED INTO
THREE PRICE RANGES. THE LOWEST eRoué RUNS FRoM $1.85 ToO
$3.25, THE MIDDLE GRouP FRoM $3.25 To $4.60, AND THE
HIGHEST GROUP FROM $4.60 TO $lO.OO.(¥3) THESE PRICES
APPLY TO THE NON-LOCKING STANDARD DOOR LATCH. THE ADDI-
TION OF SPECIAL FINISHES OR LOCKING DEVICES INCREASES THE

PRICE SOME 75 CENTS.

THESE THREE PRICE CATEGORIES REFLECT SUBSTANTIAL DIFFER=-

ENCES IN OVERALL QUALITY OF THE PRODUCT. THERE ARE FOUR
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MAJOR VARIABLES WHICH INFLUENCE THESE PRICE DIFFERENTIALS:
THE MATERIALS OF CONSTRUCTION, THE FINISHES, THE REPUTA-
TION OF THE TRADE NAME, AND PATENTED OPERATING FEATURES.
MATERIALS OF CONSTRUCTION VARY FROM THE LESS EXPENSIVE
DIE~CASTING TO SOLID BRONZE AND BRASS IN THE HIGHER=-PRICED
CLASS., THE CHEAPEST FINISH IS A SPRAYED LACQUER COAT,
WHILE THE COSTLIER FINISHES CONSIST OF A HEAVY PLATING OF
CHROMIUM OR BRASS. THE TRADE NAMES OF THE OLDER COMPANIES
SUCH AS YALE, CoRBIN, RusswiN, AND SCHLAGE OBVIOUSLY

CARRY WEIGHT OVER THE NEWCOMERS INTO THE FIELD. AS FOR
PATENTED FEATURES, THE OUTDATED MORTISE LOCKS ARE OF
COURSE IN THE LOWER PRICE BRACKET WHILE THE NEWEST PAT=~

ENTED PUSH-PULL MODEL FALLS IN THE MOST EXPENSIVE GROUP.,

THE QUESTION OF COST OF INSTALLATION WEIGHS SIGNIFICANTLY
IN THE SALES OF LOCKSETS, PARTICULARLY WITH CONTRACTORS
WHO MUST PAY THEIR CARPENTERS FOR THE TIME SPENT IN IN-
STALLING THE LOCKS. A SAVING OF AS LITTLE AS TEN MINUTES
PER DOOR AMOUNTS TO TWO AND A HALF HOURS,; OR ROUGHLY $5,
FOR A HOUSE WITH FIFTEEN DOORS. IN A LARGE BUILDING OF
SEVERAL HUNDRED DOORS SUCH A SAVING 1S OBVIOUSLY CONSIDER=-

ABLE.

ANTICIPATED SALES FOR 1948, BUILDERS HARDWARE MANUFACTUR=

ERS LOOK PRIMARILY TO THE VOLUME OF PRESENT AND FUTURE



B e S o B Sy, B S S e g 5 % 5 R ”“14 1,000, 00

N S R S RSk O o edln -8
- o 4

S SERSEP RSP 8 PSSO S e U G S | M | e - L
— i i
Z |
4 — - i
—— s g e 7 S - - s ~ 6 H
r Fds] i

' 2
— . o

v . Bpo,000 P
500,¢ 2

QF

S
S

. — 3 o
“.
<
@
-, 5
— - -—-‘t—«~ —— - — - 4. » & D
; ; s
! : -
i - . - . ,? 1
' : : ; : - |
, : AR R B 2
S IR O (O s i : i | FE DO P :
e o : o :
2 : a = 5 - 2 ;
T 2 g o o &
YEAR g
. " f
;
{
!
T
T I T T |
NEW DWeLL HHG URITS ;
: . g
“ STARTED IN HoN~UARM AREAS i
©oFroM 1900 e DATE ‘
N {

CURCE: STATISTICAL ABRSTRAST OF UNITED STATES

S 5
DEPARTMENT OF INTLAIOR BULLETIN }
Fioure i i




=3l = ANALYSIS

BUILDING CONSTRUCTION FOR RELIABLE INDICATION OF THE
POTENTIAL MARKET. SUCH REPORTS ARE AVAILABLE FROM
FEDERAL GOVERNMENT AND LOCAL SOURCES. FIGURES PUBLISHED
BY THE BUREAU OF LABOR STATISTICS AND THE BUREAU OF
CENSUS INDICATE THAT THE DOLLAR VOLUME OF BUILDING AND
CONSTRUCTION FOR 1948 wiLL BE 15.2 BiLLION, 20% OVER

THE 12,6 BILLION FOR 1947, OF THIS TOTAL, 6 BILLION
DOLLARS WILL BE SPENT FOR RESIDENTIAL BUILDING ALONE,
AMOUNTING To 950,000 HOUSING UNITS., THIS REPRESENTS AN
INCREASE OF 25% OVER THE 4,8 BILLION DOLLARS FOR RESI=-
DENTIAL BUILDING IN 1947, wHEN 850,000 BUILDING STARTS
WERE MADE. OF THE TOTAL 6 BILLION, ONE FIFTH WILL BE

FOR APARTMENT HOUSE DWELLINGS.(?4) THIS INCREASE APPEARS
ON THE CHART OF THE RECURRING BUILDING CYCLE, SHOWN IN
Fie.15., THE FACT THAT THERE IS A CURRENT SHORTAGE OF
OVER TWO AND A HALF MILLION HOUSING UNITS INDICATES THAT

A CONTINUED RISE IN THE RATE OF BUILDINGS STARTED PER

YEAR WILL PERSIST FOR SEVERAL YEARS TO COME,

THE AVERAGE COST OF BUILDERS HARDWARE FOR RESIDENTIAL
CONSTRUCTION IS 2% OF THE TOTAL CONTRACT PRICE.(IS) ONE-
HALF OF THIS, OR |% oF THE TOTAL, IS SPENT FOR DOOR HARD=-
WARE ALONE. |T MAY THEREFORE BE CALCULATED THAT AN EX-

PANDING HARDWARE MARKET OF SOME 60 MILLION DOLLARS 1S TO
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BE EXPECTED FOR 948, THE NUMBER OF LOCKS REPRESENTED
BY THIS FIGURE MAY BE ROUGHLY CALCULATED BY ASSUMING
THAT IN EACH OF THE 950,000 DWELLING UNITS TO BE BUILT
AN AVERAGE OF FIFTEEN DOORS (SEE PAGE |l) wiLL BE IN-
STALLED, REQUIRING 14,250,000 LOCKSETS . FURTHERMORE,
SINCE IT 1S ESTIMATED THAT ONLY 95% OF THE TOTAL PRODUC-
TION GOES INTO NEW BUILDINGS, A ToTAL ofF 14,500,000
LOCKS MAY BE soLD IN 1948, ON THE BASIS OF A TOTAL
EXPENDITURE OF 60 MILLION DOLLARS, AN AVERAGE oF $4.20
PER LOCK IS CALCULATED., THIS 1S CLOSELY BORNE OUT BY
ESTIMATES OF SALES OUTLETS, WHICH SET THE AVERAGE PRICE

NEAR $4.65 PER LOCKSET.

CONCLUSIONS., THE MANUFACTURE AND SALES OF DOOR HARDWARE

1S CONCLUDED TO BE A HIGHLY COMPETITIVE FIELD, THE MANU=-
FACTURING PROCESSES BEING JEALOUSLY GUARDED. SELLING THE
PRODUCT IS A SPECIALIZED JOB OF APPEALING TO BUILDERS
GENERALLY THROUGH OUTLETS OF A WHOLESALE NATURE. THE
APPEALS ARE MADE ON THE BASIS OF EASE OF OPERATION, QUALITY,
PRICE, AND METHOD OF INSTALLATION. ONLY RECENTLY HAS
EMPHASIS BEEN PLACED ON THE DESIGN APPEARANCE. IN THE

FACE OF AN EXPANDING PERMANENT MARKET, A NEW PRODUCT IN

THIS LINE WOULD STAND A GOOD CHANCE OF SUCCEEDING. THIs

IS ESPECIALLY TRUE FOR THE WEST COAST, WHERE BUILDING IS
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FLOURISHING, ASSUMING AN ESTABLISHED DISTRIBUTION OUT~-
LET. |IN A FIELD OF TWENTY-FIVE MAJOR COMPETITORS, FOUR
OF WHICH CONTROL SOME 65% OF THE TOTAL MARKET, A NEW
PRODUCT COULD NOT BE EXPECTED TO ACQUIRE MORE THAN HALF
OF ONE PER CENT OF THE TOTAL |5 MILLION SALES, OR
75,000. GREAT EFFORT WOULD NECESSARILY BE SPENT ON
OVERCOMING PUBLIC AND DEALER SKEPTICISM REGARDING A
"NEW THING," AS WELL AS ON INTRODUCING THE PRODUCT TO
BUYERS WHO GAVE ESTABL I SHED PURCHASING CHANNELS IN A
WIDE MARKET. SALES WOULD FARE BEST IF THE NEW LOCK
WERE PRICED AT THE LOWER LIMIT OF THE MOST EXPENSIVE

GROUP, OR AROUND $4.50.

MECHANICAL FACTORS

ToPICS UNDER THIS HEADING ARE DIVIDED INTO THREE MAIN
SUBJECTS. THEY ARE: INSTALLATION, MECHANICAL OPERATION,

AND MATERIALS AND PROCESSES.

INSTALLATION

INVESTIGATION SHOWED THAT THERE ARE FOUR PRINCIPAL METHODS
OF INSTALLING A LOCK ON A DOOR., THESE METHODS CHARACTER=-
IZE THE BASIC TYPES OF LOCKS, FIRST, THE RIM LOCK, SECOND,
THE MORTISE LOCK, THIRD, THE UNIT LOCK, AND NOW THE TUBULAR

LOCK.
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CURRENT METHODS., THE FIRST AND SIMPLEST METHOD 1S TO

ATTACH THE LOCK TO THE SIDE OF THE DOOR STILE BY MEANS
OF SCREWS, IN WHICH CASE IT IS REFERRED TO AS A RIM
Lock. (SEE ILLUSTRATION IN Fle.l6.) HAVING ITS ORIGIN
IN THE EARLY ROMAN PERIOD, THESE RIM LOCKS WERE STILL
WIDELY USED ON EARLY AMERICAN COLONIAL DOORS, AND ARE
YET REGARDED AS AN INDICATION OF AUTHENTIC ANTIQUITY IN
NEw ENGLAND. THIS TYPE OF INSTALLATION IS USED NOW FOR
DOORS TOO THIN TO TAKE THE USUAL LocK (LEss THAN | INCH

THICK). THESE RIM LOCKS TOOK THE FORM OF RECTANGULAR

BRASS CASES ORIGINALLY, BUT HAVE BEEN MODIFIED TO THE

STREAML INED SHAPES SHOWN IN THE ILLUSTRATION.

DURING THE ARCHITECTURAL RENAISSANCE, WHEN MANY REFINE-
MENTS WERE DEVELOPED IN BUILDING DETAILS, THE USE OF THE
RIM LOCK WAS LARGELY REPLACED BY THE MORTISED LOCK. FOR
MOUNTING THIS TYPE, A DEEP MORTISE IS FORMED IN THE EDGE

OF THE STILE TO TAKE THE LOCK. THE MORTISE IS CUT BY
DRILLING A SERIES OF HOLES INTO THE EDGE OF THE DOOR SOME
THREE INCHES DEEP, THE WOOD CONNECTING THESE HOLES 18

THEN CHISELED. MOST MORTISE LOCKS ARE 4 INCHES TO 6 INCHES
HIGH, 3 INCHES To 4 INCHES DEEP, AND 3/4 INCH WIDE, AND
REQUIRE A RECESS WHICH COMES CLOSE TO CUTTING THE STILE IN

Two., (SEE Fle.17.) THE STRIKE PLATE MUST ALSO BE
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MORTISED INTO THE JAMB TO MATCH THE LOCK. INSTALLING

A MORTISE LOCK IS A JOB FOR A SKILLED CRAFTSMAN AND |T
TAKES AS LONG AS 30 MINUTES JUST TO CUT THE MORTISE. A
FULL HOUR IS ALLOWED BY BUILDING FOREMEN TO COMPLETE

THE INSTALLATION OF THIS TYPE OF LOCK, THOUGH IN THE PAST
TEN YEARS A NUMBER OF JIG=BORING DEVICES HAVE BEEN

(16)

DEVELOPED TO REDUCE THIS TIME. IT Is GENERALLY

AGREED THAT SIMPLER METHODS ARE PREFERABLE FOR MOST HARD=
WARE APPLICATION, YET THE MORTISE LOCK IS STILL USED 1IN
MANY NEW BUILDINGS AND THE PRODUCTION OF THESE LOCKS

CONTINUES TO FLOURISH.

