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CARPENTERS TRAINING COMMITTEE
FOR NORTHERN CALIFORNIA

SEXUAL HARASSMENT & APPRENTICE CONDUCT

Sexual harassment in any form or degree by an employee or apprentice against
another individual, regardless of their relationship or respective status, is strictly
against the policy of the Carpenters Training Committee for Northern California
and will not be tolerated. Any such action or activity shall be reported immediately
to the person in charge of the training facility. The matter will be promptly
investigated and appropriate action will be taken. Copies of all complaints and

actions are to be forwarded to the Assistant Director of Field Operations.

Apprentices shall not use lewd and vulgar language while they are on the premises
of the Carpenter’s Training Center. Any such action shall be reported immediately
to the person in charge of the training facility. The matter will be promptly

investigated and appropriate action will be taken.

Any person violating the above policies shall be subject to disciplinary action,
which may include suspension or expulsion from the training center and/or

cancellation from the program.
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MODULAR APPRENTICE TOOL LIST

Minimum tools required for a Modular Installer should include:

Hard Hat

Safety Glasses

Work Boots

Safety Vest

25' Tape Measure

Carpenter Bags or Cloth Apron
Tool box or Bag

Dead Blow/Rubber Mallet

© © N o o ~ w »poRE

Wonder Bar

=
o

. Socket Set- Up to 3/4" Sockets
. Adjustable Wrench

e
NP

Set of Straight and Phillips Screwdrivers

-
w

Set of Wrenches

-
B

Bits---P1, P2 ,P3 Straight Slot and Phillips Head Bits

[EY
ol

. Robertson Square Bit

-
o

Magnetic Bit Holder

-
~

Hex Drive Magnetic Bits—1/4", 5/16", 3/8" and 1/2"

-
o

Utility Knife

-
©w

Electric Meter Tester

N
©

Hack Saw

N
[y

. 9" Torpedo Level (Magnetic Preferred)
. Chalk box and chalk

N
N
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MODULAR INSTALLER GRADING AND EVALUATION

Grading

A uniform weighing system will be used as follows:

1. Class Participation and Attitude ..., 10%
2. All Tests Except Final Exam ..., 30%
3. HaNdS ON LeSSONS. ... euuuunintiteiiteeeeeee e 30%
4, Final EXam ..o 30%

Assignment Of Grades Will Be As Follows:

A 92 -100% D 68— 72%
B 82-91% F Less than 68%
C. 73-81%

Criteria for Evaluation

1. Completion of assignments
2. Accuracy
3. Participation

4. Following instructions
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COURSE OBJECTIVES

At the completion of this course, the apprentice will be able to complete the mathematical
calculations needed in the modular industry. The apprentice will also be able to identify the
modular components for a variety of the most common systems furniture products. In addition,
the student will exhibit the proper methods for the unloading, staging and stripping of the
product. The student will also be knowledgeable in the proper way to flag traffic.

SPECIFIC OBJECTIVES

Upon the completion of this unit, the student will be able to:
Accurately read a tape measure.

Convert inches and fractions of an inch into decimals.

Convert feet and decimals into feet, inches and fractions.
Understand the proper sequence of a typical modular installation.
Accurately read and interpret a manufacturer's catalog.

Add and subtract fractions and mixed numbers.

Identify the most frequently used pieces of moving equipment.

© N o a A~ w N -

. Correctly calculate the hypotenuse of a right triangle and the diagonal of a rectangle or
square.

9. Use the Pythagorean Theorem to layout and check a project for square.
10. Demonstrate the proper way to flag traffic.

11. Properly unload product from storage and stage in designated areas.
12. Understand and use metric measurements.

13. Properly reload and return product to storage.
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Date Instructor Name

PRE-TEST
1202 INTRODUCTION TO OFFICE MODULAR SYSTEMS INSTALLATION

Instructions: Circle the correct answer, T for True and F for false

6 inches is the same as .5 feet.

Most of the world uses the metric system of measurement.
Staging is taking the modular product to the correct location.
The process of modular installation begins with the salesperson.
When flagging traffic, stand in the middle of the road.

Dollies are used primarily to carry glass.

3/8" is the same as .375"

Squaring up a layout means that the corners are true 90° angles.

© © N o g B w »poRE

Furniture pads are used to kneel on.

53/4" +3/8" =6 1/4"

-
=

A door dolly is used to move doors.

-
o

Checking for existing damages to a building is part of prep work.

-
w

"Double handling™ means using both hands to do the staging.

-
B

Flaggers do not need to wear hard hats.

-
o1

All deliveries need to be checked on the bingo list.

-
S

8.25'is the same as 8'- 3"

-
~

When loading carts, keep the labels hidden.

-
o

The manufacturer's catalogs give the specifications for each product.

[EY
©

Trucks are unloaded with the use of a ramp.

H

o
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You can use the numbers 3-4-5 to square up a cluster.






Chapter 1 Measuring

THIS CHAPTER IS PLANNED TO PROVIDE ANSWERS TO THE FOLLOWING QUESTIONS:

e Why is accuracy important?

*  What tools are needed to transform a drawing into a building?

e One (1) inch is what fraction of a foot?

¢ What fractions are inches usually divided into?

INTRODUCTION

What is the most common tool used by a
carpenter?

When asked this question, most people would
probably answer a saw or a hammer. However,
to cut a piece of wood or nail a stud to a plate,
the carpenter must first use a tape measure and
pencil to layout and mark the correct lengths.
To avoid costly errors, a carpenter must be able
to accurately manipulate the numbers read off a
measuring tape or a framing square. This
manipulation of numbers is called mathematics
and should be viewed as a tool that is just as
important for a carpenter to master as, say, the
proper use of a hammer or saw.

When carpenters start out as apprentices, they
are usually told by a journeyman or foreman
step-by-step exactly where to work and what to
do. As they progress, apprentices are expected
to complete tasks with fewer instructions and
less supervision. Ideally, once he or she
becomes a journeyman, a foreman should be
able to hand a section of a plan or working
drawing to the carpenter and expect that
carpenter to accurately layout and build that
portion of the building with a minimum of
instruction. In order to do this, the carpenter
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must be able to visualize the structure from the
drawing and accurately transfer the numbers
from the paper to the real world. The goal of
this course is to improve your ability to use the
tools of mathematics and visualization.

