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Week  4

Chapter 20: Cabinetry

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 20 from pages  647 to 675 in Modern Carpentry, Essential Skills for Building Trades by Willis H. Wagner and Howard Bud Smith.

Introduction

Nothing adds style and quality to a home like fine cabinetry.  Kitchens, bathrooms, built-ins and other features can dramatically change the look of a home from traditional to contemporary or some other style.  The design, the layout, the species of wood, and the finish, all define the nature of the home.  This leads one to think then that no amount of money is too big to spend on cabinetry.  Yet this is not true.  Before installing cabinetry, look at the home and the location of the home.  Putting extravagant cabinetry in a starter home in an inexpensive subdivision is money that will likely not be recovered when the home is sold.  If the home is larger, built with quality, and in an excellent location, then replacing old and poor quality with great cabinetry will add value.  It is important to understand this concept both as a homeowner and as a builder providing sound advice to a client.

In recent years not only the cabinets but the countertops have become spectacular features in new homes.  Granite is very popular now.  A few years ago it was Corian or Formica that was the trend.  Again it is important to add value to a home but not to “over improve”.  A home should surely be a place of comfort and security but it must also be a good investment both today and for the future.  A home is often the biggest investment a person will make.

In this chapter, you will learn how cabinetry is constructed and installed.  You may also want to review the first chapter of the textbook, especially pages 56-58 which shows pictures of different species of wood.  Do you remember the definition and difference between hardwood and softwood?  If not, it is time to review.

Green Box 1

When we think of “endangered lists”, we primarily think of animals.  However, many insects, fishes, birds, butterflies, plants, and trees are also endangered.  Mahogany is very rare now, and hopefully, if you see any, it is from a reclaimed source.  Bamboo, which is actually a grass, is now popular for flooring rather than using trees which take many decades to grow.  Trees are being reclaimed from river bottoms.  Many new products are available that use wood byproducts and fibers rather than lumber.  OSB and particle board are two examples.  One bright spot is that we are learning how to properly grow and harvest forests that are sustainable year after year.  Several groups are now producing lumber from carefully grown and harvested forests that are actually getting bigger rather than shrinking from overcutting AND it has proved profitable, even more so than clear cutting because the trees are not transported long distances to sawmills.  

Other causes of tree problems are disease and pests.  Huge elm trees are seldom seen now because of disease that killed most elms many years ago.  White birch trees suffered a similar fate.  Now pine trees have disease.  Watch along highways and you will see whole areas of dead pines.  Pests like tent worms and emerald ash borers have claimed many trees.  It is illegal at this time to even transport ash because of the risk of spreading the infestation.  Ash is a beautiful wood.  Even wasps and many other common insects can cause damage to trees.


Be sure you know the definition of cabinetwork on page 647.  Kitchen cabinets, bathroom cabinets, and built-ins such as an entertainment center not only present an attractive appearance, but they also increase storage and efficiency.  Three types of cabinetwork are used in homes:

1. Units that are built on the job by the carpenter
2. Custom-built units constructed in local cabinet shops for millwork plants
3. Mass-produced cabinets from factories that specialize in this area of manufacturing

On most jobs, there will be a combination of these types of cabinetwork.  The carpenter on the job, however, is the one responsible for the installation, which requires skill and attention to detail.  See Figure 20-1 as an example of a well-laid, attractive, and efficient kitchen.

20.1 Drawings for Cabinetwork

Architectural plans usually include details of built-in cabinet work.  Floor plans show the location.  Elevations provide detailed dimensions.  See Figure 20-2.  All of these drawing and plans serve as a construction guide to the carpenter.  These plans also are followed to select factory-built components.  See Figure 20-3.

