Design Outcome Memo Writing Guidance
Fall 2009
W. Foley Rensselaer
This document provides guidance on writing memos in general as well as guidance on memos on the topic of a design outcome, the artifact or system that results from a design process.  The document provides a large inventory of guidance on both format and content that is unlikely to be used or applied in totality in any single memo.  The meme author is charged with the responsibility of identifying the needs of the memo audience and targeting the message they want to convey and select and alter the material in this document to meet both needs.

Because the document serves as a resource in many areas of the writing process, it may suffer from ‘a rambling style’ form of presentation that reads rough and at times seems disjointed.  Later versions of the document will try to minimize this offense to the reader without sacrificing content requirements.
The Memo

The memo is a form of communication that follows both a style and content focus that meets a large majority of business and professional needs in the area of conveying information.  Excellent memo writing is a skill that is developed with practice and is one that is recognized by all who read the outcome.  There are many resources available to authors of memos to assist their early and developing efforts on this communication form.  At Rensselaer, the Writing Center covers memos at http://www.rpi.edu/web/writingcenter/memos.html.  The writing guidance provided to students and faculty at Colorado State on memos is available at http://writing.colostate.edu/guides/documents/memo/pop2a.cfm.  The Colorado State site gives the definition and purpose of most memos as:
“Definition of a Memo.  A memo is a document typically used for communication within a company. Memos can be as formal as a business letter and used to present a report. However, the heading and overall tone make a memo different from a business letter. Because you generally send memos to co-workers and colleagues, you do not have to include a formal salutation or closing remark. 

Purpose of a Memo.  Usually you write memos to inform readers of specific information. You might also write a memo to persuade others to take action, give feedback on an issue, or react to a situation.”  “Before writing a memo, outline what your purpose is for doing so, and decide if the memo is the best communication channel.”
Memo Sections
The memo has distinct sections that identify it, the audience, the purpose, and the topics within its body.  The Header appears across the top of page and at a minimum identifies the company.  It can also contain contact and title information of the memo author.  The header is often no more than ¾ inch in length and appears only on the first page.

The Salutation is distinct to the memo with 4 main parts and one optional piece.
TO:  Name and often title of person or persons to whom the memo is directed.  If persons share a common link such as committee members then often committee title is given rather than names of persons.

FR:  Name and often title of person or persons authoring the memo.  If persons share a common link such as committee members then often committee title is given rather than names of persons.

CC: This is optional for most memos since most persons receiving a memo are ones named in the TO: section but this salutation section gives the name and title of persons who get a copy of the memo who have a secondary interest versus a primary interest in the memo topic.  For example, if a memo was used to notify an employee of an interpretation of a fringe benefit, the TO: section would give the name of the employee and the CC: list might include the employee’s supervisor and/or the director of human resources. 

DATE:  Often not given a line name, the date of the memo transmittal is stated including year.

RE:  The subject or purpose of the memo in few words, never in a sentence form.  For example, if writing about the final design of a toaster, the words used would be “Final Model 10 Toaster Design”.
Page Bottom.  The bottom of a multi page memo should give the page number in the bottom right hand corner.  In many circumstances, the page number is done as “Page 1 of n” where n is the total pages of the written memo.

Header of page 2 on.  Often when the memo is 3 or more pages, the header of each page contains the memo topic and often the date so pages can be matched to a document if separated.

Last page closing.  If the memo has attachments referenced in the text, the list of attachments is provided.  There are two forms for this list.  The first is to use the word “Enclosures” often abbreviated as “Enc.” followed by a number in parenthesis which represents either the number of different attachments or the page count with the word pages after the number.  The second form is to provide a list after the “Enclosures” of the title of each enclosure.  This provides a checklist for assuring a complete memo is forwarded to multiple recipients.
Memo body.  The memo body should follow good report writing style and format.  If the memo is about a personal experience, then use the first person.  Otherwise, third person is preferred.  Like most writing that conveys information, the memo should begin with a very quick introduction of 1 to 2 sentences.  This introduction should not be named as such.  In the second paragraph or in some cases a continuation of the introduction, the principal finding / conclusion / end product should be stated.  For example, if the memo is about a machine that is being entered into a competition, the first items of the memo might read as follows:

“The ACME Car is the firm’s selected entry into the Sewage Treatment Plant Society of America for the Fastest Biomass Generated Methane Gas Powered Car national competition race being held in Salt Lake City, Utah during March 2010.  The ACME Car is 9 feet long and 4 feet wide holding two passengers with a power train producing 65 horsepower attaining an equivalent average of 62.5 miles per gallon of gasoline and a top speed of 135 miles per hour.  These performance statistics proven in closed track testing should place us in the top 5 of all entrants based on our knowledge of the competing entries.”
Subsection Naming.  The rest of the memo should stay focused on the main topic using section titles and/or paragraph titles to highlight the coverage of specific sections of the memo.  Rarely should a paragraph be longer than 2.0 inches on a page using single spacing and a font of either 11 or 12 pt.  Paragraph separation should be done by a blank line with no indenting.
Presentation.  The method of presentation of data and information should be the least wordy most concise form available.  Use lists to present a series of items.  Use exhibits such as tables to show comparison data and figures including drawings to show data or design areas and results.  All ‘exhibits’ should be numbered and named for easy reference including reference in the text portion of the memo.
Conclusion.  The concluding paragraph of the memo should summarize.  Avoid introducing new facts and avoid using terms such as ‘best’, ‘easy’, ‘most’, ‘lowest’ and other such terms when emphasizing points made.  Restate statistics or numbers already presented in the memo.  For example, give the number of steps to use or time to set up if the device of interest is used by a consumer and you believe it is ‘easy’ to use.  The conclusion is a reminder to the reader of what they have just read.