THE THIRD TYPE IS KNOWN AS THE UNIT LOCK BECAUSE IT IS
SOLD AS AN ASSEMBLED UNIT WHICH NEED MERELY BE SLIPPED
INTO PLACE IN THE DOOR AND FASTENED. A RECTANGULAR
NOTCH 1S REQUIRED IN THE EDGE OF THE STILE TO TAKE THE
LOCK CASE WHICH IS USUALLY 2% INCHES SQUARE OR MORE.
THE NOTCH IS FORMED BY MAKING TWO SAW CUTS 2% INCHES
DEEP ACROSS THE STILE, AND 2% INCHES APART, AS SHOWN IN
File.18. THE wWOOD BLOCK BETWEEN IS THEN CHIPPED OUT WITH
A CHISEL. THE TWO MAIN OBJECTIONS TO THIS TYPE OF IN=-
STALLATION ARE FIRST, THAT CUTTING THROUGH THE STILE
TENDS TO WEAKEN THE DOOR, AND SECOND, THAT TO FORM THE

NOTCH WITH THE ACCURACY REQUIRED TO MAKE A SNUG FIT WITH
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THE CASE INVOLVES EXCESSIVE CARE AND TIME. THE UNIT
LOCK 1S USED PRIMARILY ON LARGER FRONT DOORS AND I[N

PUBLIC BUILDINGS WHERE THE NEED FOR SECURITY DICTATES
THE USE OF THE BIGGER CASE AND MECHANISM. HOWEVER, A
NEWLY DESIGNED UNIT LOCK IS NOW AVAILABLE FOR SMALLER

pooRs. (SEE F1e.19.)

THE FOURTH CATEGORY INCLUDES THE SEVERAL TYPES OF TUBU=-
LAR LOCKS, THE MECHANISMS OF WHICH ARE CONTAINED IN
CYLINDRICAL TUBES, AS THE NAME IMPLIES. THE TUBULAR

LOCK WAS INTRODUCED SOME TWENTY YEARS AGO AND HAS RAPIDLY
BECOME ONE OF THE MOST POPULAR TYPES. THE INSTALLATION
OF A TUBULAR LOCK INVOLVES DRILLING TWO HOLES, ONE
THROUGH THE SIDE OF THE STILE, AND THE OTHER INTERSECTING
IT THROUGH THE EDGE OF THE DOOR, AS SHOWN IN F16.20,

FOR THE LARGER LOCKS, A HOLE 2z INCHES IN DIAMETER I8
DRILLED FOR THE CYLINDRICAL KNOB MECHANISM, AND THE
BARREL CONTAINING THE BOLT IS ASSEMBLED TO IT THROUGH A
3/4 INCH DIAMETER HOLE IN THE EDGE OF THE STILE. FOR

THE SMALLER LOCKS, THE BARREL CONTAINING THE MECHAN | SM
AND BOLT IS INTERSECTED BY THE SQUARE SHAFT ON WHICH THE
HANDLES ARE MOUNTED. A 3/4 INCH HOLE IN THE EDGE OF THE
DOOR AND A HOLE AS SMALL AS 1/2 INCH IN DIAMETER IS ALL

THAT |S REQUIRED FOR [INSTALLING THIS SIMPLER TYPE OF LOCK.,
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BAslis FOR SELECTION. THREE MAJOR FACTORS MUST BE CON=

SIDERED IN SELECTING THE METHOD OF INSTALLATION FOR
WHICH TO DESIGN A LOCKSET. ONE FACTOR 18 THE INTRICACY
OF CARPENTRY INVOLVED, WITH SPECIAL ATTENTION TO THE
LENGTH OF TIME IT TAKES. ANOTHER FACTOR |8 THE PROVI=-
SION FOR CONCEALING THE MOUNTING AND ADJUSTING SCREWS
SO0 AS NOT TO BETRAY THE SECURITY NOR THE APPEARANCE OF
THE LOCK. ‘A THIRD FACTOR 1S THE EFFECT WHICH THE SE-
LECTED SHAPE AND SIZE OF THE RECESS HAS ON THE STRENGTH

OF THE DOOR STILE.,

THE INTRICACY AND TIME REQUIRED TO FORM THE CUT IN THE
DOOR IS IN TURN A FUNCTION OF THE ACCURACY DEMANDED, THE
TYPE OF TOOLS TO BE USED, AND THE DEPTH OF CUT OR VOLUME
OF WOOD TO BE REMOVED. THE DEGREE OF ACCURACY INVOLVED
DEPENDS ON WHETHER THE CUT WILL BE CONCEALED BY A FLANGE
ON THE LOCK CASE OR BY AN ESCUTCHEON PLATE. IT IS A
DEFINITE ADVANTAGE TO PROVIDE A COVER OVER THE CUT POR-
TION OF THE DOOR SINCE TO SHAVE THE EDGES DOWN TO ACCURATE
SIZE 1S ESTIMATED TO ADD 6 OR 8 MINUTES TO THE PREPARATION
OF THE NOTCH. THE THREE MOST COMMONLY USED TOOLS FOR
CUTTING WOOD ARE THE SAW, CHISEL, AND DRILL BIT. OF .
THESE, THE SAW 1S THE FASTEST ACTING AND MOST EASILY USED,

BUT THE LEAST ACCURATE., THE DRILL 1S NEITHER ACCURATE
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NOR FAST, WHILE THE CHISEL {S THE SLOWEST BUT MOST
ACCURATE. TIME MAY BE SAVED BY DESIGNING THE CUT FOR
THE USE OF ONE TOOL ONLY, AS THIS WILL [INVOLVE LESS
HANDLING AND LESS TO CARRY FROM DOOR TO DOOR. THE
POSSIBILITY OF USING POWER TOOLS SHOULD BE CONSIDERED

IN DESIGNING THE NOTCH, ON SOME CONSTRUCTION JOBS THE
DOORS ARE ALL CUT AT ONE TIME ON A JIG WHERE A POWER

SAW OR A POWER DRILL IS MOUNTED ON A BENCH., THIS PRE=-
CUTTING HAS ONE SERIOUS DRAWBACK, HOWEVER, IN THAT MOST
DOORS ARE MADE SLIGHTLY OVERSIZE SO THAT THE EDGE MUST
BE SHAVED DOWN TO FIT THE PARTICULAR JAMB WHEN THE DOOR IS
HUNG . SHAVING THE DOOR EDGE WOULD AFFECT THE DIMENSIONS

OF THE NOTCH BY THE AMOUNT REMOVED.

SIGNIFICANT SAVINGS IN INSTALLATION TIME ARE REALIZED
WHEN THE VOLUME OF WO0OD TO BE REMOVED AND THE DEPTH OF
CUT ARE KEPT TO A MINIMUM, THE USUAL MORTISE LOCKS ARE
5x3x7/8 INCHES, REQUIRING A TOTAL OF |4 cuBIC INCHES OF
W0OD TO BE REMOVED. THE MORE POPULAR CYLINDER LOCK OF

2% INCHES DIAMETER REQUIRES THE REMOVAL OF 6% cuBIC
INCHES, WHILE FOR THE 2% INCH SQUARE UNIT LOCK, 8 cuBlic
INCHES MUST BE REMOVED. FOR THE SMALLEST TUBULAR LOCK
ONLY 3 cuUBIC INCHES ARE REMOVED. CONSIDERATION MUST ALSO

BE GIVEN TO THE SHAPE AND THE NATURE OF THE HOLE. It 1s
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oBVIOUSLY MORE DIFFICULT TO REMOVE THE WOOD FROM A MOR=-
TISED CAVITY USING A DRILL, CHISEL AND HAMMER, THAN

SIMPLY TO DRILL TWO HOLES FOR THE LOCK,

To FORM' A RECTANGULAR NOTCH FOR THE UNIT LOCK REQUIRES
THE USE OF A SAW AND CHISEL, THOUGH WHERE THERE IS A
TENDENCY FOR THE WOOD TO CRACK OR THE VENEER TO SPLIT

IT IS NECESSARY TO DRILL THE CORNERS OF THE RECTANGLE.
TIME STUDIES REVEAL THAT THE RATE FOR SAWING wWooD (soFT
PINE) |4 INCHES THICK, UNDER NORMAL CONDITIONS, IS 6
SECONDS’PER INCH. THE TIME REQUIRED TO SAW THE TWO

CUTS FOR A UNIT LOCK TO A DEPTH OF 2% INCHES Is 15
SECONDS EACH, OR 30 SECONDS., BY TIME STUDY IT 1S RE=-
CORDED THAT AN ADDITIONAL 40 SECONDS 1S REQUIRED TO CHIP
OUT AND TRIM THE RECTANGLE.(I7) IF THE NECESSITY FOR
THIS LAST OPERATION WERE ELIMINATED, THE SAWED NOTCH
COULD BE THE QUICKEST METHOD OF INSTALLATION. BY DESIGN=
ING THE LOCK TO FIT INTO A NOTCH THE SHAPE OF A V, WHICH
COULD BE MADE BY TWO SIMPLE CUTS OF THE SAW, THIS OBJECTIVE
CAN BEST BE REALIZED. (SEe Fi1Gg.2l.) A V-NOTCH, 3 INCHES
ON THE BASE AND 2% INCHES DEEP, WOULD REQUIRE THE REMOVAL
OF ONLY 3.4 cuBIC INCHES AS COMPARED TO 7.8 CUBIC INCHES
FOR THE RECTANGULAR NOTCH. SUCH A NOTCH COULD BE FORMED

IN ONLY 40 SECONDS, ACCORDING TO THE TIME STUDY.
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THE IMPORTANCE OF CONSIDERING THE TIME ELEMENT CANNOT

BE OVEREMPHASIZED. |N EVERY CASE THE BUILDERS AND CON=-

TRACTORS INTERVIEWED EXPRESSED CONCERN WITH THE RATE AT

WHICH DOORS COULD BE HUNG AND THE LOCK SET. WHERE COSTS

COUNT, THIS SOURCE OF ADDITIONAL SAVING IS SIGNIFICANT.

THE SECOND BASIC PROBLEM IS ONE CONCERNING THE PROVISION
TO CONCEAL ALL MOUNTING SCREWS AND ADJUSTMENTS FROM THE
OUTSIDE OF THE DOOR SO THAT THEY CANNOT BE TAMPERED WITH.
WHILE THE DOOR IS LOCKED. IN THE OLDER MORTISE~TYPE
LOCK THE CASE WAS FASTENED IN PLACE BY TWO SCREWS DRIVEN
INTO THE EDGE OF THE DOOR. (SEE Fla.l7.) HOWEVER, FOUR
SCREWS WERE NEEDED TO HOLD THE ESCUTCHEON IN PLACE. THE
KNOBS WERE FASTENED TO A SQUARE SHAFT BY MEANS OF SET
SCREWS, WHICH TENDED TO WORK LOOSE OVER A PERIOD OF TIME,
S0 THAT THE KNOBS WERE EASILY REMOVED. MOST UNIT=TYPE
LOCKS ARE MOUNTED BY SCREWS THROUGH THE EXPOSED SURFACE
OF THE CASE, THOUGH ON SOME THE SCREWS ARE CONCEALED
BENEATH THE HANDLE. (SEE Fi1a.l19.) THE BETTER CYLINDER
AND TUBULAR LOCKSETS ARE FASTENED TO THE DOOR BY TWO
SCREWS THROUGH THE FACE PLATE, AND THE KNOBS ARE SNAPPED
INTO PLACE FROM THE CONTROL=~SIDE OF THE DOOR BY MEANS OF
A SPRING CATCH. (SEE F1e.20.) A SMALL RELEASE BUTTON

I8 DEPRESSED WITH A TOOL FOR DISASSEMBLING, THERE BEING
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NOTHING TO WORK LOOSE AS IN THE CASE OF A SET SCREW,
THUS, NO ACCESS MAY BE HAD TO ANY SCREWS FROM THE 0OUT-
SIDE OF THE DOOR WHEN IT IS CLOSED, WHICH IS AN IMPOR=-

TANT CONSIDERATION REGARDING SECURITY.