20.2 Standard Sizes

· Base kitchen cabinets are typically 36” high and 24” deep.  
· Countertop extends about 1” beyond the base cabinets.
· Vertical distance between the top of the base and the bottom of the wall cabinets may vary from 15” to 18”.  Codes require 24” when the wall cabinet is located over a stove, cooktop, or sink.  See Figure 20-4.
· Bathroom cabinets with built-in lavatories are normally 31” high, although the current trend is taller and wider.  
· Counter surface may be plastic laminate, stone, synthetic stone, or tile.
· Some lavatories provide knee room and some do not.  See Figure 20-5.
· Standards for closets vary widely based on how the space will be used.  
· The minimum clear depth for clothing on hangers is 24” with this distance extended if there are hooks on the rear wall or door.
· Closet storage units and closet organization has become a separate business.

20.3 Types of Construction

There are basically three types of cabinet construction:

1. Frame construction in which solid lumber provides a frame that is not covered with panels
2. Frame-with-cover construction (also called face-frame construction) which is similar to frame construction, except that panels of plywood or fiberboard cover the frame.  The front edges of the cabinet are faced with solid lumber. See Figure 20-6.
3. Frameless construction in which heavier panels provide support, rather than the usual framework of narrow pieces of solid wood.   Frameless construction used a system called the 32 mm construction system that originated in Europe.  It has two vertical rows of 5 mm holes drilled in side panels on 32 mm centers with precise spaces.  It was originally developed for mass-production so that modular (parts having standard sizes) could be assembled into a variety of finished units using the same parts.  See Figure 20-7.

20.4 Factory Built Cabinets

Modern production techniques produce high-quality cabinetry at much lower cost than custom built.  Factory cabinets can be purchased in three forms:

1. Disassembled (also called knocked down or KD) - parts cut to size and ready to be assembled
2. Assembled but not finished (in-the-white) - ready to go except for installing hardware and finishing.  This is a good product when the cabinets are to be matched to other doors, trim, etc.
3. Assembled and finished - ready to install and usually with exceptionally good finishes because they can be applied in a controlled environment

Manufactured cabinets come in a wide variety of styles, woods, finishes, and sizes.  Most kitchens can be completely laid out with these units and custom built-in and specialty units can usually be ordered to match.  Sometimes manufactured units and custom units are combined.  See Figures 20-8-20 through 20-10.

20.5 Cabinet Materials

Cabinets can be made from inexpensive units that are made from particleboard which is covered with wood grained patterned vinyl to mid-range veneers to high-end solid hardwoods.  The quality of construction also varies greatly from staple and glue to dovetailed and mortise and tenon joints and frames.  Countertops are the same wide variety from plastic laminates to concrete and recycled materials to granite.  A wide variety of storage features are also available.  Some have wire racks, roll out shelves, pull out ironing boards, etc.  If you can dream it in a cabinet, someone has likely already manufactured it.  Cabinetry is big business and can be one of the most fun parts of building a house, especially if you have some expert help in the layout.  See Figures 20-12 and 20-13.

20.6 Cabinet Installation

The most important issue in installing cabinets is accuracy.  If one end of a cabinet wall is not plumb by a small amount, it will be a big amount by the time you get to the other end.  Doors may not close right, drawers may stick, and shelves may fall out.  Everything must be level and plumb.  Floors are often uneven so cabinets may need to be shimmed to bring them to level.  The same is true with walls and corners.  Measurements and cuts must be precise.   Preferences vary for installation.  Some like to start with the wall cabinets and others like to start with the base cabinets.  As the cabinets are hung, it is also crucial for them to be properly and securely anchored into the studs using screws and toggle bolts rather than nails.  I saw a cabinet come crashing down one time.  It was not a pretty sight.

Countertops are usually prefabricated.  Carpenters often take the measurements and have the countertop formed to his specifications.  They must be installed level and even and tight to the wall with precisely fitted mitered corners.  Build-up strips are used to attach the countertop to the base cabinets.  Setting a countertop is a job requiring a high level of skill and precision.  Please study this section and the Procedure Box on page 656 carefully and refer to Figures 20-14 through 20-19.