LINEAL MEASUREMENT

In order to put up quality buildings, a carpenter
must be thoroughly familiar with our system of
measurement. Our country is one of only three
remaining in the world that uses the English or
standard system of measurement, as opposed to
the metric system. The basic unit of lineal
measurement in our system is the foot. It is
divided into 12 even pieces called inches,
therefore 1 inch is equal to 1/12 of a foot, see
Fig. 1-1 on page 2.

Although we could divide inches by any
number, for general carpentry and in this
course, the smallest unit of measure that is
usually used is 1/16 of an inch. In fine
cabinetry, however, it is not uncommon to have
measurements to the nearest 32nd or 64th of an
inch. Therefore, in our shop measurement
exercises, the only fractions that we will use
are: halves (1/2), quarters (1/4), eighths (1/8), or
sixteenths (1/1¢).



Measuring Chapter 1

0 ’ 1!! 2!! 3” 4" 5" 6" 7!’ 8!! 9” 10" 1 1” 1 ,

Fig. 1-1 Division of a Foot
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Chapter 1 Measuring

INSTRUCTIONS FOR EXERCISE:

o

gl
Write the measurement for each line in inches and fractions to the nearest
16™ of an inch.

EXERCISE

1. Line C-E=

2. Line F-G=

3. Line O-P=

4. Line S-V=

5. Line D-E=

6. Line L-M=

7. Line T-W=

8. Line GG-HH=

9. Line NN-OO=

10. Line PP-RR=

11. Line U-V=

12. Line G-H=

13. Line P-Q=

14. Line GG-LL=

15. Line AA-BB =

16. Line RR-NN=
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Measuring Chapter 1

17. Line KK-GG=

18. Line I-H=

19. Line M-K=
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Chapter 2 Conversions

THIS CHAPTER IS PLANNED TO PROVIDE ANSWERS TO THE FOLLOWING QUESTIONS:

e How are fractions converted to decimals?
¢ How are inches converted to decimals?
¢ How are decimals converted to fractions of an inch?

* How are decimal parts of a foot converted to inches and fractions of an inch

INTRODUCTION

As we have seen when measuring, our system of measurement is based on 12, which is different
from the metric system. The metric system uses 10 as its base, which is easier to use than our
system. Engineers and other designers often use a decimal system where measurements are given
in feet, tenths and hundredths of a foot. Often carpenters are given blueprint elevations in feet and
decimals and it is then necessary to convert these elevations to feet and inches.

1202 - Infro to Systems Installation 5



Conversions Chapter 2

FRACTION OF AN INCH TO DECIMAL PART OF AN INCH
To convert a fraction to decimals, divide (+) the upper number by the lower number.

Examples
To convert 1/8” take 1 + 8 =.125"

To convert /14" take 5 +16 = .3125"

PRACTICE

Convert each fraction to decimal part of an inch.

1 Yy =

2. =

3. 13/16":

4. Tig"=

5. 1/16" =

6. 3y =

7. S =

8. 9/16" =

9. g =

10. 5/32" =

6 1202 - Infro to Systems Installation



Chapter 2 Conversions

INCHES TO DECIMAL PARTS OF A FOOT

To convert inches into decimal parts of a foot, divide (+) the inches by 12.

Examples

1. Convert 6" 6" +12=0.5

2. Convert 10" 10" +12=0. 8333’
PRACTICE

Convert each inch to decimal part of a foot.

1. 3"=

2. 8=

3. 11"=

4. 4=

5. 1"=

6. 12" =

7. 9" =

8. 2"=

9. 7"=

10.5" =

1202 - Intro to Systems Installation 7



Conversions Chapter 2

INCHES AND FRACTIONS OF AN INCH TO DECIMAL PART OF A FOOT

Example 1

417,

Begin by converting the fraction.
1+2=0.5"

Next, add the whole inches.

+4" =4.5"

Finally divide (+) this number by 12.
4.5+12=0.375

417, m= 375"
Example 2
63/,"
3+4=0.75"
+6

6.75"

6.75" = 12 = 0.5625'
63/,"=0.5625'

PRACTICE
Convert inches and fractions into decimal parts of a foot.

1. 31, =

2. 7=

3. 103" =

4. 9=

5. 3 5/16” =

6. 135" =
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Chapter 2 Conversions

INCHES AND FRACTIONS OF AN INCH TO DECIMAL PART OF A FOOT

7. 8 7/16” =

8. 4l =

9. 23" =

10.5 7/g" =

1202 - Intro to Systems Installation 9



Conversions Chapter 2

FEET, INCHES AND FRACTIONS TO FEET AND DECIMAL PARTS OF A FOOT

Feet remain the basic unit and they do not need to be converted. When doing the problem, put the
feet aside and add in the feet at the end.

Example 1

757"

7+8=0.875"

+5"

5.875"

5.875" <12 =0.4895'

0.4895" + 7' = 7.4895’

7' -5 71" =7.4895'

Example 2

89 1/,"

1 +4=0.25"

+9"

9.25"

9.25" +12=0.770
0.770" + 8" =8.770'

PRACTICE
Convert to feet and decimal parts of a foot.

1. 5 -73"=

2. 13'-10 1" =

3. 22'-3 1=

4. 17 - 11 My =

5. 1'-5 7/16" =
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Chapter 2 Conversions

FEET, INCHES AND FRACTIONS TO FEET AND DECIMAL PARTS OF A FOOT

6. 121'-43/,"=

7. 52/-0°/g" =

8. 9'-61/,"=

1202 - Intro to Systems Installation 11



Conversions Chapter 2

DECIMAL PART OF AN INCH TO FRACTION OF AN INCH

The tape measure has feet, inches and fractions on it, so if the given dimension is in decimals, it is
necessary to convert the decimals to inches and fractions.

To convert decimal parts of an inch to fractions, multiply (x) the decimal times 16. This will give
the number of 16ths. We use 16ths because that is the smallest measurement that is used on the
jobsite.

