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Week  3

Chapter  19: Doors and Interior Trim 

The textbook for this course is: Modern Carpentry, Essential Skills for the Building Trades. By Willis H. Wagner and Howard Bud Smith, Published by the Goodheart-Willcox Company Inc., Tinley Park, Illinois (2008) ISBN 978-1-59070-648-0
The second half of this textbook will be covered in this course with the first half of the textbook covered in Construction Technology I.  

Please Read Chapter 19 from pages 619-646 in Modern Carpentry, Essential Skills for Building Trades by Willis H. Wagner and Howard Bud Smith.

Introduction

The International Residential Code includes rules for interior doors that are for emergency escape and rescue. Doors to all bedrooms must be at least 32" wide. The rules exist to make sure that a firefighter wearing a full pack can get into a bedroom in the event of fire and smoke, which will make travel through the home very difficult. Doors to bedrooms must also allow ease of exit for anyone in the bedroom if there is a fire.  A 32" door will allow for the passage of wheelchairs and motorized chairs.

Once a person has exited a bedroom there should be 36 inches of room all the way to the outside of the building. Hallways, stairwells, archways, and other passageways must be at least 36 inches wide, when measured from the face of wall finish to the face of the opposing wall finish. This way a firefighter can easily move through the building and anyone inside the building can move easily through the building to the outside.

This chapter will demonstrate to the student how to properly square up a rough opening to be ready to hang a door. The better the opening is square, plumb and level the easier it is to hang a door. The door's proper operation starts with the building of the rough framing around the door opening.

The hinge side of the door must be precisely plumb to make sure the door hangs straight up and down. The top of the frame and the strike plate jambs of the door must be level and plumb to make sure the door sits straight into the opening and that the door has a uniform gap around the trim on the door for a great finished look.

Green Box 1

 Certified Aging in Place and the Americans with Disabilities Act require that door handles be constructed so that older people and people with disabilities can easily open the door. When a round smooth knob is used, an older person or someone with a disability may have trouble grasping the knob to turn it and open the door. Certified Aging in Place training demonstrates the difficulty by having students try to open a door with a sock on their hand to simulate how it would feel for a person with diminished grasp capabilities. Then the student tries to open a lever handled door handle and it is easy to see that even with a sock on the hand the lever is easy to push and open the door.

Green Box 2

 Green Building certification requires that water be kept out of the building. Green Building requires that all exterior doors be covered with a small roof or porch area to protect the door from direct sunlight and rain. Each door must also have an elevated threshold to help keep water out of the building.

The chapter, like the previous one, contains many terms that may not be familiar.  Take time to learn these terms. Each industry has its own jargon.  For example: in the computer industry terms like interface and buttons mean something much different than they do if you were talking to a tailor.  It is much easier to communicate with construction people if you know the jargon of the construction industry.  

19.1 Mouldings

Mouldings are decorative strips of wood or plastic around doors, windows, floors, ceilings, fireplaces, etc.  They are functional as well as decorative.  The make the installation more rigid and cover unsightly spaces such as between a door jamb and the wall covering.  Mouldings are available in a wide variety of styles, patterns, and materials.  Some common ones are shown in Figures 19-1 and 19-2.  There are many others as well.  A manual from Western Wood Products Association in Portland, Oregon lists most of them along with a system of numbering and grading.

19.1.2 Classifying Mouldings

Mouldings get their names from their shape and use.  For example: mop boards or quarter rounds.

19.2 Interior Door Frames

The interior door frame has three functions:

· To cover the unfinished edges of the door opening
· To provide support for the door and its hardware
· To support the trim pieces that are attached.
The door frame consists of two side jambs and a head jamb, and are simpler than those for exterior doors.  The jambs are not rabbeted and there are no sills.  The width of the jamb depends on the type of wall finish (drywall or plaster, etc.)  The back side of the jamb is kerfed to reduce the tendency to warp (cup) and the edge of the jamb is slightly beveled so the casing fits snugly with no visible crack.  Side jambs are dadoes to receive the head jamb and are usually 6’ -9” to provide clearance at the bottom of the door to accommodate floor materials. Door frames are usually made in a millwork plant.  They are cut, sanded and fitted (prehung), and the jambs may be adjustable for the thickness of the wall.    A prehung door unit consists of a door frame including both sides of casing, with the door already installed.  Machining will be completed but the hardware may or may not be installed.  The door may also be prefinished.  See Figures 19-3 through 19-6 and read the procedure for installing a prehung door.  If any of these terms are unfamiliar, be sure you learn them.  See Figures1 9-3 through 19-6.