THE THIRD IMPORTANT FACTOR 1S CONCERNED WITH THE EFFECT
WHICH THE NOTCH HAS UPON THE STRENGTH OF THE DOOR STILE.
By EXPERIMENT IT WAS FOUND THAT THE STRENGTH DEPENDS ON
THREE ELEMENTS.

|« THE DEPTH TO WHICH THE WOOD FIBERS OF THE STILE

ARE CUT.

2. THE CONDITION OF THE TERMINAL OF THE CUT.

3. THE TOTAL VOLUME OF WOOD FIBER REMOVED AT THE CUT.
A SIMPLE BENDING TEST WAS MADE ON FIVE CAREFULLY SELECTED
SPECIMENS OF W0OOD, EACH WITH A DIFFERENT TYPE OF NOTCH
CUT INTO IT. THE OBJECTIVE OF THE TEST WAS TO DISCLOSE
ANY EXTREME WEAKENING EFFECTS WHICH THE VARIOUS TYPES OF
NOTCHES MIGHT HAVE ON THE WOOD AS A BEAM, AND TO SHOW THE
EFFECT WHICH THE SHAPE OF THE CUT MIGHT HAVE ON THE NATURE
OF THE FAILURE. THESE SPECIMENS WERE OF SEASONED YELLOW
PINE, AND WERE ALL CUT FROM THE SAME PORTION OF A 6X6 INCH
TIMBER, THUS INSURING RELATIVE UNIFORMITY OF CONDITIONS,.
EAcH BOARD MEASURED 25 INCHES LONG, 5 INCHES WIDE, AND
| .25 INCHES THICK, AND WAS SANDED TO REMOVE ANY SURFACE

DEFECTS., ONE BOARD WAS MAINTAINED AS A CONTROL, AND
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EACH OF THE OTHERS WAS CUT IN A DIFFERENT MANNER TO
SIMULATE EXISTING OR PROPOSED INSTALLATION NOTCHES,
ILLUSTRATED IN F16.22., ALL PIECES WERE SUBJECTED TO
BENDING STRESS ON A UNIVERSAL TESTING MACHINE AT A
UNIFORM SPEED, AND WERE MOUNTED AS SHOWN IN Fla.23,

THE RESULTS OF THE TEST ARE TABULATED IN TABLE IT1T
oPPOSITE PAGE 4l. THE CONCLUSIONS ARE Two. FIRsST,
THAT IN SPITE OF THE SHAPE OR THE LOCATION OF THE CUT
THE STRENGTH OF THE BOARD REMAINED PROPORTIONAL TO THE
CROSS=-SECTION AREA OF THE UNCQT FIBERS., SECOND, THAT
THE SPLIT BETWEEN FIBERS TENDED TO OCCUR AT THE POINT
WHERE THE PITCH OF THE CUT APPROACHED 45° To THE
DIRECTION OF THE GRAIN. THESE WERE THE ANTICIPATED
RESULTS AND INDICATED THAT THE MOST DESIRABLE INSTALLA=-

TION WAS THAT WHICH SEVERED THE MINIMUM NUMBER OF FIBERS,

THE SHAPE OF INSTALLATION NOTCH SHOULD PROVIDE FOR A
MINIMUM BACKSET OF 2 INCHES, THE DISTANCE FROM THE AXIS
OF THE HANDLE TO THE EDGE OF THE DOOR. (SEE paGcE 14,)
THE BACKSET SHOULD BE GREAT ENOUGH TO AFFORD AMPLE CLEAR=-
ANCE FOR THE HAND, BUT THIS DISTANCE IS LIMITED BY THE
WIDTH OF THE STILE. WITH THE ADVENT OF THE FLUSH=TYPE
DOOR, WHICH INCORPORATES A GENEROUS LOCKBLOCK, A GREATER

BACKSET 1S POSSIBLE.
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CONCLUSIONS. |T IS CONCLUDED THAT A V=NOTCH 2% INCHES

DEEP, FORMED WITH TWO CUTS OF THE SAW, IS THE SIMPLEST
ANSWER TO THE PROBLEM OF SELECTING A METHOD OF INSTALLA-
TION. TESTS SHOWED THAT THIS SHAPE OF CUT WILL NOT
WEAKEN THE STILE MORE THAN ONE OF ANY OTHER SHAPE PRO-
VIDED THE NUMBER OF FIBERS CUT IS NOT GREATER., THIS
TYPE OF NOTCH WOULD SAVE TIME IN CUTTING AND IN ATTACH=-
ING THE LOCK, AND WoULD NECESSARILY REQUIRE THAT THE

(18)
MECHANISM TAKE THE FORM OF A UNIT LOCK.

MECHANICAL OPERATION

THE FUNCTION OF THE DOOR LOCK IS TO FASTEN THE DOOR
TEMPORARILY TO THE JAMB. THE FASTENING IS MADE BY MEANS
OF A RETRACTIBLE BOLT OR SOME OTHER FORM OF LATCH.
EXAMINATION OF THE UNITED STATES PATENT FILES SHOWS

THAT EACH YEAR SEVERAL NEW LATCHING METHODS ARE DEVISED.
THE MAJORITY OF THESE ARE VARIATIONS ON A FEW BASIC

MECHANICAL PRINCIPLES.

TyPES OF MECHANISMS., THE OPERATING PRINCIPLES OF THE

MOST COMMON LATCH SYSTEMS ARE SHOWN SCHEMATICALLY 1IN
Fi16.24. THE SIMPLE LATCH BAR TYPE IS SHOWN IN DIAGRAM A.
IN B IS SHOWN THE SLIDING-BOLT SYSTEM USED IN MOST DOOR
LOCKS. HERE THE ROTARY ACTION OF THE HANDLE 1S CONVERTED

INTO HORIZONTAL MOVEMENT OF THE BOLT THROUGH THE CAMS.,
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DIAGRAM C SHOWS THE PIVOTED=-BOLT ACTION OFTEN USED IN
AUTOMOBILE AND REFRIGERATOR DOORS. IN D 1S SHOWN THE
ROTARY DOOR LATCH RECENTLY ADAPTED TO USE ON AUTOMOBILES,
IT IS BASED ON THE RATCHET PRINCIPLE., THERE 1S ALSO THE
BULLET-STOP SHOWN IN DIAGRAM E, WHICH IS WIDELY USED ON
CABINET DOORS, BUT WHICH RELIES ON SPRING PRESSURE ALONE
FOR SECURITY. I[N DIAGRAM F 1S SHOWN THE SPRING STOP
NORMALLY APPLIED TO SCREEN DOORS, BUT WHICH IS INCORPO=-
RATED IN PRINCIPLE ON MANY REFRIGERATOR DOORS. HERE

STRONG SPRING TENSION SECURES THE DOOR.

BAslis FOR SELECTION. CONCLUSIONS ARRIVED AT FROM THE

ENVIRONMENTAL STUDIES DISCUSSED IN THE PREVIOUS SECTION
POINTED TO THE NEED FOR A LATCH WHICH WOULD OPERATE
SILENTLY AND BY PUSH=-PULL ACTION OF THE HANDLE. THE
LATCHING PRINCIPLES ILLUSTRATED WERE ANALYZED AND THEIR
APPLICATION TO AUTOMOBILES AND REFRIGERATORS WAS STUDIED
TO DETERMINE HOW THE DESIRED ACTION COULD BE OBTAINED.
THE SYSTEMS WHICH RELIED ON SPRING PRESSURE ALONE WERE
ELIMINATED FOR THEIR LACK OF POSITIVE SECURITY. THE
SIMPLE LATCH SHOWN IN DIAGRAM A AND THE ROTARY LATCH
SHOWN IN D1AGRAM D, (F16.24) WERE ELIMINATED BECAUSE THE
PARTS MUST PROJECT BEYOND THE EDGE OF THE DOOR AND REQUIRE

AN OVERLAPPING FLANGE TO COVER THE OPENING BETWEEN THE
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DOOR AND THE JAMB. THE SLIDING BOLT AND THE PIVOTING
BOLT ARE THE TWO SYSTEMS WHICH LEND THEMSELVES MOST
DIRECTLY TO THE DESIRED PUSH=-PULL ACTION. THE COMBINA=-
TION OF THESE TWO PRINCIPLES WITH PUSH=-PULL CONTROL IS
ILLUSTRATED BY THE SCHEMATIC DRAWINGS IN File.25., [N
Filec. 25A THE SLIDING BOLT ACTION 1S DEVELOPED THROUGH
THE ACTION OF THE CAM (A) AGAINST THE ROLLER (B), cAuUS-
ING THE BOLT (C) TO RETRACT AND COMPRESS THE COIL SPRING
(D). THIS MECHANISM 1S SIMILAR TO A UNIT LOCK EXISTING
ON THE MARKET. FI16. 25B ILLUSTRATES HOW THE PUSH=-PULL
PRINCIPLE MAY BE OBTAINED WITH THE PIVOTING BOLT, WHERE
LEVER ACTION OF THE HANDLE CAUSES THE BOLT TO PIVOT ABOUT

THE PIN (E) AGAINST THE PRESSURE OF THE COIL SPRING (F).

CONCLUSIONS., T 1S CONCLUDED THAT OF THE MANY LATCHING

PRINCIPLES AVAILABLE, EITHER THE SLIDING OR PIVOTING BOLT
ACTION IS MOST DIRECTLY APPLICABLE TO THE OBJECTIVES OF
THIS DESIGN. FURTHER, SINCE THE PIVOTING-BOLT ACTION

BEST LENDS ITSELF TO THE CONFINING SHAPE OF THE SMALL V-
NOTCH, THIS ACTION SHOULD BE APPLIED IN SOME FORM TO THE‘
FINAL MECHANISM, TO OBTAIN THE DESIRED QUIET OPERATION,

A SHOCK ABSORBER SHOULD BE INCORPORATED SO AS TO INTERCEPT
THE DOOR-JAMB AS THE DOOR CLOSES. THE PLUNGER ACTION DE-
VELOPED BY THE SHOCK ABSORBER SHOULD BE USED TO PIVOT THE

BOLT, AS SHOWN SCHEMATICALLY IN FlG.26.
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MATERIALS AND PROCESSES

THE MATERIALS OF WHICH A LOCKSET ARE CONSTRUCTED AND
THE PROCESSES BY WHICH THE PARTS ARE FABRICATED AND
FINISHED SHOULD MEET THE FOLLOWING CONDITIONS: THE
MATERIALS SHOULD BE READILY FORMED BY THE PROCESSES
SELECTED AND SHOULD HAVE THE NECESSARY STRENGTH, RE~-
SISTANCE TO WEAR AND TO CORROSICN, AND DESIRABLE SUR=-
FACE APPEARANCE=--ALL AT A LOW COST. THE PROCESSES
SHOULD ENTAIL LOW OPERATING COSTS AND SHOULD PERMIT
THE DESIRED DEGREE OF ACCURACY AND CONTROL, AT THE SAME
TIME, THE PROCESSES SHOULD BE SUITABLE FOR PRODUCTION
IN LARGE QUANTITIES WITH A FAST OPERATING CYCLE. To
FACILITATE THIS STUDY, A SEPARATE ANALYSIS 1S MADE FOR
EACH OF THE FOUR DISTINCT PARTS OF THE LOCKSET: THE

HANDLE, THE STRIKE-PLATE, AND THE MECHANISMy AND THE CASE,

THE HANDLE., THE MATERIAL FOR THE HANDLE OF A DOOR LOCK

SHOULD COMPLY WITH THE FOLLOWING CHARACTERISTICS,
l« IT MUST BE CAPABLE OF TAKING A SHAPE COMFORTABLE
TO THE HAND, WITH SOFT CURVES AND VARY]NG SECTIONS,
2. |T MUST PRESENT A SMOOTH SURFACE, READILY FINISHED
BY PLATING OR POLISHING.