Example 1

375"

375"x16=6

6 16 reduces to 3/8"

.375H — 3/8"

Example 2

792"

792" x 16 =12.672

(Is 12.6 closer to 12 or 13?)

Round up if the decimal is .5 or greater.
12.672 rounds up to 13

792" = 13/16"

PRACTICE
Convert to fractions of an inch.

1. 0.875" =
2. 03125" =
3. 0.79" =
4. 0.255" =
5. 0.966" =
6. 0.625" =
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Chapter 2 Conversions

DECIMAL PART OF A FOOT TO INCHES AND FRACTIONS

To convert decimal part of a foot to inches, multiply (x) by 12. If there is a decimal left over,
multiply (x) by 16.

Example

125’

A25'x 12=1.5"

S"x16=8 8/16 reduces to 1/2

125 =11,

If there are feet in the question, simply do the decimal conversion part of the problem and then add

in the feet.
7.125 =7 -111,"

PRACTICE
Convert to inches and, if needed, fractions of an inch.

1. 46" =

2. .75 =

3. 574" =

4. 88 =

5. 990" =

6. 157" =

7. 33.12"'=

8. 11.65 =

9. 168" =

10.9.53" =
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Chapter 3 Sequence of the Job

A successful modular installation job is the result of careful planning, logical work procedures
and teamwork by the workers and additionally, teamwork by the different trades. The
importance of each step of the process cannot be underestimated. For example, if the access to
the elevator is not discussed before the product arrives, unnecessary hours may be spent just
waiting to move the product. We will discuss the installation process from the planning phase
through the completion of the job.

As a modular installer apprentice, your focus is on the immediate task at hand, such as unloading
a truck or staging the product. Little thought is given to questions such as, why and how the
product was chosen, who figured out the parts needed, or how the interior spaces will look and
function. The product does not just magically appear, many steps have been taken to say that
this piece of furniture goes in that specific place. This would include the aesthetics and the
functionality of the workspace or office. We will cover the steps involved from the inception to
the installation.

The process begins with the client (the owner or company) discussing with an architect about
what they want in their building. The architect then takes those ideas and designs the building to
reflect the wishes of the client. If modular furniture is a part of the plan, the architect will work
with a modular furniture dealer. The dealers usually specialize in certain product lines, such as
Steelcase or Haworth. The salesperson for the dealer then walks the clients and architects
through the different options available, such as cubicles, offices, benching, colors, seating, work
surfaces etc.

Once the product is identified, the next step is for a designer to draw the blueprints of the project,
spelling out the specific details of what is to be installed and where it is to be installed.

— |
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Chapter 3 1202- Intro to Systems Installation

The designer also makes a list all of the parts and pieces, such as, 34 Answer frames at 42 x 66,
204 grey tiles etc. This is the list that is used to pull all the parts together and ship them to the

jobsite.
MG ey Delivery Ticket
Two Shaw Alley
SINCE 1905 San Francisco, CA 84105 Date: 06/04/15
: PO#
West o B0t Proposal : 2359
Wi, mgwest.com Project#: 31138
BILLTO INSTALL AT
PHONE:
CUSTOMER PO# MG WEST CONTACTS
Cust Services:
#  ORDER QTY PRODUCT DESCRIPTION

PR ———

Sanford Heisler Kimpe! Workstations
(6-Pack) Knoll Dividends
workstations wilh frosled glass
add-ups.

1 4 D1R4224N Worksurface, Rectangular, 42Wx24D,

no grommet

(CORE)  Core Laminates

118 LAM: Bright White

(CORE)  Core Edgebands

18 EDGE: Bright White
Tagis): 4224 KDH
Migr: KDH
VENDOR: 1215 Knoll, Inc.
P/O NUMBER: 311-38-311173

2 2 DIR6624N Worksurface, Rectangular, 661x24D,

no grommet

(CORE)  Core Laminates

18 LAM: Bright White

(CORE)  Core Edgebands

18 EDGE: Bright White
Tags): KDH
Mfgr: KDH
VENDOR: 1215 Knoll. Inc.
PiO NUMBER: 311-38-311173

3 6 DIRT230N Worksurface. Rectangular, 72Wx30D,
no grommet
(CORE)  Core Laminates
18 LAM: Bright White
(CORE)  Core Edgebands
18 EDGE: Bright White
CONTINUED

INITIAL

Sometimes, at this point, there is another person that spec-checks the list to make sure that there
is consistency between what is shown on the plan and what is ordered. For example, are there
enough cantilever brackets for the work surfaces that are on the plans?

Before materials are ordered, bids are received from installation companies for the installation of
what is specified. This is a competitive process and there may be revisions to the design because
the bids might show that it will be over the budget of the owner.

16 1202- Intro to Systems Installation



1202- Infro to Systems Installation Chapter 3

replace with

CONSTRUCTION BID FORM LOGO
OWNER INFORMATION CONTRACTOR INFORMATION
Name Michael Tucker Company Fabrikam, Inc
Address 123 Main St Name John Kane
City, State ZIP Greenville, CO 12345 Address 321 South St
Phone (888) 555-0111 City, State ZIP Greenville, CO 12345
Email michael@proseware.com Phone (888) 555-0123
Email john@fabrikam.com
Project name Stairway to business Completion date 7/14/2013
SCOPEOFWORK

Project scope of work goes here. Type in all of the specifications you would like. This is going to be a mock project of
building a large set of stairs. We will use only 2x4 and 2x8 lumber, as well as joist brackets. to construct the frame. Stairs
will be cut from the 2x4 material. No less than 2" screws will be used. Any nails will be no less than 10 penny. Design
weight shall hold a minimum of 500 pounds per step. Steps will be level with that of the house. A running board will be
fastened to the house. Contractor will take care of clean up

Once the installation company is awarded the job, a project manager from the dealer will then
work with the installers on such things as scheduling deliveries or resolving conflicts about
layout or any other issues relating to the product. The project manager also acts as a mediator
between the general contractor, the client, the manufacturer and the installation team. The
installation company is usually represented on the job by the lead man or foreman. The
installation company's task is make sure the correct product is installed correctly in the correct
location. The installation company is responsible for any faults during any part of the
installation. The dealer guarantees the product (some have 5 year warranties) and is liable for any
defects or missing parts.