20.7 Cabinets for Other Rooms

Cabinets are not just for the kitchen and bathroom.  Manufacturers make units for closets and entertainment centers.  They make stock available so that a carpenter can match custom built-ins with other manufactured cabinetry in the home.  Modular cabinet and shelving units can be installed in various combinations depending on space and specific storage needs.  These units enhance the décor of the home and make use of space efficiently, even eliminating the need for some furniture pieces.  See Figure 20-20.

20.8 Building Cabinets

At this juncture, the author of the textbook goes into detail about how to build a custom cabinet.  While it is unlikely that a person would feel confident taking on such a project from a textbook, there is good information in this section to help you understand how cabinets are constructed.   Take time to study it.

A carpenter will take one of two approaches when building a cabinet on the job.  He/she will either cut the pieces and attach each piece to the floor, wall, or other member, or, he/she will assemble the entire unit and then move it into place and attach it.  One advantage of building cabinets on the job is that a larger unit can be built.  Manufactured units have to fit through doors.  See Figure 20-21.

20.8.1 Master Layouts

Before cutting pieces, it is wise to create a master layout on plywood or cardboard.  This is a full size drawing of each part of the cabinet with as much detail as needed to show clearances, pull-outs, special shelving.  As the pieces are cut and assembled, this master layout can be used as a quick reference for exact sizes and locations.  See Figure 20-22.

20.8.2 Basic Framing

Following the assemble-in-place procedure, the floor and wall can be marked to show where the panels will be placed.  Two lines are used with the material going in between the lines.  Be sure the lines are plumb.  

Build the base first.  If the floor is not level, shims will be needed.  Exposed parts will be faced with finish material.  See Figure 20-23.  Attach a level strip along the wall at the top edge.  

Next cut the bottom panels and nail onto the base followed by the partitions which are notched on the back corner to fit over the wall strip.  Next plumb the front edge of the partitions and end panels, and secure with temporary strips nailed along the top.  See Figure 20-24.

Wall units are constructed similarly.  Be sure openings for appliances are the right sizes.  See Figure 20-25.  Wall units may also be installed first.  It is the carpenter’s preference.

20.8.3 Facing

Next, facing strips are applied to the front of the cabinet frame.  They can be installed separately or made into a frame and then attached.  The vertical members are stiles and the horizontal members are rails. Usually stiles are attached first and then the rails.  Then glue and nail.  If using hardwood, drill pilot holes.  Many different kinds of joints can be used.  See Figures 20-26 through 20-28.

20.8.4 Drawer Guides

Drawer guides are devices that keep drawers in place and allow them to slide in and out.  There are three common types:  corner guides, center guides, and side guides.  Figure 20-29 shows all three types.  See also Figure 20-30.  Kickers keep drawers from tilting when the drawer is opened. Special drawer slides are used for large drawers to support weight.  See Figure 20-31.  Drawers must be carefully fit so they open and close easily.  No one likes a sticking drawer that tilts out when it finally opens.

20.8.5 Drawers

There are two types of drawers: flush and lapped.  Flush drawers are even with the face frame and must be carefully fitted.  Lipped drawers have a rabbet along the top and sides to overlap the opening and is much easier to construct.  There are many sizes and designs and several types of joints used in drawer construction, including dovetailed joints in higher-end cabinetry.  See Figures 20-32 and 20-33 and the Procedure Box on page 664-665.

20.8.6 Shelves

Obviously shelves are an important part of cabinetry.  Adjustable shelves allow efficient use of storage space.  Shelving must be constructed of material that will not bend or slide out of the brackets (if they are used) and supported at least every 42”.  The front edge can be overlaid with finish material.  Shelves may also be fit into grooves and glued and drilled rather than using brackets; however, these are not adjustable.  See Figure 20-34.