3. THE MATERIAL MUST BE RELATIVELY CORROSION=RESISTANT

OR CAPABLE OF BEING COATED FOR PROTECTION. THIS



-47~ ANALYSIS

INCLUDES RESISTANCE TO 0ILS, FATS, WEAK ACIDS,
SUN, WATER, AND OTHER MATERIALS WHICH MAY BE PRES-
ENT IN THE HAND.

4, |T MUST BE OF SUFFICIENT STRENGTH AND HARDNESS TO
PERFORM ITS FUNCTION WITHOUT BECOMING MARRED OR
MISSHAPEN.,

5. |T MUST HAVE A PLEASING AND APPROPRIATE APPEARANCE
FOR ARCHITECTURAL ORNAMENT, OR BE A GOOD BASE FOR
A SUITABLE PLATED FINISH.

6. |T MUST BE A DURABLE AND INEXPENSIVE MATERIAL SUITED

TO LOW-COST PROCESSING.

To SATISFY THE SHAPE REQUIREMENT, THE HANDLE WOULD BEST
BE FORMED EITHER BY CASTING, MOLDING, OR FORGING. To
SATISFY THE SMOOTH SURFACE REQUIREMENT USING ONE OF THESE
THREE BASIC METHODS, THE PROCESSES ARE LIMITED TO THE

FOLLOWING:

HoT PRESSING PLASTER MOLD CASTING
Die-cAsTING INJECTION MOLDING
PERMANENT MOLD CASTING COMPRESSION MOLDING

THIS L1IST REPRESENTS THE METHODS OF CASTING, MOLDING, AND
FORGING, WHICH PRODUCE A SURFACE SMOOTH TO THE TOUCH WITH=-

OUT EXTENSIVE GRINDING OR SUPPLEMENTARY FINISHES,
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THE MATERIALS WHICH OFFER A SUITABLE SURFACE APPEARANCE
AND ARE RELATIVELY RESISTANT TO CORROSION AS WELL AS

EASILY FORMED BY THE PRODUCTION METHODS LISTED ABOVE,

ARE
BRASS PLATED DIE=-CAST ZINC
ALUMINUNM BRONZE PLATED DIE=-CAST ALUMINUM
NICKEL SILVER UNFILLED PHENOLIC RESIN
MONEL METAL POLYSTYRENE PLASTIC
STAINLESS STEEL CELLULOSE ACETATE BUTYRATE

To SELECT FROM THIS LIST THE MATERIALS WHICH ARE MOST
SUITABLE FOR THE DOOR HANDLE, THE CHART IN TaBLE I 1Is
PREPARED TO SHOW THE COMPARATIVE STRENGTH, ELONGATION,
AND HARDNESS, TOGETHER WITH THE RELATIVE APPEARANCE,

COST, AND FINISHING COSTS.

THE STRENGTH AND HARDNESS CHARACTERISTICS NECESSARY TO
SATISFY THE USE TO WHICH THE HANDLE WILL BE PUT ARE
EASILY MET. A MINIMUM TENSILE STRENGTH oF 4000 PoOUNDS
PER SQUARE INCH IS ASSUMED AS SUFFICIENT TO CARRY THE
FORCES IN THE MAGNITUDE OF 50 POUNDS WHICH WERE ARRIVED
AT IN THE STUDY OF HUMAN REQUIREMENTS. (SEE PAGE 23.)
THIS FIGURE INCLUDES A SAFETY FACTOR OF 5 AND A MINIMUM
SECTION OF |/16 SQUARE INCH. THE HARDNESS NEED BE ONLY
ENOUGH TO RESIST SCRATCHING BY FINGER NAILS OR RINGS, AND
THE EQUIVALENT OF BRINELL 60, oR RockWELL B 10 FOR THE

METALS AND RockweLL M 90 FOR THE PLASTICS, IS SUFFICIENT
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FOR NORMAL USE., SINCE A TOUGH RATHER THAN A BRITTLE
MATERIAL 1S REQUIRED FOR THIS PURPOSE, THE MATERIALS
WITH THE HIGHER PER CENT ELONGATION VALUES (HIGHER THAN

0% IN 2 INCHES) ARE TO BE PREFERRED.

AS A MATERIAL FOR THE HANDLE, THE DIE-CAST ZINC IS
ELIMINATED BECAUSE OF THREE OBJUECTIONS. FIRST, THE
MATERIAL 1S RELATIVELY BRITTLE FOR THIS APPLICATION,
ITS IMPACT RESISTANCE BEING ONLY |2 FOOT POUNDS BY
CHARPY IMPACT TEST. SECOND, MARKET RESISTANCE TO A
PRODUCT CONSTRUCTED OF EVEN THE BETTER DIE-CAST ALLOYS
MUST BE CONTENDED WITH. THIRD, THOUGH THE COST OF THE
BASE METAL |S LOWER THAN THE COPPER OR FERROUS ALLOYS,
THE NECESSITY FOR FINISHING BY PLATING MAKES THE ZINC
ALLOY ONE OF THE MORE COSTLY MATERIALS FOR THIS USE.
THE COMMERCIAL COST ESTIMATE FOR PLATING A PART THE
S1ZE OF THE HANDLE 1S 25 CENTS EACH, WHICH INCLUDES THE
BASE COPPER PLATE, THE NICKEL UNDERPLATE, AND THE FINAL
cHROMIUM PLATE (0.00003 INCHES), AS WELL AS THE FINISH
BUFFING. OF THIS PRICE, ONLY |0 CENTS IS ATTRIBUTED TO
THE BUFFING OPERATION. THE COST DIFFERENTIAL IS THERE=-
FORE |5 CENTS OVER THE OTHER METALS WHICH NEED ONLY BE
BUFFED. BY AVOIDING THE DIRECT COST OF PLATING THE

HANDLE;'MANY EXTENDED SAVINGS MAY BE REALIZED, SUCH AS
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SHORTER PRODUCTION TIME, LESS CAPITAL EQUIPMENT IN THE
FORM OF DIP-TANKS AND POWER GENERATORS, AND SMALLER

PLANT AREA AND UPKEEPo,

COMPARISON OF THE REMAINING MATERIALS CONSIDERED ON THE
CHART POINT TO FOUR WHICH SATISFY ALL THE REQUIREMENTS
AND HAVE PARTICULARLY GOOD SURFACE APPEARANCE. TWwO OF
THESE ARE METALS AND THE OTHER TWO ARE PLASTICS., OF

THE METALS, THE ALUMINUM BRONZE WAS SELECTED FOR USE

ON THE DE LUXE MODEL TO APPEAL TO THOSE CUSTOMERS WHO
PREFER THE TRADITIONAL YELLOW BRASS FINISH AT A QUALITY
PRICE. A HANDLE OF THIS METAL WOULD BE FORMED BY HOT=-
PRESSING OR BY PERMANENT-MOLD CASTING, AND WOULD BE
FINISHED BY SANDING AND BUFFING TO A SATIN OR POLISHED
SURFACE. A LESS EXPENSIVE HANDLE COULD BE MADE FROM AN
ALUMINUM CASTING ALLOY BY PERMANENT-MOLD CASTING, AND BE
FINISHED IN A CLEAR OR TINTED ANODIZED SURFACE. THIS
WOULD PERMIT SOME VARIETY FOR CHOICE OF COLORS AND
TEXTURE., INVESTIGATION PROVED THAT THE COST OF ANODIZING
1S LESS THAN HALF THE COST OF ELECTROPLATING. THE cosT
TO ANODIZE AN ALUMINUM CASTING THE SIZE OF THE HANDLE IS

QUOTED AT |0 CENTS PER PIECE.

THE USE OF PLASTICS FOR STRUCTURAL ELEMENTS WHICH COME

IN CONTACT WITH THE BODY HAS LONG BEEN ACCEPTED IN
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PREFERENCE TO METALS, WHICH FEEL HARD AND CHILLING TO THE
TOUCH. THE ADAPTATION OF PLASTICS TO DOOR HARDWARE HAS
BEEN LIMITED, HOWEVER, DUE PARTLY TO THE INERTIA OF THE
MANUFACTURERS AND PARTLY TO PUBLIC SKEPTICISM ARISING
FROM THE ORIGINAL MISAPPLICATION OF THESE MATERI|ALS. A

SURVEY CONDUCTED BY THE EDITORIAL STAFF OF ARCHITECTURAL

ForuM MAGAZINE IN 1941, FOR WHICH MORE THAN 3,000 ARCHI! =

TECTS AND CONTRACTORS WERE POLLED, SHOWED CONCLUSIVELY
A MAJORITY (78% THEN) WHO FAVORED THE USE OF PLASTICS ON

(19)

DOOR HANDLES. IN THEIR NEW DURABLE FORM, SOME OF THE
PLASTICS ARE PARTICULARLY ADAPTED TO USE FOR THE CON-
STRUCTION OF HARDWARE. ONE OF THESE IS CLEAR PHENOLIC
RESIN, AVAILABLE IN POLISHED BLACK, GREY, OR TRANSLUCENT
DARK COLORS. FOR ADDED STRENGTH AND RIGIDITY, IT IS
RECOMMENDED THAT A METAL INSERT OR CORE BE INCORPORATED
IN THE MOLDED FORM, THROUGH WHICH CONNECTION TO THE DOOR
MAY BE MADE. BEST PRACTICE MAKES USE OF ALUMINUM FOR
INSERTS BECAUSE OF ITS RELATIVE FLEXIBILITY AND A COEFFI-
CIENT OF EXPANSION NEAR THAT OF THE PLASTICS (24 x 10'6);(20)
THE OTHER PLASTIC, SELECTED FOR ITS LOW COST AND ATTRACTIVE
APPEARANCE, IS POLYSTYRENE., THIS MATERIAL HAS EXCELLENT
MECHAN | CAL PROPERTIES, AND IF MOLDED SO AS TO ENCLOSE
COMPLETELY A METAL CORE, THE TENDENCY FOR IT TO PART FROM

(21)

THE METAL WILL OFFER NO PROBLEM. IN THE FORM OF A
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CLEAR TRANSPARENT OR TRANSLUCENT PLASTIC, POLYSTYRENE
1S AVAILABLE IN A WIDE RANGE OF COLOR TINTS, FROM CLEAR
TO DARK OPAQUE. IT Is ANTICIPATED THAT THE AESTHETIC
EFFECT OF A BRUSHED ALUMINUM CORE VISIBLE THROUGH THE
TRANSPARENT PLASTIC WOULD BE MOST PLEASING. SUCH A
HANDLE WOULD AFFORD A CLEAN AND COLORFUL ACCENT AGAINST
THE FLAT WALL FINISHES, AND WOULD BE WELL SUITED TO

THE MOST MODERN INTERIORS.

IN CONCLUSION, IT WILL BE SEEN THAT THE SELECTION OF THE
FOUR MATERIALS NOTED ABOVE PROVIDES A VARIETY OF FINISHES
AT A MINIMUM COST. THE CUSTOMER 1S THEREBY GIVEN AN

OPTION AS TO MATERIAL, COLOR, AND PRICE.

THE CASE. ON A UNIT LOCK, THE CASE ITSELF IS VISIBLE AT
THE SURFACE OF THE DOOR AND SERVES ALSO AS AN ESCUTCHEON.,
As SUCH, IT MUST SATISFY MANY FUNCTIONS: SUPPORT THE
MECHANISM, FASTEN THE LOCK TO THE DOOR, CONCEAL T;E NOTCH
IN THE WOOD AS AN ESCUTCHEON, AND SET.OFF THE HANDLE WITH
AN ATTRACTIVE SURFACE. THE MATERIAL SELECTED FOR THE
CASE MUST THEREFORE INCLUDE THE FOLLOWING PROPERTIES:

|« SUFFICIENT RIGIDITY TO MAINTAIN ITS SHAPE.

2. A HARD SURFACE TO RESIST SCRATCHING.,

3. CORROSION RESISTANCE.

4, EASILY WORKED WITH LOW DIE COST.
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5. THE SURFACE APPEARANCE SHOULD HARMONIZE WITH THE

MATERI ALS OF THE DOOR AS WELL AS THE HANDLE.