As an apprentice, you may not be involved in any part of the above steps except the actual
installation, but as you gain knowledge and experience you may have contact with the project
manager or the designer or the salesperson, so you should have a basic knowledge of how the
overall process works.

Prep

Prep is the process of pre-planning the logistics of the installation so that it can go as smoothly as
possible. Prep begins with the lead person studying the plans for the specific job. This will
include separate plans for the panels, the electrical and the components. Often, the products will
be highlighted or color coded to organize the products. The plans are drawn by designers and the
manufacturers and they generate the product list that is used to install the product.

1202- Intro to Systems Installation 17



Chapter 3 1202- Intro to Systems Installation

The lead person should meet with the project manager and walk the site to establish how the job
will be done. Some considerations are:

What is the time line for the installation?

Are there any existing damages to the building? (Hallways, door frames, drywall etc.)? If

so, document the damage and note on the plan. Nowadays, a photo is generally taken of

the damage and emailed to project manager and the contractor.

Where will the unloading of the trucks take place?

+«* When can the truck be unloaded? For example, in San Francisco and other dense urban
areas, unloading may need to be done after normal working hours.

¢+ Are there phases to the installation? For example, does the contactor want the offices
installed before the cubicles or vice versa? Or, should installation begin in the North and
proceed to the South? If there are no preferences of the employer, usually it is easier to
begin from the point furthest from the access and work your way out of the building if
possible.

¢+ The path of travel, how to get the product to its proper location. One major
consideration is if there is an elevator. If there is, some questions include: What size is
the elevator (will all of the product fit)? Does the elevator need to be protected? How
available will the elevator be? Can the elevator be put on independent? (held open on a
given floor until unloading is done)

¢ If something will not fit in the elevator, how are you going to get the product up the
stairs?

¢ What to do with the trash and recycling.

What is the availability of the electrical work and the data hookup?

X/ X/
L XA X4

X/
L X4

*0

*0

X3

*¢

At the time of the pre-job walk through, if possible, floor layout of the installation should take
place.

Based on the plans and the site walk-through, an equipment list should be made for the job. This

would include what number of carts, dollies, ramps, cutting tools, and the amount of site
protection items such as corner protectors and masonite sheets needed.

Receiving Day

The truck schedule is decided ahead of time, so manpower needs be to allocated to be there and
able to unload the truck as soon as possible. If the truck does not arrive on time, the delay should
be documented on the bill of lading. The bill of lading comes with the load and is the "sign off"
sheet that the driver carries.

Included in the documentation should be the crew size and the amount of down time. For
example, if the truck was 4 hours late and the crew of 6 workers were idle.

18 1202- Intro to Systems Installation



1202- Infro to Systems Installation Chapter 3

Generally, the installation company will send a bob-tail truck (24 foot long with a lift gate) that
will include the site protection materials and the equipment such as ramps, carts and dollies that
are needed to offload the truck. Some of the crew begins working on the site protection so that
when the truck is unloaded, the staging can begin immediately.

Sometimes the truck can access the building site easily and can get quite close to the access door.
However, in many circumstances, getting the truck in position for unloading may require much
maneuvering. This might involve one or more flaggers to help guide the driver and stop traffic if
necessary.

Once the truck is in place, the walkboard (ramp) is put into position. Hopefully the truck is
loaded logically and the load has not shifted. The next step is to check the packing list known as
the bingo list or the circle sheet. These sheets include every box and piece in that truck that has
to be accounted for. The pieces are identified with a label that has a number on it. Check each
piece off the list as it is located and look it over for any damage. You need to open any crushed
cartons and determine what, if any, damage has occurred. Any damage discovered should be
noted on the bill of lading. The checkoff of the items in the truck is important, if you were to
check a piece off as being there and, in reality, it is not there, the installation company will be
liable.

A fully loaded 53 foot trailer can take 8 workers two to four hours to unload, depending on the
size of the job and the number of parts. Teamwork is essential. Some of the workers are
stationed inside the truck where they load the pieces on to the dollies or carts.

Some considerations when loading the carts or dollies are:

>

X/
*

Try and put like parts together (frames and connectors, same size boxes, electrical, tiles)
Try and have the labels visible

Make sure that the load will fit through the elevator and doorways

Be conscious of the height and weight of the load. If a load is too heavy it might require
two workers to push it and a day of that will wear out any crew.

L)

K/ X/
L X X

e

%

A worker is usually is assigned to check off the bingo list. Once the load is on the ground, other
workers push the loaded carts to the main access or elevator. There, the stager takes over and
moves the load to the proper floor and room.

The person doing the staging needs to stage rooms in a logical order. By this we mean that you
must be aware of the steps that are followed to assemble the product. For example, the tiles
(skins) will go on last, so they should be stored against the walls to be handled later. The point is
that you do not want to "double handle" pieces, this is time consuming and physically tiring. The
stager is worried about putting the product in the right place, so an apprentice will generally do
the uncarting, otherwise known as stripping. This task, while seeming to be minor, can be
important for a number of reasons. When stripping the boxes, you must be aware that there may
be hardware taped or attached to the boxes and they often can be overlooked.
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Chapter 3 1202- Intro to Systems Installation

The hardware for modular products is specific to that product line or manufacturer and cannot be
easily replaced. Another important consideration in the stripping process is to be careful not to
cut too deep into the packaging or box so that you are not cutting into the product. This costs the
company money and an apprentice might lose their job if they cut into a painted surface, fabric
or any other finished surface. The amount of trash can be overwhelming, so breaking down the
boxes and packaging to use up the least space is desirable. Oftentimes, chair boxes on a dolly
serve as a trash container. Trash should be separated into like types; styrofoam and plastic
together, cardboard separate. Cardboard is flattened and put onto a cart to be recycled. Again,
the carts must be loaded so that they can fit through doors and into the elevator. The removal of
trash should be done as soon as possible to avoid cluttering the work site. The trash is
flammable and thus a fire hazard, so safety officers will want it out of the building as soon as
possible. A truck must be scheduled to reload with the trash, oftentimes taking the carts and
dollies with them. After the product is delivered, unloaded and staged, assembly can begin.
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Chapter 4 Fractions and Mixed Numbers

In our system of measurement, feet is the largest unit on our tape measure. As we know, feet can
be broken into small units known as inches. Inches can be further broken into units known as
fractions. In the field, it is often necessary add or subtract measurements that could include feet,
inches and fractions. This lesson will cover how to add and subtract fractions and also how to
add and subtract mixed numbers which are simply whole inches with fractions.