19.2.1 Door Casing

A door casing is the trim used to cover the space between the jambs and the wall.  It secures the frame to the wall structure and stiffens the jambs so they can carry the door.  The casing is usually installed with a reveal which is a setback from the edge of the frame of about 1/8” or 3/16”.  It allows room for hinges and striker while improving the appearance of the trim.  Look at doors in many different places.  You may find many with no reveal.  It can be the mark of overall poor finish work.  See Figures 19-7 through 19-9 and be sure to read the procedure box.

19.2.2 Plinth Blocks

Plinth blocks are decorative corner trim used primarily on door and window frames.  They allow finish carpenters to make butt joints and avoid mitering cuts.  You will often see them on very old homes.  See Figure 19-10.

Types of Doors

19.3 Panel Doors

There are two general types of doors: panel and flush.  The panel door may also be called a stile and rail door and is often used in sash, louver, storm, screen, and combination doors.  Sash doors are similar to panel doors but have one or more glass lights rather than wood panels.  Stiles are vertical outside pieces and rails are horizontal pieces.  These members go around the panels.  Panel doors may be made of solid wood, veneer over a core, or molded from a wood fiber.  Which would you prefer?  The panels are made of a thick material and then reduced at the side to fit into grooves in the stiles and rails.  A wide variety of panels provide special effects.  See Figures 19-11 and 19-12.

19.4 Flush Doors

Flush doors consist of a wood frame with thin, flat sheets of material applied to both faces.  They are strong and durable, and used frequently in home construction.  Panel doors are usually placed where a more decorative feature is desired.  On flush doors, the face panels are called skins and are commonly made of 1/8” plywood but may also be made from hardboard, plastic laminates, fiberglass, and metal.  Flush doors have a core under the skins (face panels) which may be solid or hollow and may be made from a variety of materials and configurations.    Solid core doors usually are made of softwood covered with a matching veneer face.  

Hollow core doors are primarily made for interior use but may be used for exterior doors if they are waterproofed.  The do not provide a much thermal heat and sound insulation as solid core doors.  They also have a lower fire rating.  Exterior flush doors have compression-molded fiberglass face panels attached to a wooden frame and can be formed to reproduce different designs.  They will usually have a high-density polyurethane foam core with a high R-value.  Unlike steel doors, they can be precision fit and can be textured to look like wood then stained or painted.  Which would you prefer, a solid or hollow core door?  See Figure 19-3.

19.5 Sizes and Grades

Sizes and specifications of interior doors vary widely.  Be sure you know the building codes for doors.  Bedroom doors are usually a minimum of 2’-6” and 2’ for bathrooms.  Wider doors make it easier to move furniture in and out and are more handicap accessible.  Fire safety for both residents and firefighters are the primary reason for wider bedroom doors.  See Figure 19-14.

19.6 Door Installation

The architectural drawings and door schedule will give the size, hand, and type of doors for the building.  The hand of the door is determined by the hinges when viewed from the outside.  See Figure 19-15.  Or, in the case of interior doors, from the side where the hinges are not visible.  Doors may be trimmed for clearance to prevent binding and allow for swelling during humid weather.  However, never cut down a door for a smaller opening or the structural balance of the door may be disturbed causing it to be weakened or warp.  For strength and stability, doors with glass inserts should have at least 5” between the glass and the edge of the door and no more than 40% glass. Handle doors carefully on the job site to keep them clean and unmarred.  Several days before installation place them in the room to allow them to acclimate to the moisture content of the room.

19.6.1 Fitting the Door

If the door is not prehung, it must be fitted to the frame.  This section provides information on hanging a door that is not prehung.  Read it carefully and refer to Figure 19-16 and 19-17.

19.6.2 Installing Hinges

After the door is fitted, it is time to install the hinges.  The term gain refers to the recesses cut into the edge of a door to receive the hinges.  The best tool for this job is a router and a template of accuracy.  See Figure 19-18.  The templates are usually set up to make it nearly impossible to mount the hinges on the wrong side of the door or jamb.  There are several varieties of hinges.  See Figure 19-19.

19.6.3 Door Stops

When I think of a door stop, I envision the little device that keeps my door knob from going through the wall when the door is opened too far.  In installing a door, a door stop is a narrow strip of wood attached to the side and top jambs to stop the door rather than letting it swing clear through the opening.  It is usually the last trim member to be installed.  For doors that are not prehung, carpenters may tack them in place and install the lock before permanently nailing the stops.

*****************************************
19.7 Door Locks

Figure 19-20 shows the four most common types of passage locks: cylindrical, tubular, mortise, and unit.  Cylindrical and Tubular are used most because they are quickly and easily installed.  Unit locks are assembled in such a way that they do not have to be disassembled when installed. They are commonly used on entrance doors such as apartments and commercial buildings where locks may be changed frequently.  Cylindrical locks are sturdy with a heavy-duty mechanism which provides security for exterior doors.  See Figure 19-21.  The tubular lock is similar but smaller.  Installation of these two types of locks may require drilling holes in the face and side of the door.