SINCE THE CASE MUST BE ADJUSTABLE TO VARIATIONS IN DOOR
THICKNESS, IT 18 BEST CONSTRUCTED OF TWO PARTS FITTED
TOGETHER TO FORM THE TWO SIDES AND FACE OF THE LOCK CASE,
THE NATURE OF THE CASE IS ESSENTIALLY A THIN, FLAT SEC-
TION WITH A RIGHT-ANGLE FLANGE TO FORM THE FACE OF THE
LOCK, AND FOR THIS REASON WOULD BE MOST SIMPLY MADE FROM
FLAT SHEET STOCK. To OBTAIN THE DESIRED RIGIDITY WITH
THE MINIMUM GAUGE OF SHEET, THE SIDES SHOULD BE STAMPED

WITH A SLIGHTLY CONVEX SHAPE.

SERVING AS THE BACKBONE OF THE ENTIRE LOCK AND THE BASIS
FOR THE SECURITY REQUIRED, THE CASE MUST EXHIBIT STRENGTH
QUALITIES NORMALLY NOT AVAILABLE IN MATERIALS OTHER THAN
METAL . FOR THIS REASON, THE LIST OF POSSIBLE MATERIALS
HAS BEEN LIMITED TO THOSE METALS AVAILABLE IN SHEET FORM
AND ARE KNOWN TO HAVE SUITABLE STRENGTH AND CORROSION=

RESISTANT PROPERTIES. THIS LIST INCLUDES:

PLATED CcOLD ROLLED STEEL Brass (70-30)
STAINLESS STEeEL (18-8) ALUMINUM BRONZE
MONEL METAL ALUMINUM ALLoOY (61S-T4)

NICKEL SILVER
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COMPARISON OF THE PRICE PER POUND FOR THESE METALS

IN SHEET FORM SHOWS A RANGE FROM THE LOW OF 4 CENTS PER
POUND FOR COLD ROLLED STEEL TO A HIGH OF 49 CENTS PER
POUND FOR MONEL METAL. HOWEVER, THE LOW PRICE PER POUND
OF COLD ROLLED STEEL DOES NOT REFLECT THE HIGHER COST
INVOLVED IN ELECTROPLATING TO ACHIEVE A SUITABLE FINISH,.
REFERENCE TO THE COMPARATIVE TOTAL COSTS TABULATED IN
TaBLE X sHowS THAT PLATED CR STEEL IS EXCEEDED IN COST
ONLY BY MONEL METAL. CONSIDERATION OF PRICE THEREFORE

FAVORS THE USE OF ALUMINUM ALLOY SHEET..

THE CONTROLLING FACTOR IN THE SELECTION OF THE MATERIAL
FOR THE CASE 1S THE FINAL APPEARANCE OF THE F INISHED
METAL IN COMBINATION WITH THE HANDLE MATERI|AL AND THE
DOOR., IT IS CONCEDED AS AN AESTHETIC PRINCIPLE THAT THE
MOST PLEASING EFFECTS ARE REALIZED EITHER THROUGH DECIDED
SIMILARITY OR THROUGH STRIKING CONTRAST BETWEEN THE
ELEMENTS OF A FORM.(22) A WEAK MATCHING OF COLORS AND
FINISHES SHOULD BE AVOIDED AT ALL COSTS. APPLIED TO

'
THE DOOR LOCKSET, THIS WoOULD IMPLY THAT THE HANDLE AND
CASE SHOULD BE CONSTRUCTED OF THE SAME MATERIAL TO
EMPHASIZE THE UNITY IN DESIGN, OR THERE SHOULD BE SHARP
CONTRAST WITH THE INTENT TO EMPHASIZE THE SEPARATE FUNC=-

TIONS OF THE PARTS. FOR THIS REASON IT IS RECOMMENDED

THAT WITH THE ALUMINUM BRONZE HANDLE, THE ALUMINUM BRONZE
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CASE BE USED. IN THE SAME WAY, THE ANODIZED SURFACE ON
THE HANDLE OF THE ALUMINUM ALLOY MODEL SHOULD BE CARRIED
THROUGH TO THE FINISH OF THE CASE OF THE SAME MATERIAL.

IN THE INSTANCE OF SELECTING A MATERIAL AND FINISH TO BE
COMBINED HARMONIOUSLY WITH THE VARIOUS COLORS OF PLASTIC
HANDLES, IT IS RECOMMENDED THAT EITHER ONE OF THE ALUMI=-
NUM ALLOY CASES COULD BE USED WITH A LIMITED NUMBER OF
COLORED PLASTICS. ToO EXTEND THE POSSIBILITIES OF COMBINA=-
TIONS, IT IS FURTHER SUGGESTED THAT A THIRD MATERIAL,

SUCH AS MONEL METAL BE USED TO SET OFF THE BLACK OR CLEAR
PLASTICS AGAINST A POLISHED WHITE METAL BACKGROUND. MONEL
METAL 1S SUITED TO COLD FORMING AND DOES NOT HAVE THE
DESTRUCTIVE EFFECT ON DIES WHICH IS ATTRIBUTED TO STAIN=
LESS STEEL. IT 1S EASILY BUFFED OR BRUSHED TO AN AT-
TRACTIVE FINISH AND HAS EXCELLENT CORROSION=RESISTANT

PROPERTIES.

THESE THREE MATERIALS, ALUMINUM ALLOY, ALUMINUM BRONZE,
AND MONEL METAL, SATISFY THE REQUIREMENTS FOR THE CASE.
THEY ARE PLEASING IN APPEARANCE AND STRUCTURALLY SOUND,
AND AFFORD A RANGE OF FINISHES TO APPEAL TO THE PARTICULAR

CUSTOMER.
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STRIKE PLATE., THE MATERIAL FROM WHICH THE STRIKE PLATE

s MADE SHOULD MATCH THE MATERIAL OF THE CASE. THE
APPARENT AESTHETIC REASON FOR THIS SIMILARITY OF MATERI -
ALS |S SUPPORTED PRACTICALLY BY THE EVIDENT EXPEDIENCY
OF INCLUDING THE STRIKE PLATE DIES SO THAT THEY CAN BE
FORMED IN PARALLEL OPERATIONS, IN THIS MANNER SAVINGS
MAY BE REALIZED BY ELIMINATING ADDED HANDLING AND PUR-
CHASING OF MATERIALS., THE FACT THAT THE STRIKE PLATE
CARRIES NO CRITICAL LOAD IN BENDING AND AMOUNTS TO LESS
THAN A TENTH OF A CUBIC INCH FN VOLUME, JUSTIFIES THIS

BASIS FOR THE SELECTION OF MATERIAL FOR THIS PART.

MECHANISM., THE PARTS OF THE MECHANISM OF A DOOR LOCK
FALL INTO THREE GROUPS:

l. MOVING PARTS

2. BEARINGS

3. SPRINGS
ALL OF THESE PARTS ARE NECESSARILY SMALL AND YET ARE SuUB-
JECTED TO CONSIDERABLY HIGH STRESSES, AS WHEN THE DOOR 1S
TRIED WHILE THE BOLT IS LOCKED OR WHEN THE DOOR 18 SLAMMED.
THE PRODUCTION OF SMALL PARTS FOR THI!S PURPOSE WOULD BE
ACCOMPL | SHED MOST ECONOMICALLY BY DIE-STAMPING OR BY DIE~-
CASTING. COMPARISON OF THESE TWO PRODUCTION PROCESSES
REVEALS THAT FOR LARGE QUANTITY RUNS WHERE THE PART IS A

SIMPLE FLAT SHAPE AND REQUIRES LITTLE ADDITIONAL MACHINING,
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FORMATION BY DIE-STAMPING AND PUNCHING IS BY FAR THE

(23)
LESS COSTLY OF THE TWwo.

THE MATERIALS TO BE FORMED BY DIE-STAMPING WOULD LOGIC-
ALLY BE LIMITED TO THOSE AVAILABLE IN THE FORM OF STRIP
STOCK. THESE MATERIALS SHOULD BE RELATIVELY CORROSION~-
RESISTANT, TOUGH, AND RESILIENT, AND REQUIRE A MINIMUM

OF DIE PRESSURE AND DIE MAINTENANCE. |T IS NOTED THAT
THE MECHANISMS OF THE NEWER REFRIGERATOR DOOR LOCKS ARE
CONSTRUCTED OF STAMPED STEEL PARTS, ZINC=-PLATED TO
PREVENT THE FORMATION OF RUST. THESE LATCHES ARE DE-
SIGNED TO TAKE THE FULL IMPACT OF THE HEAVY DOORS AS

THEY ARE CLOSED. MANY OF THE BETTER GRADES OF BUILDERS
HARDWARE ARE ALSO CONSTRUCTED OF STAMPED STEEL PARTS,
THOUGH THE FINEST LOCKS ARE OF STAMPED BRASS OR BRONZE.
WITH THESE APPLICATIONS AS JUSTIFICATION AND BECAUSE OF
THE GOOD COLD-FORMING CHARACTERISTICS, IT IS RECOMMENDED
THAT THE PARTS OF THE LEVER MECHANISM FOR THIS LOCKSET BE
MADE OF ZINC-PLATED COLD ROLLED STEEL (MEDIUM HARD). FoOR
SPECIAL APPLICATION IN HUMID SEA ATMOSPHERE, HARD ROLLED

WROUGHT BRASS PARTS SHOULD BE MADE AVAILABLE,

To INSURE ADEQUATE STRENGTH AND SUFFICIENT BEARING SURFACE,

CARE SHOULD BE GIVEN TO SELECTING THE MOST APPROPRIATE

GAUGE THICKNESS. IN THE BETTER LOCKS ON THE MARKET MAXIMUM
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BEARING SURFACE 1S ACHIEVED BY DESIGNING THE MOVING PARTS
AS CONCENTRIC SLEEVES, ADEQUATE BEARINGS MAY BE FORMED
BY DRAWING AND PUNCHING THE SHEET TO FORM A SMOOTH SLEEVE

AS SHOWN BY DIAGRAM IN Fl16.27.

CLLL T J AL LA / 08 7 7 <3

Fla.27

THE PARTS OF A LOCK MOVE AT LOW SPEEDS AND NORMALLY LESS
THAN ONE REVOLUTION, SO THE PROBLEM OF LUBRICATION DOES
NOT ENTER. |T 1S RECOMMENDED THAT THE BEARINGS BETWEEN
MOVING LEVERS AND PINS BE OF A LOOSE CLASS | FIT, AND
THAT THE PINS BE OF HARD COLD ROLLED STAINLESS STEEL
(18-8) To PROVIDE A LASTING CORROSION-RESISTANT BEARING
SURFACE. THE SPRING MATERIAL SHOULD BE OF A SHOCK-
RESISTANT, CORROSION-RESISTANT PHOSPHOR BRONZE FOR LAST-
ING SERVICE. A PHOSPHOR BRONZE ALLOY CONTAINING 10% TIN
IS NOTED FOR ITS FINE SPRING QUALITIES. THE ADDITIONAL
COST OF THIS MATERIAL BY THE POUND 1S INSIGNIFICANT HERE
FOR THE WEIGHT OF THE SPRING IS NEGLIGIBLE. THE USE OF
NON-FERROUS SPRING MATERIAL 1S REQUIRED BY FEDERAL SPECI-
FICATIONS FOR HARDWARE APPLIED TO GOVERNMENT PROJECTS.(24)
THE FRAME IN WHICH THE MECHANISM 1S MOUNTED SHOULD BE

FORMED FROM THE SAME COLD ROLLED STEEL STRIP FROM WHICH
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THE VARIOUS PARTS ARE STAMPED. THIS WOULD PROVIDE A
STRONG, RIGID FRAME, EASILY FORMED AND PIERCED, AT THE
LOWEST COST. THIS STEEL FRAME SHOULD BE ZINC=-PLATED AS

ARE THE OTHER STEEL PARTS.