Fractions

As stated above, fractions are portions of a whole inch. A fraction represents how many parts of
a whole you have, for instance, 3/4 means you have 3 parts of a possible 4. In construction, we
only deal with 1/2s, 1/4s, 1/8s and 1/16s. Many of the fractions can be expressed in more than
one way, for example, 4/8 can also be 1/2. Below is one inch separated into increments.

1 inch

IR | |
| | | |

1/16" | 3/16"! 5/16"' 7/16" | 9/16" | 11/16"' 13/16"' 15/16"
v v v v Y v v

2/16" 4/16" 6/16"  8/16" 10/16" 12/16" 14/16"

| [ I I | |
| l | | | |

T S A

1/8" 2/8" 3/8" 4/8" 5/8" 6/8" 7/8"

l | I
l | |

v v v

14" 2/4" 3/4"
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As seen, 1/2" has three other names that are equal to 1/2": 8/16", 4/8" and 2/4". Fractions

should be expressed in their lowest terms, that is, where they cannot be reduced any more.

Reducing fractions is done by dividing the top number (numerator) and the bottom number
(denominator) by a number that divides evenly into both.

For example: 8/16" can be reduced by dividing both numbers by 8
8+8=1
16 +8=2 therefore, 8/16" reduces to 1/2"

Example 2 6/8" can be reduced by dividing both numbers by 2
6+2=3
8+2=4 therefore, 6/8" reduces to 3/4"

Some fractions cannot be further reduced such as 5/8". There is no number that will divide into
both the top and bottom equally, so 5/8" is fully reduced.

The numbers circled below have been fully reduced.

1inch
L!LIL!L L!LlL!L
116" )!(3/16")!(5/16")|(7/16" )| (9r16") ! (11/16" | (13/16Y | (15/16"
NGNS N
16" 1 " 14/16
|
|

Any of the fractions with an odd number on the top (1,3,5,7,9,11,13 or 15) cannot be reduced.
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Adding and Subtracting Fractions

When adding or subtracting fractions, the bottom numbers must be the same, whether it is 16ths,
8ths or 4ths. When adding fractions where the bottom numbers are the same, simply add the top
numbers together.

For example: 3/16" + 5/16" = 8/16" which reduces to 1/2"

Example 2 1/8" + 5/8" = 6/8" which reduces to 3/4"

When the bottom numbers are different, you must first make the bottom numbers the same.
For example: 3/8" + 1/4" =? We cannot make 3/8" into 4ths, so we must make

1/4" into 8ths. 1/4" is the same as 2/8" so now we add 3/8" + 2/8" = 5/8"

Practice:
1/4 3/16 5/8
+1/2 +1/8 + 5/16

Subtracting fractions work the same way, get the bottom numbers the same and then subtract the
upper numbers.

Practice:
3/8 15/16 1/2
- 14 -5/8 - 3/16

When adding fractions where the answer has a top number that is larger than the bottom number,
this is what is known as an improper fraction. 19/16" is an improper fraction as is 7/4". 16/16"
is 1" and there is 3/16" remaining, so 19/16" correctly reads as 1 3/16". 4/4™ is 1" and there is
3/4" remaining, so 7/4" correctly reads as 1 3/4".
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Mixed Numbers

Mixed numbers are simply when there is whole inches and a fraction, like 2 11/16". When
adding and subtracting mixed numbers, always begin with the fractions.

31/2" 1/2 = 4/8"
+47/8" +7/8"
711/8" 11/8 (1 3/8™) 1" is carried to the inches and the 3/8 remains

|

8 3/8"

Practice: 7 1/4" 6 7/16"
+15/8" + 2 3/4"

When subtracting mixed numbers, it is sometimes necessary to borrow an inch from the inch
column,

For example: 11 1/8" sy 10 9/8"
- 33/4" =—— 36/8"
7 3/8"

When adding mixed numbers, it is sometimes necessary to carry over any amount of fractions
that is over 1 inch.

For example: 51/2" =—— 5 8/16"

+415/16" =——— 4 15/16"

9 23/16"
10 7/16"
Practice: 8 7/8" 4 3/16"
+13/4" -15/8"
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When the inches add up to 12 or more, then they are carried over to the next column as feet.
For example: 91/4" 91/4"

+ 8 1/2 =——+ §2/4"

17 3/4" = 1'-5 3/4"

When subtracting mixed numbers with feet included, you may need to borrow one foot from the
foot column in order to have enough inches.

For example: 3-15/16" s 3-15/16" =m————— 2'-135/16"
- 1-7 14" —— - ]'- 7 4]16" =— - 1'- 7 4/16"
1- 6 1/16"

Problems:

1. Two panels you are installing measure 3'- 8 3/4" each. What is the total of the two?

2. The laser is set up at an elevation of 5'- 7 5/8". The desk top is set at 3'- 2 7/8" from the
benchmark. What is the measurement from the laser to the desk top?

3'-9 7/8" 4'-6"
17
31/2"

3. In the above drawing, what is the total measurement of the panels and the connector?

1202- Intro to Systems Installation
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Chapter 5 Moving Equipment

On the day the product is received, the unloading and staging take place. This is done with
moving equipment that make the physical effort of unloading and moving easier. Much of this
equipment is also used in other phases of the work such as dismantling and recycling. Shown
below is some of the equipment.