When ordering door locks, if may be necessary to describe the way the door swings (the hand).  See Figure 19-15.  

Deadbolts (also called deadlocks or throwbolts) are extra locks that provide greater security.  They may be single (one key on one side) or double-cylinder (one key used on both sides) action.  Double-cylinder locks should be used if the door contains a window but it can slow exit in an emergency.  See Figure 19-22.  Many homeowner’s insurance policies either require deadbolt lock or offer a discount in the premium if they are installed.

Read the procedure box for installing non-pre-drilled doors and refer to Figures 19-23 and 19-24.

19.8 Thresholds and Door Sweeps

Entry doors require a threshold or saddle to seal the space between the bottom of the door and the sill.  This is not done until most of the interior work is done, so as to prevent damage as materials are brought in.  The threshold is part of a prehung exterior door unit.  In the good old days, oak or other hardwoods were milled to a special shape for thresholds.  Now modern wood units have a rubber or vinyl strip to provide a tight seal.  However, the threshold of choice is now usually aluminum in plain anodized or gold finish with vinyl seals inserted in special slots.  See Figure 19-25. A matching seal may also be attached to the underside of the door.

Interior doors do not require thresholds but may be equipped with sealing strips or automatic door sweeps like the one in Figure 19-26 to prevent drafts and reduce noise transmission.  You may notice that many newer homes have a wider gap at the bottom of the door.  This system is now being used in place of cold air returns for the HVAC system.

19.9 Sliding Pocket Doors

Where there is no room for a door that swings, a pocket or recessed door may be installed that slides into the partition wall.  See Figures 19-27 and 19-28 to understand the typical track and roller assembly for pocket doors.

19.10 Sliding Bypass Doors

Figure 19-30 illustrates a sliding bypass door.  These doors use a normal door frame but a track is mounted below the head jamb for the sliding mechanism.  A trim is then installed to hide the hardware.  This type of door is helpful where space does not permit a swinging door but they have the disadvantage of narrowing the door opening.  They are easy to install.

19.11 Bifold Doors

Bifold doors are two doors that are hinged together with a folding action guided by an overhead track.  A unit may consist of one pair or several pairs or doors or panels.  See Figure 19-31.  The opening for bifold doors is trimmed with standard jambs and casing.  They are practical for closets and pantries. For bifold that are over 3’ for a single pair or 6’ for more than one pair, heavier hardware and center support is needed.

19.12 Multifold Doors

Multifold doors are built from narrow panels with some type of hinge along the edges.  See Figure 19-32.  The track mechanism for these doors is shown in Figure 19-33.  Multifold doors come in a complete package and many styles of panels are available.  These doors save space because they stack against a wall.  They are frequently used in multi-purpose room like gymnasiums and churches to allow the flexibility of using one large room or dividing it into several smaller rooms.  See Figure 19-34.

19.13 Window Trim

Interior window trim consists of the casing, stool, apron, and stops.  See Figure 19-35.  Be sure you know each of these terms.  If the face of the apron is curved, the ends should be coped so the shape of the ends are the same.  See Figure 19-36.  The stool and apron are sometimes eliminated and a piece of beveled sill liner is installed to match the window jamb.  Regular casing is then applied around the window to form a picture-frame trimming.  See Figure 19-37.  Be sure to read the procedure box.

19.14 Baseboard and Base Shoe

The baseboard covers the joint between the wall surface and the finish flooring.  See Figure 19-38.  It is one of the last members to be installed because it must be fitted to door casings and cabinetwork.  Joints at internal corners should be coped.  Those at outside corners should be mitered.  See Figure 19-39.

Base shoe is used to seal the joint between the baseboard and the finished floor. It is usually installed at the same time as the baseboard but not nailed until surface finishes have been applied.  Base shoe can cover the edge of resilient tile or carpet.

19.15 Installing Baseboard and Base Shoe

To be attractive, baseboard and base shoe should have as few cuts as possible.  Before installing, determine how to lay out pieces for the best look.  If a straight run must be joined, use a mitered-lap joint, also called a scarf joint.  Be sure to plan for the joint to be over a stud for nailing.  See Figure 19-40.
To make the job easier, mark stud locations in advance.  If not, use a stud finder or tap the wall with a hammer until a solid sound is heard.  Drive nails into the walls to locate the exact position and edges of the stud.  Then, hopefully, you can measure using the stud spacing (Example: 16” O.C.).  Begin installing baseboard at an inside corner.  Read the installation instruction in this section and see Figures 19-41 and 19-42.  A coped joint takes longer but is much nicer than a miter at an inside corner and it will not open up if the wood shrinks.  All outside corners should be mitered.  See Figure 19-43.  As the baseboard is installed, use finishing nails angled into the sole plate and set the nail heads.    