THE SHOCK~-ABSORBING CUSHION SHOULD BE MADE OF NEOPRENE,
A POLYCHLOROPRENE, WHICH HAS THE GENERAL CHARACTERISTICS
OF HIGH=-GRADE RUBBER. HOWEVER, THIS MATERIAL 1S NOT
SIGNIFICANTLY AFFECTED BY OILS OR SUNLIGHT, AS IS THE
CASE WITH RUBBER. IT Is READILY BONDED TO METAL BY THE
USE OF NEOPRENE SOLVENT CEMEN%S, AND HAS EXCELLENT ABRA=-

SION=-RESISTANT QUALITIES.(ES)

CONCLUSIONS. THE IMPORTANCE OF SELECTING THE APPROPRIATE

MATERIALS FOR THE CONSTRUCTION OF THE PARTS OF THIS LOCK=
SET CANNOT BE OVEREMPHASIZED. BY QUESTIONING LOCK REPAIR-
MEN AND HARDWARE SALESMEN AS TO THE QUALITY THEY CON=-
SIDERED MOST IMPORTANT TO THE SUCCESS OR FAILURE OF A
LOCKSET, IT IS FOUND THAT THE MAJORITY OF REPAIRS, AS

WELL AS THE LOSS OF MANY SALES, 1S ATTRIBUTED TO USE OF

INFERIOR MATERIALS.
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DESIGN SPECIFICATIONS

I NTRODUCT 1T ON

THE FOREGOING ANALYSIS HAS LED TO A SET OF CONCLUSIONS
WHICH IN TURN DEFINE THE OPERATION AND FORM OF THE LOCK=
SET AS THE SOLUTION TO THIS PROBLEM, IN THIS SECTION
THIS SOLUTION IS DESCRIBED IN DETAIL AND THE WORKING

SPECIFICATIONS ESTABL ISHED,

STRUCTURAL DETAL1LS

EACH OF THE FOUR MAJOR PARTSvOF THE LOCKSET IS HERE CON=-
SIDERED IN TURN: THE MECHANISM; THE CASE, THE HANDLE, AND
THE STRIKE PLATE. THE FUNCTION AND CONSTRUCTION OF

THESE PARTS ARE DESCRIBED AND THE MATERIALS AND FINISHES
SPECIFIED. DETAILED WORKING DRAWINGS ARE INCLUDED TO

ILLUSTRATE THE TEXT.

MECHAN | SM
THE MECHANISM MUST SATISFY THE REQUIREMENTS FOR SILENT
OPERATION, PUSH-PULL CONTROL, CORROSION=-RESISTANCE, AND

STRONG CONSTRUCTION FOR SECURITY. THESE REQUIREMENTS ARE

MET AS DESCRIBED.

OPERATIO&. TO ACCOMPLISH SILENT OPENING AND CLOSING, THE

USUAL METAL-TO-METAL CONTACT BETWEEN THE BOLT AND STRIKE
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LIP HAS BEEN ELIMINATED, AND REPLACED BY CUSHIONED CON=-
TACT WITH THE DOOR STOP. THE ENERGY ABSORBED BY THIS
CUSHION IS UTILIZED IN ACTUATING THE BOLT MOVEMENT.

THIS OPERATING MECHANISM IS ILLUSTRATED IN Fl1c.28. IN
PUSHING THE DOOR CLOSED, THE RUBBERIZED CUSHIONED PAD (A)
IS DEPRESSED AGAINST THE STRIKE STOP (B) SO THAT IT
ROTATES THE CENTER CcAM (c). THIS MOVES THE BoLT (D)

INTO THE STRIKE PLATE AT (E), HOLDING THE DOOR IN THE
LOCKED POSITION UNTIL THE LATCH sToP (F) IS RELEASED BY
MOVING THE HANDLE YOKE (a) IN THE DIRECTION OF THE ARROW.
THUS AN AUTOMATIC DEAD-LOCKING FEATURE IS INCORPORATED
WHICH INSURES AGAINST THE BOLT BEING PRIED BACK WHILE THE
DOOR 1S LOCKED., WHEN THE DOOR IS IN THE CLOSED POSITION
AS tN F16.29, MOVEMENT OF THE HANDLE AS INDICATED RE~-
LEASES THE LATCH STOP, ALLOWING THE SPRING TO RETURN THE
BOLT TO THE NEUTRAL POSITION SO THAT THE FACE IS FLUSH
WITH THE cAsE. (F1ec.28.,) As THE BOLT RETRACTS, THE YOKE
WITH THE CUSHIONED PAD 1S DRIVEN AGAINST THE DOOR STOP SO
AS TO PUSH THE DOOR SLIGHTLY AJAR. THUS, WHEN APPROACH=
ING THE DOOR WITH THE ARMS FULL, IT IS ONLY NECESSARY TO
MOVE THE DOOR HANDLE TO CAUSE THE DOOR TO OPEN SUFFI-

CIENTLY FOR IT TO BE PUSHED WITH THE FOOT.

IN ORDER TO LOCK THE DOOR FROM THE INSIDE, IT IS8 REQUIRED

THAT THE OPPOSITE HANDLE BE PREVENTED FROM MOVEMENT. THis
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IS ACCOMPLISHED BY DEPRESSING THE BUTTON MOUNTED ON THE
HANDLE WHICH IN TURN LOCKS THE HANDLE YOKE (G) TO THE

CASE BY THE ACTION OF THE LOCKING LEVER (H). THE LOCK-
ING ACTION IS THEREBY ACHIEVED AT THE SOURCE OF THE FORCE,
'RELIEVING THE SMALLER PARTS IN THE MECHANISM FROM THIS
STRAIN. THE DOOR 1S UNLOCKED AGAIN BY MOVING THE HANDLE
ON THE CONTROL BUTTON INSIDE, THIS LOCK=CONTROL HANDLE

MAY BE MOUNTED ON EITHER SIDE OF THE MECHANISM.

DeTAaliLs oF DEsSiGN. EACH PART OF THE MECHANISM 1S DESIGNED
TO PERFORM ITS FUNCTION IN THE MINIMUM SPACE ESTABLISHED
BY THE SHAPE OF THE NOTCH. SINCE THE INDIVIDUAL PARTS OF
THIS LOCK ARE FEW AND SMALL, THERE EXISTS NO PROBLEM OF
WEIGHT SUPPORT. THEREFORE THE CROSS=SECTIONAL AREA OF
MOST OF THE PARTS 1S AMPLE TO CARRY THE MOST EXTREME FOR=-

CES WHICH MIGHT BE ENCOUNTERED IN THE USE OF THE LOCK,

THE STRUCTURAL STRENGTH OF THE PARTS OF THIS MECHANISM 18
TO BE EXAMINED AT SIX CRITICAL POINTS, THESE PARTS ARE

DESIGNATED BY THE NUMBERS | THROUGH 6 IN THE WORKING
DRAWINGS OF THE MECHANISM SHOWN IN F1¢.30., EACH OF THESE
1S CONSIDERED IN TURN AND THE MINIMUM SAFE SECTION IS

CALCULATED USING A MAXIMUM LOAD OF 200 POUNDS AS THE

ASSUMED FORCE.
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PART |. THE PRIMARY PURPOSE OF THE DOOR LATCH IS TO
RESIST MOVEMENT OF THE DOOR ON ITS HINGES BY THE SHEAR
STRENGTH OF THE BOLT. THE BOLT IS MADE FROM SOLID BRASS
BAR sTock (MANGANESE BRONZE -
39% ZN, 1% SN). THE ULTIMATE
SHEAR STRENGTH OF THIS MATE-
RIAL 1s 36,000 PouNDS PER

SQUARE INCH. THE MINIMUM SEC-

TION 1S FOUND BY SUBSTITUTING

THE VALUES IN THE EQUATION:

Ps
AS=§
S PART | - BoLT

WHERE A = SECTIONAL AREA IN SQ. IN,

Pq= FORCE ON SECTION IN LBS. = 200 LBS.

Sg= SHEAR STRENGTH OF MATERIAL IN LBS./8QeIN.=

8,000 LBS./SQ.1IN. INCLUDING SAFETY FACTOR OF 3.
A_= 200 _ 1 SQe. IN. OR 0.025 sQ. IN.
S 8000 40

HOWEVER, FOR PURPOSES OF PROPORTION AND SCALE, THE BOLT
IS MADE %x3/8 INCHES, SUFFICIENT TO CARRY A LOAD OF 6750
POUNDS IN SHEAR. TO PRODUCE THE BOLT IN QUANTITIES, THE
BRASS BAR STOCK WOULD BEST BE CHUCKED IN A MULTIPLE
SPINDLE AUTOMATIC LATHE, DRILLED, GROUND TO CONTOUR, AND

CUT OFF IN SUCCESSIVE OPERATIONS,
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PART 2., THE LEGS OF THE SHOCK=ABSORBER YOKE ACT ONLY IN
COMPRESSION AS COLUMNS. THIS YOKE 1S TO BE MADE OF COLD
ROLLED STEEL WITH A COMPRESSION YIELD STRENGTH OF /
45,000 POUNDS PER SQUARE INCH. EACH LEG SUPPORTS HALF

THE LO0AD, OoR |00 PounNDS. THE SECTION REQUIRED TO SUPPORT

THIS LOAD 18 FOUND BY SUBSTITUTING IN THE EQUATION: AC=EC

Sc
WHERE: A = SECTIONAL AREA IN SQ.IN,

C
P, FORGCE IN LBS./sQ.IN. = 100 LBS.
S¢= COMPRESSIVE STRENGTH OF MATERIAL IN LBS./SQeINem

15,000 LBS./SQ.IN. INCLUDING A SAFETY FACTOR OF 3
100
= ee—— 000066 SQ.‘N.
¢ 15000

THEREFORE A MINIMUM SECTION OF l/8xl/16 INCHES IS SUFFICIENT.
THIS PIECE 1S BLANKED
AND PIERCED, THEN
ZINC-PLATED. AT THIS
POINT IT IS INSERTED
INTO THE SLOT OF THE
NEOPRENE EXTRUSION 1IN
THE PRESENCE OF A

NEOPRENE SOLVENT

CEMENT. THEN THE LEGS
ARE BENT IN A DIE TO PART 2 - YOKE

FORM THE YOKE AS ILLUSTRATED,
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PART 3. NO EXCEPTIONALLY CONCENTRATED FORCES OCCUR AT
THE HOLES IN THE CENTER PIVOTING PIECE EXCEPT AT THE
HOLE LABELED (B). THIS PART SERVES TO TRANSMIT THE
MOTION OF THE CUSHIONED YOKE TO THE SLIDING BOLT, AND
ALSO TO ENGAGE THE LATCH STOP, AND MUST RESIST ONLY A
SLIGHT SPRING PRESSURE. THE MATERIAL FOR THIS PART IS

ZINC-PLATED COLD ROLLED STEEL WITH AN ULTIMATE SHEAR

STRENGTH OF 30,000 POUNDS PER SQUARE INCH. SUBSTITUT-

:PS

ING AGAIN IN THE EQUATION: AS §
« 18

WHERE AS: SECTIONAL AREA IN SQ.IN, ,
Pg= FORCE IN LBS./sQ.IN. = 100 LBS. AT EACH HOLE
Sg= ULTIMATE SHEAR STRENGTH OF MATERIAL IN Les./
80, 1N = 10,000 LBS./SQ.IN. INCLUDING A
SAFETY FACTOR OF 3.
A - loo - OOOIO SQ.'N.
S 10000

DIVIDING THIS MINIMUM AREA BETWEEN THE TWO SHEAR SEC-
TIONS SURROUNDING EACH HOLE, IT 1S FOUND THAT ForR |/16
INCH SHEET STOCK, A MINIMUM
oF 3/32 INCH OF MATERIAL
MUST BE LEFT AROUND THE
HOLES., THIS PART 1S FABRI-

CATED BY BLANKING AND

PIERCING THE HOLES, THEN
BENDING THE SIDES TO THE PART 3 - PiIvoT

909 ANGLE.
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THE PINS CONNECTING THESE THREE PARTS ARE CHECKED TO
DETERMINE THE MINIMUM DIAMETER NECESSARY TO SUPPORT THE
LOAD. FOR THE SAKE OF EXPEDIENCY, THE PIN WHICH IS
SUBJECT TO THE MOST CRITICAL LOADING IS SELECTED FOR
ANALYSIS, WHICH ON OBSERVATION IS FOUND To BE AT (8).

BY DESIGNING FOR THIS PIN AND USING ONE STANDARD ROD
SIZE FOR ALL THREE PINS, DUPLICATE PURCHASING AND HANDL ING
IN PRODUCTION IS ELIMINATED. THE GREATEST STRESS ON PIN
(B) Is IN SHEAR, AND EACH OF THE OTHER PINS CARRIES A
LOAD DIMINISHED BY THE LEVERAGE OF PART 3. THESE PINS
ARE MADE FROM COLD ROLLED STAINLESS STEEL (18-8) RroD
WHICH HAS AN ULTIMATE SHEAR STRENGTH OF 90,000 PounDs

PER SQUARE INCH. THE SECTIONAL AREA OF THE PIN REQUIRED

TO CARRY THE FuLL 200 POUND LOAD 1S FOUND BY SUBSTITUT-

ING IN THE EQUATION: A_= Ps

S Sq

WHERE = AREA OF PIN IN SQ.IN,

= SHEAR FORCE IN LBS. = |00 LBS. AT EACH END

= ULTIMATE SHEAR STRENGTH OF MATERIAL IN LBS./
SQsIN. = 30,000 LBS./SQ.IN. INCLUDING A
SAFETY FACTOR OF 3.