1. Four wheel dollies--- These are the workhorses of moving
equipment. Generally measuring 19" x 32" x 8", they have four
turning casters. The center of the dolly is usually open; this
makes it lighter, easier to pick up and it allows them to be
chained up when not in use. Remember, these dollies are
desired by all the trades, they are often "borrowed" and not
returned. You cannot have enough dollies, often loads are left on the dollies until final
placement. Dollies are used to move desks, case goods, pedestals, overheads and boxes among
many other things. Unused dollies are stacked on top of each other; up to 20 high and carpet to
carpet. They are alternated, in groups of two, length to width. When the stack is straight and
aligned, the more stable it is and it can pass through a single doorway without restacking.
Another method is to stack at an angle length as shown below. Try to keep the dollies in good
condition, tossing them around can damage the casters or the
bearings.
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2. Panel Cart (Fixed Pipe Bars) --- Panel carts are generally used to
move products that are longer, narrower and taller than those moved
by dollies. Specifically, panels, frames, work surfaces, skins (tiles),
various trims, whiteboards and flattened cardboard during stripping.
The standard size is 26" wide, 30" long by 35" high with three
stationary handles. All four casters swivel which makes it easier to
move in tight spots. Weight needs to be balanced, otherwise, the
carts can easily tip over. As with the dollies, panel carts need to be
kept in good condition, if maintain, the carts will last a long time.
When not in use, they are stacked in bundles of four that are
intertwined.

3. Panel Cart with three removable bars--- These carts are used for
much of the same things as the fixed bar carts, however, they have
the option of taking off one or more of bars, which creates more flat
space. Generally two of the casters swivel while the other two are
fixed, this means that is more stable but is less maneuverable in tight
spaces.

4. A-frame (rock cart) --- These carts are used to move, among other
things, glass, walls, doors and big, heavy conference tables. In short,
anything heavy enough that it would be difficult to lift over the pipes
of a regular pipe cart. The casters are larger and the cart can carry
more weight than a panel cart. The base is slightly sloped to better
balance the load, however, care must be taken when moving a heavy
load that the load doesn't dislodge. Sometimes it might be necessary
to strap or shrink-wrap the load to keep if from falling off the cart.

28 1202- Intro to Systems Installation



1202- Infro to Systems Installation Chapter 5

5. Pallet jack--- A pallet jack is used for just what it sounds like, moving pallets. Many products
are delivered on pallets and shrink-wrapped. The jack is
lowered and pushed into the pallet and then raised by pumping
the handle. The height adjusts from 3" to 6" and may not
allow for taking pallets down a ramp. The forks are usually
48" long but there are extended jacks that can be used to pick
up longer pallets, such as those used to package wall
materials. The pallet jack itself is heavy, so try and avoid
picking it up. Although it is tempting, do no use the jack as a
scooter.

6. Hand truck--- Commonly used for moving
appliances, the hand truck has its uses in furniture
moving as well. Moving loaded heavy items such fire
files, loaded files, safes or a stack of boxes works well
with a hand truck.

7. Machine cart (Computer Cart) --- The machine cart is mostly
used for moving computers, printers, fax machines etc. They are
also helpful in organizing hardware, screws, brackets, bolts, nuts
and small miscellaneous systems parts. The shelves are slanted
towards the rear to prevent items from rolling out.
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8. Door dolly--- This simple device is used to move doors. The one
shown here is just one type, there are many other types.

Commercial doors are often quite heavy and awkward, a door dolly
makes staging and installing a door easier. There should be carpet
or other protection on the contact point of the dolly to prevent
damage to the door. Doors are expensive and should be handled
with care. The dolly can also be used when you are prepping a door
for hinges and is preferred over leaning the door against the wall.

9. Furniture Skates--- These are used to move furniture such as loaded
desks or whole cubicles without having to take it apart or clean out drawers
or cupboards. They are placed under each leg or point of contact and then
you can slide the entire setup. The top of the skate is foam and the bottom
is a hard plastic that is compatible with most types of flooring.

10. Ramp (Walk board) --- This is used for unloading
product without a dock, such as on the street or in a
parking lot. The ramp comes with a pin that is used to
connect the ramp to the truck. If the pin is missing or the
hole is not in the right place, you may be able to strap the
ramp to the bumper. Most workers rely on the weight of
the ramp to keep it in place. A lot of injuries occur when
bringing a load unto and off of the ramp, care must be
taken to control the load at all times. This may involve up
to four people when moving and heavy or big load.
Experience will help you to learn the techniques to use
ramp safely. A dumped load can cost your company
money and may delay the job. A 16' ramp can weigh 200+
pounds, so get help to place it and remove it.
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11. Curb plate---This is used to push your load over a curb.
These are handy when unloading on a street that doesn't have a
handicap ramp close by.

12. Pallet clamp puller---This device is used to bite
onto a pallet so that is may be pulled out of a truck or
a trailer enough so that it can be then lifted by a fork
lift or a pallet jack. It works under the principle that
the harder you pull, the tighter the grip it takes. Some
pallets are not very sturdy so they must be watched to
see that they don't come apart under the strain. This
could be dangerous if it happens.

13. Furniture Pads---These are used to protect the product.
Again, any damage to the product costs money and time.
Some manufacturers send their product "blanket wrapped"
which means that they are wrapped in furniture pads and
taped. These loads must be closely examined when the
blankets are removed to make sure there is no damage.
Furniture pads are good to use when dealing with glass.
Another use to protect finished installed products from
damage from the other trades working on the job. Keep
the pads from getting too wet, as that will ruin them.
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Chapter 6 Right Triangle/Diagonals

THIS CHAPTER IS PLANNED TO PROVIDE ANSWERS TO THE FOLLOWING QUESTIONS:

* What is aright angle and how is it used in construction?

¢ What formula is used to find the hypotenuse/diagonal?

* What is the significance of a 3-4-5 right triangle?

INTRODUCTION

Right Triangle/Diagonal

Accurate layout is essential to quality
construction. Carpenters must be able to
mathematically determine whether something
is square. The most common angle in
construction is the right angle, which is a 90°
angle. For example, most walls are at right
angles to each other, the intersection between
the ceiling and the walls is usually 90° and most
windows and doors have right angles. To
establish whether something is truly at right
angles or to layout something at right angles,
we can use a right triangle (that is a triangle

with one 90° angle) and the following formula:

JETR - C

What this formula says is that if you know what
2 sides of the right triangle (A, B) are, you can
find the long side (C), which is also known as
the hypotenuse.