Writing Checklist.  Before and during the writing of a memo, create a checklist or grade sheet covering all aspects of the memo.  After finishing the first draft, score the memo against the checklist using a scale of 0 to 10.  On the scale, use 10 for excellent, 5 for average, 0 for missing, and 1 for some coverage of attainment of the checklist item.  Clearly, all zero items need attention but more important, anything below an 8 should be improved.
Design Memo/ Report Contents

Text, dimensions, and performance overview.  Use text to describe the general form of the artifact (a three wheeled car like platform 12 inches long by 6 inches wide weighing 6 ounces powered by a single mouse trap) with numeric description interspersed.  Create a table with major dimensions displayed with focus on design specification that are important to the customer or other stakeholders.  For example, in a competition that has required specifications and the competitive situation is such that some capacities or performance dimensions are things of interest, a short table listing the dimension(s) or performance of the device would be included.  Follow the text description with a figure with a drawing of the device that shows the device in its most desired state.  For example, if the artifact is an umbrella, the best presentation image would be it in the open position.  If the object was a cell phone, the open position (if there is one) showing an image of the MFD and the user interface pad would be the best.
When the artifact has many features of interest especially if the artifact is different from the SOTA, use a table form to quickly highlight these using a mix of text and images (drawings) imbedded in the table.
If the object has performance based measures such as MPG, use a table if there are several such measures and provide number based measurements of performance.  When giving performance measures determined through trials or experiments, quote the average as well as some measure of variation of performance.
Full Specifications.  Using table structure with number referencing of each specification as shown below, complete the table giving performance of the artifact.

	Customer Requirement
	Technical Specification
	Target Value / Range of Values
	Actual Value / Range of Values

	1. User Comfort
	1.1 Noise Level
	70db Max
	

	1. User Comfort
	1.2 Device weight
	30 lbs Max
	

	2. Size – it should fit in my bathroom
	2.1 Height x width x depth
	Up to 10’x12’x10’
	

	3. Can be used by a child
	3.1 Age
	3-10 years old
	

	3. Can be used by a child
	3.2 Strength
	5 lbs or less to operate
	

	3. Can be used by a child
	3.3 Height
	Operating controls no more than 3 feet above ground/floor
	

	4. Air dry my winter clothing to be “dry to the touch”
	4.1 Moisture content at 65 degrees F
	2% - 10%
	

	5. Support a person
	5.1 Weight (based on large adult)
	250lbs min
	

	
	
	
	


Summarize meeting or exceeding specs with a statement of “8 of 10 specifications are met or exceeded.  For the other 2, performance is within 10% of the target value.”  You may want to give some more specifics (but keep it short) about missed characteristics.  For specifications that have major importance, you may want to quickly state how the specification value or dimension was determined.  For example, if weight was a technical specification, you might state ‘the specification was set at the 25th percentile of competing products’.

For specifications or requirements determined by external sources such as codes or regulations, give the source of the specification value with full reference to specific section of code or regulation.

Modeling.  When modeling or equations were used as part of the design process, you may want to quickly mention the tools used keeping detail short in the memo or report but as need arises, attaching more detail at the end of the memo transmittal.  This is especially important if the critical performance of the artifact relied on such model application.

Feature Description.  When describing the design, use short paragraphs identified with a title of the feature to explain how the feature works or is used.  For example, if the artifact is adjustable for different use situations, describe how the adjustment is made by the user and how the adjustment is stored or implemented by the device.  For example, if the artifact was a broadcast frequency radio receiver, “the user tunes to different stations by ???, information on which station is tuned is shown by ???, and the setting is held by ????.”
Special IED Considerations.

User Instructions.  When the artifact can be used by others, attach a set of user instructions showing all aspects of use starting with transport, set up, calibration, use, and put away.  Assume the user understands nothing about your artifact and cannot follow directions if more than 10 words are given per step.  Use illustrations in instructions for those who do not or cannot read yet want to use the artifact.
Individual Contribution.  Since all projects in IED are assigned to more than one person working together, include a section perhaps in a short table form showing the contribution of each team member to the artifact completion starting with research to concept to design to test to redesign to fabrication to adjustment to report writing and design documentation.  List specific contributions such as “full design and fabrication of the battery holding container”.  Do not use the statement ‘worked with Harry on the body’.  After listing the contributions, report the number of hours spent by each person on the project.
Attachments
If requested, fabrication detail drawings should be attached to the report as an appendix.  These drawings should have a list identifying which drawing in order of presentation displays which parts.  When a piece of the design or artifact has special fabrication steps, provide a quick over view of these steps.  Avoid giving detail on reader obvious fabrication actions such as ‘ the lumber was attached to the wall top and sole plates using two 12 penny common nails nailed into the end of each stud through the plate boards’.  Your drawings should with annotations on the drawings themselves be adequate for fabrication and assembly of the device.  For small designs, these details should be covered in as few drawings possible by consolidating drawings onto a few sheets.
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