20.9 Doors

Cabinet doors are not just for hiding the items inside.  They are part of the beauty of fine cabinetry and style of the home.  Both hinged (swinging) or sliding doors may be used, with hinged being the most common.  There are six basic styles of hinged doors: crown raised, cathedral raised, classic raised, arch raised, mitered, and flat.  Which style does your home have?  You may not have ever given much thought to the “name” of your cabinet door style.   See Figure 20-35.


Doors may be made of plywood, preferably with a lumber core or a frame with a panel insert. Better quality cabinets may have doors consisting of a frame covered on both sides with this plywood similar to a hollow core door.  Due to the moisture in kitchens and bathrooms, doors are seldom made of solid stock because of its tendency to warp.  Obviously, with manufactured cabinets, the doors will be part of the assembly.  Carpenters may prefer to build the cabinet and then order prefabricated doors.  This is a good option for areas where sizes may not be standard, as they can be cut to the exact dimensions, with lipped edges or other features already completed.  Doors also are available with a wide variety of glass and metal inserts.

Hinged doors are made in three basic types, depending on how they fit into or over the door opening: flush, overlay, or lipped.  See Figure 20-36. Flush doors fit into the opening and do not project beyond it.  Overlay doors cover the outside of the frame either wholly or partly and the edges are square.  Lipped doors are rabbeted along all edges so that part of the door is inside the opening and a lip extends over the frame on all sides to conceal the opening.

20.9.1 Installing Flush Doors

Figure 20-37 shows a variety of hinges that may be used with flush doors.  The hinge size is determined by it length and width when open.  Select a size appropriate for the size and height of the door.  Large doors, such as a wardrobe or pantry, should have three hinges, while smaller doors just need two.  

The remainder of this section discusses how to hang flush doors with proper clearance, proper gain, adjusting hinges, and setting stops. Be sure to study it. Overlay doors may require hinges specifically designed for the door.  See Figure 20-38.

20.9.2 Cutting and Fitting Lipped Doors

Lipped doors are easier to cut and fit than flush doors because the clearance is covered.  A special offset hinge is needed.  See Figure 20-39.  The rest of this section provides information on installing lipped doors.  Be sure to study it.  

20.9.3 Sliding Doors

Where the swing of a regular door would be awkward or cause interference, a sliding door may be used.  See Figure 20-40.  The doors slide in grooves cut in the top and bottom of the cabinet.  Sliding glass doors are an attractive option in cabinetry.  They are heavy and require special tracks.  There are many variations of sliding track including track and roller systems for sliding closet doors.  See Figure 20-41.

20.10 Counters and Tops

Although it has lost some of its popularity in the last few years, plastic laminate is commonly used for countertops.  It is usually 1/16” thick and highly resistant to heat and stains.  See Figure 40-42.  The laminate is very hard, but until it is bonded to plywood, particleboard, or waterboard, it breaks easily.  The base material must be smooth and stable.  Hardwood plywood ¾” thick is a good base.  Some plywoods, especially fir, have coarse graining that can show through.  Particleboard is often used because of it lower cost.  When the base is free to move and is not supported, the laminate may warp.  Thinner, undecorated, and cheaper laminate may be used as a backing sheet.  Areas over 4 sq. ft. that are unsupported should have a backing sheet.

20.10.1 Working with Laminates

Many carpenters order the countertops already made to specifications.  Because of the time it takes to make them on site, it is often cheaper to get them prefabricated.  This section gives basic instructions for laminating a countertop.  Figure 20-43 illustrates sawing.  Great care must be taken so the laminate does not chip or get damaged on the decorative side.  It is very easy to break a large sheet.  Contact cement is applied because it does not need sustained pressure to bond.  See Figure 20-44.  A brush, roller, or spreader may be used and a single coat is often sufficient unless it is a vertical application.  Stir the adhesive and follow manufacturer’s directions. All of the surface should be glossy and a piece of paper pressed against the coated surface should not stick as a sign it is ready to be bonded (usually at least 15 minutes).  Once the cement is ready, it must be bonded within an hour.  If too much time has passed another thin coat can be applied to reactivate the contact cement.  Cleanup will require a special solvent.  Use great care because some contact cements are flammable and some produce harmful vapors.  