1202 - Infro to Systems Installation

B

A? means that you multiply A times itself
AxA

B? means that you multiply B times itself
BxB

JAxA+BxB =C

r

This is the symbol for square root which shows
what number was originally squared. For
example, 32is3x3=09.

The square root of 9 = 3.

Square root is found by using the square root
button on your calculator.
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Example Whenever you multiply any number times (3-
4-5) the result will be a right triangle

JAXA+B><B=C Example
122 =12 x12= 144

162 =16 x 16=256

3'x3'=9
a6 144 + 256 = 400
'x 4' =

J400 = 20’
9+16=25

J25 =5
16' 20
3 ?

This is what is known as a 3-4-5 triangle. This
triangle, or a multiple of it, is used to layout
square (90°) angles and to check existing lines
for square. If a building is large, 3'-4’-5" may
not be large enough to be accurate, therefore a
multiple of 3-4-5 may be used:

2 x (3-4-5) is 6-8-10

3 x (3-4-5) is 9-12-15

4 x (3-4-5) is 12-16-20
10 x (3-4-5) is 30-40-50
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PRACTICE

Find the hypotenuse for each triangle in feet, and if necessary, inches and fractions.

1.
12
5|
2.
7|
v
3.
19
13

1202 - Intro to Systems Installation
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When an object is rectangular or square, the same formula can be used to find the diagonal, which
is the length from corner to corner measurement.

Diagonal

9' —

12

The diagonal of this rectangle would be the hypotenuse of a right triangle with sides of
9" and 12’

9x9=2_8I1
12x12=144
81 + 144 =225

A225 = 15’
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PRACTICE

Find the diagonal of the following rectangles in feet, inches and fractions to the nearest 16th”.

1. Give the diagonal measurement for a rectangle 30" x 16’

2. Give the diagonal measurement for a rectangle 65' x 27'-6"

3. Give the diagonal measurement for a rectangle 9’ x 7'-6"

4. Give the diagonal measurement for a rectangle 159’ x 144’

5. Give the diagonal measurement for a rectangle 20'-10 1/2” x 18'-7"

1202 - Intro to Systems Installation
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Lesson 1

Using Mathematics to Square Up a Cluster

The installation of systems furniture begins the same way that other areas of construction, with
layout. Accurate layout is essential to quality construction, a cluster of cubicles set in the wrong
place will adversely affect the whole work area. In addition, if a cubicle or cluster (run) is out of
square, the components will not work and it will be difficult to have tight seams. Being out of
square will require adjustments and that takes time, money and extra effort.

By square, we mean that wherever there are supposed to be right angles (90°), that the angles
really are 90°.

Installers must be able to mathematically determine whether something is square. The most
common angle in construction is the right angle, which is a 90° angle. For example, most walls
are at right angles to each other, the intersections between spines, ribs and wings are usually at
90°. To establish whether something is truly at right angles or to layout something at right
angles, we can use a right triangle (that is a triangle with one 90° angle) and the following
formula:

VA>+B2=C

What this formula says is that if

you know what 2 sides of the right
triangle (A, B) are, you can find the long
side (C), which is also known as the

hypotenuse.

A? means that you multiply A times itself
AXA
B2 means that you multiply B times itself

BxB

VAXA+BxB=C
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This is the symbol for square root, which shows what number was originally squared. For
example, 32is 3x 3=9. The square root of 9 (N 9) =3

Square root is found by using the ¥V button on your calculator

Example

VAxA+BxB=C

3’x3 =9

4 ?
4x4 =16
9+16=25
N25=5
3|

This is what is known as a 3-4-5 triangle. This triangle, or a multiple of it, is used to layout
square (90°) angles and to check existing lines for square. If a building is large, using the
numbers 3°-4’-5” will not be large enough to be accurate, therefore a multiple of 3-4-5 may be
used:

2 X (3-4-5) is 6-8-10

3 x (3-4-5) is 9-12-15

4 X (3-4-5) is 12-16-20
10 X (3-4-5) is 30-40-50
Example: 4 x (3-4-5) 16 2
122 =12 x12=144
162 = 16 x 16=256
144 + 256 = 400
V400 = 20°

12
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Whenever you multiply any number times the
set of numbers, (3-4-5), the result will be a
right triangle. Find the largest multiple of 3-4-
5 that will fit inside the area that you are
squaring.

For example, to layout a building that is 37’ x
58, the largest multiple of 3-4-5 that will fit in
this layout (without going outside the
rectangle) is 12. This is shown here.

58'.0"

12 x 4 = 48

12 x 3' = 36'

37'-0"

We can see that when we multiply 3-4-5 by 13,
the resulting triangle ends up outside the

13 x 4' = 52" rectangle, and therefore, should not be used.

58'-0"
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To begin establishing a right angle, snap a base line, and from one point, measure 3 feet.

3I_Oll

Next, measure up 4’-0” from your original point and swing an arc. This will give you an area by
which you can intersect with your hypotenuse.

3'_0" ‘
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Finally, from the 3°-0” point, swing another arc at 5°-0”.

Where the 5°-0” arc intersects with the 4°-0 arc, that
point is exactly 90° from the base line.

5_0"

41_0"

3-0" |

Using a 3-4-5 triangle or a multiple of 3-4-5 when doing layout will establish two sides of the
building at a 90°. Once the layout is complete, check for square by measuring from corner to
corner. If the diagonals are equal, as shown below, it means that the layout or the structure is

square.

When an object is rectangular or square, the same formula can be used to find the diagonal,
which is the corner to corner measurement.

1202- Intro to Systems Installation
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The diagonal of this rectangle would be
the hypotenuse of a right triangle with
sides of 9’and 12’

9x9=81
12 x 12 =144
81 + 144 =225 0,

1 2!_0"

1990
% %

9!_0"

225=1%

Practice

Find the hypotenuse for each triangle in feet, and if necessary, inches and fractions

1.