AS
=

SS
S

100
7 30000

2
_ T __[aa __\/0.013 _
A-. T D -\/TT- oy —_—-ﬂ - 01064 |N.

THEREFORE A | /16 INCH DIAMETER PIN 1S ADEQUATE FOR THE

2 0.0033 sQ. 1N

MAXIMUM LOADS INVOLVED, HOWEVER, AS AN ADDED PRECAUTION
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AND ALSO FOR CHEAPER DIE COSTS, A DIAMETER OF 3/32 INCH
IS USED. SINCE A SHOULDER
ON THE PINS 1S REQUIRED FOR %.)A,
3 "
' "thillf%
SPACING THE PARTS IN ASSEM-
BLY, A 5/32 INCH ROD I8

SELECTED TO BE TURNED DOWN

AT THE ENDS TO THE 3/32 INCH %j
DIMENSION. THESE PINS ARE PIN

MADE IN A MULTIPLE SPINDLE AUTOMATIC LATHE.

PART 4. THIS PART IS FORMED OF |/16 INCH COLD ROLLED
STEEL SHEET STOCK, BLANKED, PIERCED, THEN BENT TO THE
CHANNEL SHAPE IN A DIE. SINCE THIS PIECE IS THEREFORE
REINFORCED BY THE CHANNEL FLANGES, IT WILL RESIST BEND-
ING UNDER THE MOST EXTREME
LOADS APPLIED DIRECTLY
THROUGH THE HANDLE, ESPE=-
CIALLY SINCE THE BENDING
MOMENT ARM 1S LESS THAN

% INCH. THE PIN SUPPORT-

ING THIS PIECE AT (D) 1Is
USED IN THE FuLL 5/32 INCH
DIAMETER SINCE THIS PART PART 4 - LATCH STOP

OF THE LOCK 1S SUBJECT TO IMPACT LOADING. THE PIECE 1S
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LOCATED BY SPACING WASHERS AND THE PIN HELD IN PLACE BY
SWAGING THE ENDS. AS WITH THE OTHER PINS, 3/32 1INcH

MATERI AL 1S LEFT AROUND THE HOLE.

PART 5. THE LATCH STOP, PART 4,

IS RELEASED THROUGH THE ACTION

OF THE SPECIAL NUT, PART 5. :

AL . NEOPRENE
THIS NUT IS MADE OF HEXAGONAL Fﬂq*

b — BRASS
BRASS BAR DRILLED AND TAPPED TO
TAKE THE TIE-ROD AS SHOWN IN " PaART 5 - ActuaTiNGg NUT

THE ACCOMPANYING ILLUSTRATION., THIS NUT INCLUDES A
sPECIAL NEOPRENE FORM TO CUSHION THE CONTACT OF THE NUT
AND THE END OF THE LATCH STOP THROUGH WHICH THE TIE-ROD

PASSES., THIS NUT IS ADJUSTED TO THE PROPER OPERATING

POSITION FOR EACH LOCK AS SPECIAL NUT
o TURN BUCKLE \ / LOCK NUT
IT IS ASSEMBLED, AND 1S
QI
SECURED BY A SIMPLE BRASS /“%‘ "Q
TIE-ROD

l LATCH STOP

LOCK=NUT AS SHOWN IN THE

ILLUSTRATION, TIE-ROD ASSEMBLY

PART 6., THE TIE~-ROD CONSISTS OF TWO SECTIONS OF THREADED
BRASS ROD, ONE WITH THE CONVENTIONAL RIGHT-HAND THREAD,
AND THE OTHER WITH THE LEFT=HAND THREAD. THIS IS FOR THE

APPLICATION OF A TURN=-BUCKLE AS SHOWN IN THE ILLUSTRATION

ABOVE, TO PERMIT ADJUSTMENTS TO BE MADE ON THE POSITION
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OF THE HANDLE FOR VARYING THICKNESSES OF DOORS, THE
THREADS OF THIS NUT AND TIE-~ROD MUST BE SUFFICIENT TO

CARRY THE FULL IMPACT LOADS. SUBSTITUTING THE APPRO=-

P
PRIATE VALUES IN THE EQUATION: AS:-S
Ss
WHERE AS: AREA OF SECTION IN SQ.IN.
PS= FORCE IN LBS.
SS: ULTIMATE SHEAR STRENGTH OF BRASS ROD =
8,000 LBS./sQ.IN.
200
A : Sm——— . Ou025 SQQIN'
$~ 8000

A= TCH WHERE C |S THE ROOT DIAMETER OF THE THREADS
H |8 THE HEIGHT OF THE NUT

0.025
n5/32

= 0,050 1N

THEREFORE A |/16 INCH NUT IS SUFFICIENT. THE SPECIAL
ACTUATING NUT 1S 1/8 INCH HIGH. THE TURN-BUCKLE IS
% INCH LONG AND ALLOWS FOR ADJUSTMENTS UP TO 3/8 I NCH .

FOR SPECIAL INSTALLATION ON DOORS OVER |3 INCHES THICK,

A LONGER TURN=BUCKLE WILL BE SUPPLIEDS,

CONNECTION BETWEEN THE TIE-ROD AND THE HANDLE (S MADE

AS SHOWN [N THE ACCOMPANYING ILLUSTRATION. THE END OF

THIS THREADED ROD IS COLD-FORGED %i:;”T }
-J

| SR
TO FORM A FLAT EAR Zz INCH IN
SNAP PIN

DIAMETER. THE EAR 1S DRILLED TO

TAKE A 5/32 INCH PIN WHICH

PASSES THROUGH THE LUGS ON THE

HANDLE CONNECTION
HANDLE. THIS PIN IS CALCULATED
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TO CARRY A LOAD oF |50 PoOUNDsS IN SHEAR, OR 300 POUNDS
FOR THE CONNECTION, THUS SERVING AS A SHEAR PIN FOR THE
MECHANISM. WHERE EXCESSIVE LOADS MIGHT OTHERWISE DAMAGE
THE PARTS WITHIN THE FRAME, THIS PIN WILL FAIL FIRST

AND IS READILY REPLACED,

MECHANISM FRAME. THE FRAME TO WHICH THE PARTS OF THE
MECHANISM ARE ASSEMBLED 1S FORMED BY BLANKING AND PIERC=
ING COLD ROLLED STRIP STEEL, lz INCHES WIDE. |T IS THEN
BENT TO THE REQUIRED SHAPE IN SUCCESSIVE STAGES OF A
PROGRESSIVE DIE. THE FOUR STAGES ARE ILLUSTRATED IN
Fi1e.3l. THIs sTRIP. 18 0,05l INCH THICK, A STANDARD
GAUGE WHICH IS STRONG AND RIGID, AND YET EASILY FORMED

IN LOW PRESSURE DIES.

SPRING. A LIGHT SPRING PRESSURE IS REQUIRED IN TWO
PLACES FOR THE OPERATION OF THIS MECHANISM. A SINGLE
SPRING CAN ACCOMPLISH THE
PRESSURE AT BOTH POINTS
AS ILLUSTRATED. THIS BRACKET

SPRING 1S MOUNTED TO THE

CASE BY INSERTING THE

STRAIGHT END THROUGH THE

BRACKET STAMPED INTO THE

FRAME AS SHOWN IN THE

SPRING



~Tl- SPECIFICATIONS

DRAWING., THE SPRING IS TO BE MADE OF PHOSPHOR BRONZE,

(26)

SAE STD. NO. 77, GRADE B HARD TEMPER, WHICH HAS A

TENSILE STRENGTH oF 85,000 POoUNDS PER SQUARE INCH. BY

T
SUBSTITUTING IN THE EQUATION FOR STRIP SPRINGS( )

W=SeT?
6P

WHERE W= SAFE LOAD
S= TENSILE STRENGTH OF MATERIAL IN LBS./SQ.IN.=
85,000 LBS./sQ.IN.
B= WIDTH OF THE STRIP = % IN.
T= THICKNESS OF STRIP
P= DEPTH OF FLEXURE = | IN.

SINCE THE SPRING IS TO RESIST NO GREAT WEIGHT, BUT
MERELY TO PIVOT THE PARTS ON THEIR PINS, A WEIGHT OF
| POUND IS CONSIDERED SUFFICIENT. THEREFORE THE EQUA-

TION IS SET UP TO SOLVE FOR THE THICKNESS OF THE SPRING:

wee _ 1(6)] - 6

T = e

se ~ 85,000(%) °~ 21,250

& 0,017 INa

A THICKNESS OF 0.020 INCHES (B&S GAUGE 24) WILL GIVE THE
DESIRED RESULTS. TO CHECK THE MAXIMUM ALLOWABLE FLEXURE,

VALUES ARE SUBSTITUTED IN THE FOLLCWING EQUATION: F=38P2
ET

WHERE F= FLEXURE IN INCHES
S= TENSILE STRENGTH OF MATERIAL IN LBS./SQ.IN. OR
85,000 LBS./SQ.IN.
P= DEPTH OF LENGTH OF COIL IN INCHES
E= MODULUS OF ELASTICITY IN LBS./SQ.IN. OR
20,000,000 LBS./SQ.IN,
T= THICKNESS OF SPRING IN INCHES.

¢ - 3(85,000)! _ 255,000
20,000,000(0.030) 600,000

7/16 1IN
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-T2~ SPECIF ICATIONS

SINCE THE COMBINED MOVEMENT OF THE TWO PARTS ON WHICH
THIS SPRING BEARS IS LESS THAN 3/8 INCH, THE SIZE SE-

LECTED FOR THIS SPRING ANSWERS THE NEED.

For ASSEMBLY, THESE PARTS ARE PUT IN A JIG AND THE FRAME
PRESSED INTO THE FINAL V-SHAPE TO INCLUDE THEM. THEN

THE ENDS OF THE PINS ARE SWAGED.

CASE

THE CASE 1S FORMED OF TWO ANGLE PLATES WHICH ARE JOINED
AT THE FACE BY SCREWS THROUGH THE EDGE OF THE DOOR. THE
SIDES OF THE CASE ARE HELD IN PLACE BY THE HANDLE HINGE
BUTT WHICH IS SCREWED TO THE DOOR. THE FRAME CONTAINING
THE MECHANISM 1S FASTENED TO THE NON=ADJUSTING HALF OF
THE CASE WITH TWO PHILLIPS HEAD SCREWS SO THAT THE PARTS
MAY BE REMOVED IN THE EVENT OF REPAIRS, THE OTHER HALF
OF THE CASE IS ADJUSTABLE TO VARIABLE DOOR THICKNESS BY
THE INCORPORATION OF A SLOTTED, OVERLAPPING FLANGE,
DETAILED DRAWINGS OF THE CASE ARE SHOWN IN F16.32, IN-

CLUDING THE PHANTOM OUTLINE OF THE MECHANISM.

DETAlLs oF DESIGN., THE CASE 1S TO BE FORMED BY BLANKING,

PIERCING, AND BENDING IN SUCCESSIVE OPERATIONS THE 0,05l
INCH SHEET METAL. THE FINAL OPERATION IS TO DIE-STAMP
THE SIDES TO FORM A SLIGHT CONTOUR FOR STIFFNESS, AND TO

ROUND AND TRIM THE EDGES FOR A MORE FINISHED APPEARANCE.
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=T73- SPECIFICATIONS

THE MATERIAL FROM WHICH THE CASE 1S MADE IS ONE OF A
CHOICE OF THREE: MONEL METAL, ALUMINUM BRONZE, AND
ALUMINUM ALLOY 61S-T4, WHICH IS PARTICULARLY SUITABLE
FOR ANODIZED FINISH., THE STRENGTH AND MACHINABILITY OF
EACH OF THESE METALS |S DETERMINED UNDER THE DISCUSSION

OF MATERIALS AND PROCESSES (PAGE 53).