20.10.2 Adhering Laminates

When the adhesive is ready, bring the two pieces together exactly in alignment.  They cannot be shifted once contact is made.  A slip sheet may be used to align a corner and edge and then peeled out on large areas (much like using contact paper).  Momentary pressure is needed to secure the bond and release any trapped air.  Use a small roller.  Longer ones do not create enough pressure per square inch.  In corners and areas where it is hard to get a roller, use a block and a small rubber mallet.  Trimming and smoothing the edges is a critical procedure.  A plane, file, or router may be used to bevel the edges.  A saber saw works well for making cutouts for sinks or other openings.  See Figures 20-45 and 20-46.  Chipping is a real danger, as is scratching the surface.  The final smoothing and slight rounding of the bevel can do done with 400 wet or dry abrasive paper.  Again use great care.  Laminate that has been damaged is nearly impossible to repair.

It used to be that the selection of countertop material was limited.  Now, however, countertops are at the forefront of kitchen design and many new types have been developed.  Some are more green than others.  Prices vary widely.  


Green Box 2 -- Overview of newer countertop materials: 
	Material
	Pros
	Cons

	Concrete
Simple mixture of cement, aggregate (often sand), and water. Highly durable
	* easy to clean 
* no offgassing 
* recyclable 
	* high transport cost 
* stains unless sealed
* dust during installation 

	Laminate
Green laminates are made from recycled plastic, nontoxic glues, and formaldehyde-free base materials
	* easy to clean
* stain-resistant
	* low durability
* particleboard base may offgas formaldehyde 
* not recyclable 

	Stainless Steel
Easy to clean, durable with high recycled content.
	* fastened without glue 
* recyclable 
	* scratches easily 

	Paper Composite (Solid Surfacing) 
Made from recycled paper and a low VOC resin binder.
	* easy to clean
* impact and heat resistant
* renewable resource
	* can be scratched
* lighter colors may show stains
* colors may fade

	Recycled Plastic (Solid Surfacing)
Durable material from recycled plastics 
	* easy to clean


	* scratches can be sanded 
* may flex over time

	Stone
Natural resource and durable material, though not renewable but may be salvaged. Granite and slate are domestically quarried. 
	* easy to clean
* no offgas
* recyclable as slabs
	* mining impacts land and water quality
* heavy weight means high energy for transport
* weight needs support
* granite stains unless sealed

	Terrazzo
Aggregate of glass or stone chips (sometimes recycled) and low VOC binders.
	* highly durable
* easy to clean
* resists stains and burns
	* because of its heavy weight, high energy for transport 

	Ceramic & Porcelain Tiles
Made from clay, a natural but finite resource. Durable, low maintenance.
	* low/no VOC emissions
* resistant to stains and burning but needs grout  maintenance 
	* high energy to fire tiles and transport
* clay mining impacts land and water quality
* grout may stain or trap dirt if not sealed

	Glass Tiles
Durable material, often with recycled content. Better as a backsplash than countertop due to stains & trapped dirt
	* low/no VOC emissions
* resistant to stains and burning
	* high energy to fire tiles and transport


	Wood (Butcher Block) 
Natural, durable material. Use only salvage, reclaimed or from certified sustained forest


Adapted from an old version of greenhomeguide.com
	* low transport cost if harvested locally
* sanding renews surface
* can be made glue-free 
* recyclable
	* naturally occurring formaldehyde
* requires regular cleaning and sealing 
* burns and scratches




20.11 Cabinet Hardware

After everything is completed including finishing, hardware is installed—knobs, drawer pulls, etc.  Be careful to select a style that enhances but does not take away from the attractiveness of the new cabinets.  See Figure 20-47.  Some hardware such as hinges will need to be prefitted before finish is applied.  Drill holes with sharp bits or a drilling jig.  Pulls are usually installed just above the centerline of the drawer front.  Be sure they are horizontally centered and level.  Door pulls work well if installed on the bottom third of the wall cabinets and the top third of base cabinets.  Hinged doors usually have some sort of a catch to keep them closed.  See Figure 20-48.  Locate the catch near the door pull.  Bumpers may be put on corners to quiet the closing action.  Be sure to follow package directions.  Templates are often included.  