2

N

6'-0"
|

2. T

?p

~

10'-6"
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20"0"

13!_3"

Find the diagonal of the following rectangles in feet, inches and fractions to the

nearest 16

15'-0"

8'_0"
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55'_0"

27'_6"

10'-2"

9'—9"

How to Square Up an Object That is Not Square

1 9!_0“

As stated above, check your layout by
measuring diagonally from corner to corner. If
the measurements are different, steps can be
taken to bring the object into square. Shown
here is an object that is out of square.

IIO-IVZ
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1. Check the length and width measurements to make sure that they are correct.

2. Measure from A to D and B to C. In this example, AD is 30’- 8 5/16” and BC is 30’-6 5/16”.

3. Subtract the shorter measurement from the larger measurement.
30’- 8 5/16”
-30°- 6 5/16”

2” difference

4. Take whatever the difference is (2” in this case) and cut that number in half.

2”+2=1" This is the amount that two points need to be moved.

. o Move points A and B each 1" —
5. Move only two of corners in the direction

towards the shortest diagonal, in this case move A— B
both A and B in the same direction by 1”

C D

Do not move points C and D
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The diagonals should now both be 30°- 7 5/16” and the objects should be square.
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Chapter 8 Metric

As of 2014, only three countries in the world do not use the metric system as their predominant
measuring system. They are the Liberia, Burma and, of course, the United States. We are part
of a global economy, but some markets are closed to us because we do not use the metric system.
The largest U.S. trading partners, Mexico and Canada, are metric countries. While the U.S. has
promoted converting our system to metric, we have been resistant to the change. The
construction industry still works primarily with feet, inches and fractions. However, some of the
modular industry plans come with metric measurements. The modular installer should be able to
work with metric measurements.

Advantages of Metric System

There are some distinct advantages to the metric system. The metric system is a base 10 system
that has fewer units than the English system (feet, inches and fractions), and this reduces the
possibility of errors.

Our money system of dollars (100 cents), dimes (10 cents) and pennies (1 cent or 1/100"" of a
dollar) is a base 10 system that everyone can handle quite easily.

Line measurements will change from three kinds of units (feet, inches and fractions), to one
(millimeters).

The student who has struggled to learn "Conversion™ in this class will be pleased to know that
with the metric system this is unnecessary.

Modular measurements are more often given in feet, inches and fractions, however, a basic
knowledge of metric will prove helpful to the apprentice.

Millimeters

The basic unit of metric measurement used on blueprints is millimeters. A millimeter is about
1/25 of an inch or slightly less that the thickness of a dime. It takes 1,000 millimeters (the prefix
milli stands for 1/1,000) to make one meter. A meter is equal to about 39 inches. To change
from meters to millimeters, simply move the decimal point three places to the right. To change
back from millimeters to meters, simply move the decimal point three places to the left.

Notes:
mm is the way millimeters are written
m is the way meters are written

Metric does not use a comma between each three numbers, but instead inserts a space.
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Examples:
56 789 mm =?m  To change from mm to m, move the decimal point three places to the left.
56 789. = 56.789 meters
&=
1245 mm = 1.245 meters
347 mm = .347 meters

65.78 m =?mm To change from m to mm, move the decimal point three places to the right.
65.78 = 65 780 mm
_
237.4 m = 237 400 mm
1.04 m =1 040 mm

The important thing for the apprentice to do is to develop the same "feel™ for the metric units that
they have for feet, inches and fractions. A tape measure that gives measurements in millimeters
will aid in this process. To help visualize metric measurements in comparison to the English
system:

1inch =25.4 mm THINK:

63/64 " =25 mm 1inch =25 mm

4 inches = 101.6 mm THINK

3 15/16 inches = 100 mm 4 inches = 100 mm
12 inches = 304.8 mm THINK

11 13/16" = 300 mm 12 inches = 300 mm
4 feet=1219.2 mm THINK

3-111/4" =1 200 mm 4 feet =1 200 mm
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The use of metrics will definitely make the addition and subtraction of measurements easier for
the modular installer.

For example:

Find the total length of this line in feet, inches and fractions.

. 3-51/4" ‘ 4'-3 1/4" 3'-51/2" 3'-0"

Adding 3'-5 1/4" + 4'- 3 1/4" + 3'- 5 1/2" + 3'- 0" is a rather complicated matter. The answer of
14" -2" involves some thought, for instance, that 14" is really 1'- 2".

Find the length of the same line in millimeters.

1 048 mm | 1 302 mm | 1 054 mm | 914 mm |

Adding 1 048 + 1 302 + 1 054 + 914 = 4 318 mm, is pretty straightforward.

Hopefully the apprentice can see how using metric may actually simplify the construction
process. This is especially true when one considers how many of the errors made daily on a
construction site are from adding and subtracting measurements incorrectly.

To convert from millimeters into inches, divide (+) the millimeters by 25.4.
Examples:

347 mm + 25.4 =13 11/16"

2677 mm + 25.4 =105 3/8" or 8'- 9 3/8"
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To convert from inches into millimeters, multiply the inches by 25.4.
Examples:

27 3/4" (27.75") x 25.4 = 705 mm

18 7/8" (18.875") x 25.4 = 479 mm

Practice

Convert the following meters into millimeters.

1. 788 m= mm
2. 24.35m= mm
3. 624m= mm
4. 192m= mm

Convert the following millimeters in to meters.

1. 2078 mm =

2. 628 mm = m
3. 3048 mm= m
4. 6388 mm= m
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Convert the following panel dimensions into millimeters.

Panel 1
Panel 2
Panel 3
Panel 4

4'_0“
© 1
Y]
2l_6ll
= 3
%

1202- Intro to Systems Installation

4'_5"

2'_8"
E? 2
-ﬂ'
6'_0"
4

mm X

mm X

mm X

mm X

mm

mm

mm

mm
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Convert the following panel dimensions into inches and fractions.

(4]
S
~ 2
S 1
N
960
711
> 2
> 3 @ 4
1050
1016
Panel 1 inches x inches
Panel 2 inches x inches
Panel 3 inches x inches
Panel 4 inches x inches
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