HANDLE

OPERATION. TO ACHIEVE THE. PUSH=PULL OPERATION REQUIRED,
THE HANDLE IS SHAPED AS ILLUSTRATED IN F16.33, AND IS
HINGED TO THE CASE AT THE TOP. THIS PERMITS COMPLETE
CONTROL OVER THE MOVEMENT OF THE DOOR AND THE MECHANISM,
THE SEPARATE HINGE BUTT IS SCREWED INTO THE DOOR SO AS
TO AFFORD A FIRM CONNECTION FOR THE HANDLE, WHICH I8
FASTENED TO THE BUTT WITH A SNAP=SPRING PIN AS SHOWN IN
F1e.33. ONE OF THE TWO HANDLES IS EQUIPPED WITH A LOCK=
ING BUTTON AND FORK (SEE F16.34) WHICH LOCKS THE TIE=-ROD
TO THE CASE. BY DEPRESSING THE BUTTON, THE FORK SLIDES
DOWN TO BLOCK THE MOVEMENT OF THE HANDLES. THE LOCK Is
RELEASED BY LIFTING THE BUTTON FROM THE UNDERSIDE OF

THE HANDLE GRIP. THE BUTTON 1S NORMALLY HELD IN THE UP

POSITION BY THE FRICTION LEAF=SPRING LOCATED AT THE HINGE,

FOUR MATERIALS ARE SUGGESTED FOR THE CONSTRUCTION OF THE

HANDLE, TWO OF THESE ARE CLEAR PHENOLIC AND POLYSTYRENE
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-T4~ SPECIFICAT!IONS

PLASTICS, THESE MATERIALS ARE SUBJECT TO CAREFUL COLOR
CONTROL THROUGH THE ADDITION OF APPROPRIATE DIES. THE
DETERMINATION OF THE PRECISE COLORS |S BEYOND THE SCOPE
OF THIS THESIS, SINCE SUCH CONTROL DEPENDS ON THE COLOR
TASTES OF THE COMMUNITY IN WHICH THE LOCKS ARE TO BE
MARKETED., THE COLORS WOULD NECESSARILY BE ARRIVED AT
THROUGH EXTENSIVE EXPERIMENT IN THE LABORATORY., THE
FUNCTION OF THE PLASTIC IN THE HANDLE IS NOT TO BEAR ANY
CONCENTRATED STRESS, BUT RATHER TO ADD A COMFORTABLE AND
SMOOTH TEXTURE TO THE GRIP AS WELL AS A TOUCH OF COLOR.
THE PLASTIC MATERIAL 1S INJECTION=-MOLDED AROUND A CAST

ALUMINUM CORE WHICH IS DESIGNED TO CARRY THE LOAD.

A CAST ALUMINUM ALLOY WITH 3.8% MAGNEsIuM (SAE STD. NoO.
320, Type | - ALcoa A 214) 1S DESIGNATED FOR THE CON~
STRUCTION OF THE HANDLE SINCE THIS ALLOY 1S PARTICULARLY
SUITABLE FOR ANODIZED FINISH, THE TENSILE STRENGTH OF
THIS MATERIAL I1s 22,000 POUNDS PER SQUARE INCH AND THE
ULTIMATE SHEAR STRENGTH I1s 18,000 POUNDS PER SQUARE INCH.
THE ALTERNATE MATERIAL, CAST ALUMINUM BRONZE (SAE STD.
NOo. 68, GRADE A), HAS A TENSILE STRENGTH oF 76,000 PouNDS
PER SQUARE INCH, WHICH IS FAR IN EXCESS OF THE STRUCTURAL
NEEDS, BUT THIS MATERIAL IS SELECTED FOR ITS APPEARANCE

AND LOW COST,
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DeETAtiLs oF DESIGN. SINCE THE CAST ALUMINUM ALLCY HAS

THE LOWER STRENGTH VALUES OF THE TWO METALS SPECIFIED,
THE CALCULATIONS ARE BASED ON THE STRENGTH OF THIS

MATER AL, To BE MoOST COMFORTABLE, A WELL-DESIGNED

HANDLE [INVOLVES MINIMUM SECTIONS LARGER THAN [S REQUIRED
FOR STRUCTURAL PURPOSES. HOWEVER, THE SECTIONS OF THIS
HANDLE ARE CHECKED AT THREE CRITICAL POINTS., THESE ARE
AT THE TOP HINGE CONNECTION, AT THE CENTRAL OPERATION

LUG CONNECTION, AND AT THE MINIMUM SECTION OF THE HAND
GRIP. AT THE TWO PIN CONNECTIONS, THE MOST SEVERE STRESS
OCCURS IN SHEAR, AND THE MINIMUM ALLOWABLE SECTION AT

THESE TWO POINTS IS FOUND BY SUBSTITUTING THE VALUES IN

THE EQUATION: A =Cs
S's
s
WHERE As: AREA IN SQeIN,
Po= FORCE IN LBS./sQ.IN. = 200 LBS./sQ.IN.
Ssz ULTIMATE SHEAR STRENGTH OF THE MATERIAL I[N
LBs./SQ.xN. = 6000 LBS./SQ.IN. INCLUDING
A SAFETY FACTOR OF 3.
200
A = =—— = 0.033 sQ.IN.
s 5000 .

THEREFORE THE MINIMUM SECTION
AT EITHER POINT SHOULD BE NOT

LESS THAN | /32 SQUARE INCH.

THIS MINIMUM IS EASILY MET IN

THE DESIGN OF THE CONNECTIONS

AS SHOWN IN THE ACCOMPANYING

PIN CONNECTION
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-76- SPEC IF ICATIONS

ILLUSTRATION, FOR USE WITH THE PLASTIC-COVERED HANDLES,
THE CAST ALUMINUM CORE HAS THE IDENTICAL PIN CONNECT!IONS
AS THE SOLID METAL HANDLE. THE CORE TAKES THE FORM OF A
STRAP WITH A MINIMUM SECTION 1/8 INCH THICK BY 3/8 INcH
WIDE, WHICH WILL SAFELY RESIST A FORCE IN TENSION OoF 328
POUNDS (SAFETY FACTOR 3). THIS FIGURE DOES NOT INCLUDE
THE SUPPORT RENDERED BY THE PLASTIC MOLDING, SO THAT THE
TENSILE STRENGTH OF THE HANDLE AT THIS MINIMUM SECTION 1S

SUFFICIENT TO CARRY THE GREATEST FORCES ANTICIPATED,

STRIKE PLATE

THE STRIKE PLATE 1S FORMED OF STAMPED SHEET METAL WHICH
TAKES THE SHAPE SHOWN IN F1a.35. THE MATERIAL FOR THIS
PART 1S THE SAME AS FOR THE LOCK CASE, FOR UNIFORMITY AS
WELL AS ECONOMY.IN PRODUCTION, THIS PIECE IS NOT SUBUJECT
TO THE IMPACT AND WEAR FROM CONTACT WITH THE BOLT, FOR
THE BOLT ONLY ENGAGES THE EDGE OF THE STRIKE BOX. THERE~-
FORE NO PROTRUDING LIP IS REQUIRED. THE METAL THICKNESS
s 0.051 INCH AND THE SECTIONS SUBJECT TO SHEAR STRESSES
ARE AMPLE FOR THE FORCES INVOLVED. THIS PIECE IS MADE

BY BLANKING AND PIERCING, THEN FORMING THE ANGLE STOP I[N
A DIE PRESS., THE SCREW HOLES ARE COUNTERSUNK FOR A FLUSH

FASTENING. THE METAL AT THE EDGE OF THE STRIKE BOX IS

TURNED BACK TO SERVE AS ADDED SUPPORT FOR THE BOLT.
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~T77- SPECIFICATIONS

INSTALLAT ION

IN FIce36 A BLOWN=UP VIEW OF THE PARTS OF THE LOCKSET

ARE SHOWN IN THEIR PROPER RELATIONSHIP. THE STEPS BY

WHICH THE FINISHED LOCK IS PROPERLY INSTALLED IN THE

DOOR ARE TWELVE IN NUMBER. THIS INCLUDES ALL THE MARK-

ING OFF, ADJUSTING, AND ASSEMBLING, AS FOLLOWS:

l o
2.

V-NOTCH IS LAID OUT ON DOOR AND CUT WITH A SAW.

LoCK 1S PLACED IN POSITION IN THE V~=NOTCH AND THE
OUTLINE OF THE CASE |S MARKED OFF.

ReEcess I1s cuT | /16 INCH DEEP WITH A CHISEL.
OPERATING TIE-ROD IS ADJUSTED TO THE THICKNESS OF
THE DOOR BY MEANS OF THE TURN=BUCKLE.,

CASE 18 SLIPPED INTO PLACE IN THE DOORy THE TWO
SIDES DRAWN TOGETHER AND SCREWED TO THE EDGE OF

THE DOOR.

HINGE BUTTS ARE SCREWED THROUGH THE CASE INTO THE
DOOR,

HANDLES ARE MOUNTED ON THE HINGES WITH THE SNAP PINS.
LocK FORK 1S SLIPPED INTO ITS BRACKET AND THE BUTTON
SNAPPED INTO PLACE IN THE HANDLE.

PINS CONNECTING THE HANDLES TO THE OPERATING TIE~
RODS ARE SNAPPED INTO PLACE.

POSITION OF THE BOLT IS MARKED IN THE JAMB AND THE

SHAPE OF THE STRIKE PLATE SCRIBED.
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Il THE RECESS IS CUT OUT WITH A CHISEL FOR THE STRIKE

PLATE.,

12, THE STRIKE PLATE 1S SCREWED INTO PLACE.

CONCLUS1TON

EACH PART OF THE LOCKSEf HAS BEEN DESCRIBED AS TO ITS
FUNCTION AND CONSTRUCTION., THE DETAILED STRUCTURAL
ANALYSIS HAS BEEN LIMITED TO THOSE FEW PARTS WHICH ARE
CONSIDERED TO INVOLVE CRITICAL STRESS CONCENTRATIONS,

IT IS ANTICIPATED THAT IN THE COURSE OF SETTING UP THIS
LOCKSET FOR MASS PRODUCTION, MANY MATERIALS AND PROCESSES
SPECIFIED WOULD BE SUBJECT TO CHANGES IN ORDER TO CON=

FORM TO PARTICULAR PLANT PRACTICES.
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EVALUATION OF DESIGN

THE PROCEDURE OF THIS THESIS WAS TO CONSIDER AND ANALYZE
ALL THE FACTORS WHICH ENTER INTO THE DESIGN OF A DOOR
LOCK, AND FROM THESE CONCLUSIONS DEVISE A PRODUCT WHICH
WOULD MEET ALL THE REQUIREMENTS INVOLVED. |IN THE COURSE
OF THIS PROBLEM IT HAS BEEN FOUND NECESSARY TO DEVIATE
CONSIDERABLY FROM THE CONCEIVED IDEAL. FOR INSTANCE,
THE SIMPLE V-NOTCH IS MODIFIED TO INCLUDE A CHISELED RE-
CESS IN ORDER THAT THE CASE BE FLUSH WITH THE DOOR, AND
TO ACHIEVE FULL REVERSIBILITY OF THE ENTIRE LOCK IT IS
NECESSARY TO INVERT THE POSITION OF THE HANDLE ON THE
CASE. |T IS FELT, HOWEVER, THAT THE DESIGN AS IT HAS
EVOLVED WILL SERVE AS A CREDITABLE NUCLEUS FOR FURTHER
DEVELOPMENT. EVERY PRODUCT ON THE MARKET TODAY WAS
ORIGINALLY LAUNCHED AS A NEW AND IMPERFECT IDEA, AND YEAR
AFTER YEAR ALTERATIONS AND IMPROVEMENTS HAVE BEEN MADE
ON THE SUGGESTIONS OF CUSTOMERS, SALESMEN, PRODUCTION
WORKERS AND ENGINEERS ALIKE. THE DESIGN OF THIS LOCKSET
IS LEFT IN ITS PRESENT FORM WITH THE ASSURANGCE THAT CON-
TEMPLATION BY OTHER MINDS OF THE PRINCIPLES OF OPERATION

SET FORTH MAY RESULT EVENTUALLY IN A PERFECTED ARTICLE.
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