20.12 Other Built-In Units

Mainly this chapter has focused on kitchen type cabinets.  The same procedures basically apply to other built-in units as well.  They can be used for closets, room dividers, entertainment centers, books, and storage of all types.  Not only do they increase storage but they also help to make efficient organization possible, are attractive and can be designed to match other cabinetry throughout the home.  Rooms and corners are seldom perfectly square and floors often have unlevel spots, so be sure that everything is plumb and level.  A little off here will be a lot off as the work progresses.   Misalignment also makes doors and drawers ill-fit and annoying.  Cabinet work is a test of patience and skill but when well-done certainly adds to the character of the home.

Math Box

Carpenters do math—a lot of math.  Often the need is to find the middle of a dimension (divide fractional amounts by 2).  To divide a fraction by 2 multiply the denominator (bottom number) by 2.
Example:
1/2 divided by 2 =  __1__  = 1/4
                                    2 x 2

A mixed number (number containing both a whole number and a fraction) can be divided by 2 using three steps.  First, divide the whole number by 2.  The answer will always be either a whole number or a whole number and one-half.  Next divide the fraction by 2 using the method in the previous example.  Finally, add the two parts together.  You may need to find a common denominator before adding, however.  Example:
8 ½ divided by 2 
8 divided by 2 = 4
½ divided by 2 = ¼
4 + ¼ = 4 ¼ 


On the Job

Cabinetmaking is a highly skilled art requiring design ability; knowledge of wood species and their suitability of cabinets; mastery in layout, cutting, and joining techniques; ability of use all types of power and hand tools; familiarity with surface preparation methods and materials; and application techniques.  Most residential homes are built using cabinets produced in a millwork plant.  Hiring a cabinetmaker to do that job takes a long time and is expensive.  Most true cabinetmakers work self-employed as craftsmen creating their own designs or work for high-end contractors.  They may build furniture as well as cabinetry.  They are artisans.  What about you?  Do you have the “gift” to be a cabinetmaker?  Do you think cabinetmakers are born or is it a learned trade?  Personally, I think a person must be truly gifted to be a fine cabinetmaker.  I have seen custom cabinetry and furniture that is incredible.  

Chapter Summary and Assignments

Read the chapter summary on page 674. 

Please complete the Test Your Knowledge questions on page 674 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 20

1. Horizontal members of a face frame are called rails.
a. True
b. False
2. A kicker is placed along the bottom of a base cabinet to provide clearance for a person’s toes.
a. True
b. False
3. Plywood should not be used for drawer sides and backs.
a. True
b. False
4. When using a table saw to cut plastic laminate, the decorative side should face upward.
a. True
b. False
5. Base kitchen cabinets are usually ______ high.
a. 30”
b. 33”
c. 36”
d. 39”
6. The vertical members of a face frame are called________.
a. Rails
b. Stiles
c. Facing strips
d. None of the above
7. Standard ¾” shelving should be supported every ______ or closer.
a. 42”
b. 48”
c. 54”
d. 60”
8. When specifying the size of the opening of a cabinet door, always list the _____ first.
a. Thickness
b. Width
c. Height
d. None of the above
9. A(n) _______ cabinet door is rabbeted along all edges so that part of the door is inside the door frame.
a. Flush
b. Overlay
c. Lipped
d. All of the above
10. Which of the following is not satisfactory as a base for plastic laminates?
a. Particleboard
b. Hardboard
c. Fir plywood
d. Waterboard
11. Which of the following can be used to apply contact cement to a base material?
a. Brush
b. Roller
c. Spreader
d. All of the above
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