Baseboard is butted against the doorcasing as in Figure 19-44.  The casing must be thick enough to accommodate the thinner profile of the baseboard.  Base shoe is mitered at door casings.

Math Box

Base trim is calculated by measuring the perimeter of the room and adding 5% for waste.  The perimeter is equal to the distance around the room.  It the room is square or rectangular you can add twice the length to twice the width of the room.  If the room in not square or rectangular, you will need to measure each wall.  So the total linear feet of trim needed would be equal to the perimeter plus 5% of the perimeter.  Total Liner Feet = Perimeter +( Perimeter x .05).  If the room is 8’ x 14”, calculate the total linear feet of base trim needed:
P = 2W + 2L
P = (2 x 8’) + (2 x 14’)
P = 44
TLF = P + (P x .05)
TLF = 44 + 2.2
TLF = 46.2’
Note that no allowance is made for base trim that would not be needed across doorways.  Those pieces would often not to long enough to use and still have the trim look good without using small pieces.  Depending on the dimensions of the room, you might be able to use these pieces.  If the base trim is the same material in several rooms, save the pieces until the end of the job, just in case you can use them.  Saving trees and money are good green building practices


On the Job

The job of finish carpenter falls between that of a framing carpenter and a cabinetmaker.  The finish carpenter must have good math skills and be able to work with great precision.  Most finish carpenters take great pride in their work.  It is their signature or hallmark.  However, it is also a demanding and stressful job.  Finishing work is one of the last stages of the construction and the new homeowner is getting anxious to get it completed.  Framing is covered up with ceiling, wall and floor finishes, while finish work is out in the open for everyone to see.  A small mistake can be costly to correct and cause irritation for the general contractor and the homeowner.   The finish carpenter often makes more money than the framers for these very reasons.  While educational programs and OJT can be paths to becoming a finish carpenter, this type of work requires someone who is personable and very skilled and experienced.  It could be considered an art to be a great finish carpenter.  They often start out early in their construction career as general labor and framers.  They may be promoted to supervisory jobs in larger companies because they often know the trade from start to finish.  Which job would suit you better, a framer who can really put out a huge amount of work in a day and then it all gets covered up, or the finish carpenter who deals with all the touchy little details?

Chapter Summary and Assignments

Read the chapter summary on page 645. 

Please complete the Test Your Knowledge questions on page 645 and check your answers online.  

Then complete the Online Unit Quiz and check your answers online.  Save your responses. These notes will be good review for Exam preparation.

Online Unit Quiz for Chapter 19

1. The standard thickness for exterior doors is _______.
a. 1 ½”
b. 1 ¾”
c. 2”
d. 2 ¼”
2. Locksets are usually installed __________ floor.
a. 24” – 26”
b. 30” – 32”
c. 36” – 38”
d. 42” – 44”
3. A door that is hinged on the left and opens inward is referred to as a ______ door.
a. Right-hand reverse
b. Left-hand reverse
c. Right-hand
d. Left-hand
4. The ______ covers the joint between the wall surface and finish flooring
a. Base shoe
b. Baseboard
c. Crown molding
d. Stool
5. To provide extra security, outside doors are often equipped with a special lock.  This lock, which may be keyed from both sides, is called a(n) _________.
a. Throwbolt
b. Cylindrical 
c. Deadbolt
d. Deadlock
e. A,  c and d
6. The positions for centerlines for holes that must be bored to mount cylindrical locks are laid out with ____________ furnished by the manufacturer.
a. Templates
b. Boring jigs
c. Spacers
d. Patterns
7. One type of sliding door requires the installation of track during the rough framing.  This type of door is commonly referred to as a(n) _________.
a. Pocket door
b. Bifold door
c. Panel door
d. Flush door
8. A folding door commonly used on closets and wardrobes, consists of a pair of doors hinged together.   Doors of this type are commonly called _________.
a. Pocket door
b. Bifold door
c. Panel door
d. Flush door
9. Multipanel folding doors are constructed from narrow panels that are hinged along the edges.  As the door is opened, panels fold together, forming a ________.
a. Bundle
b. Deck
c. Pack
d. Stack
10. When installing standard interior window trim, the usual procedure is to apply the ______ last.  Its length should be equal to the distance between the outside edges of the _______.
a. Side casing and apron
b. Apron and side casing
c. Side casing and mullion
d. Apron and cove
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