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Memo: 

 
Date:     June 25, 2009 
To:        Technical Drafting Contestants 
From:    Technical Drafting Committee 
Re:         Housing for Gear Driven Pulley 
 
Overview: 
 

An Automobile Manufacturer has requested from our company the design of a front cover housing on an engine in order to provide an additional pulley to drive 
an AC motor. This company has provided pertinent details regarding the housing, pulley diameter and V-belt type requirements, as well as the gear   
specifications. This company requires that the recessed base of the housing have a hole drilled for oil to pass through the gallery of the housing to align itself 
with an existing oil feed hole in the engine front cover. The details of the’ hole placement will be provided in their documentation. The drawings below are 
required to complete this Housing Assembly.  

 
1. An 3d or Isometric drawing of the Housing for a Gear Driven Pulley, oriented in 

Isometric Perspective to show all external parts. In addition on this drawing there 
will be illustrated a Full Cross-section with a complete parts list. A Half Section 
will be used when illustrating the Isometric or 3d drawing to show the central oil 
galley hole that the housing is being lubricated by engine oil. 

 
2. A detailed drawing of the Gear Driven Pulley Housing with an offset section and 

a 3d or Isometric Illustration of the housing. 
 
3. A detailed drawing of a bronze bearing with an oil gallery. This drawing will 

show a full section and a 3d or Isometric View of this part.  
 
4. A detailed drawing of an oil seal used at the top of the housing. This drawing 

will be illustrated in 3d or Isometric View. 
 
5. A detailed drawing of a shaft threaded at both ends with the use of a woodruff 

key to lock the pulley and gear into place. An additional view on this drawing 
will Illustrate a 3d or isometric view of this shaft. 

 
6. A detailed drawing of an Involute spur gear, with an additional 3d or Isometric 

view of this part. 
 
7. A detailed drawing of a pulley, designed for a keyed shaft. This drawing will contain a 3d or Isometric View of this part. 
 
8. The part numbers to be used are: 
 

• 15980 Housing/Gear-belt Assembly 
• 15981 Aluminum Housing 
• 15982 Bronze busing 
• 15983 High Pressure oil seal 
• 15984 Threaded and keyed shaft 
• 15984a Hex nuts 
• 15984b flat washers 
• 15984c woodruff keys 
• 15985 Involute Spur Gear 
• 15986 V-Belt Pulley 

 
 
 

General Considerations: 
 

• All dimensions in this documentation are given in inches unless otherwise noted. 
• All sealing surfaces are to have a surface finish of 32 micro inches; top and bottom of housing, seal insert areas, inside V of pulley and 

gear teeth mating surfaces. All other surfaces as in the housing can have a finish of 63 micro inches. 
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• Show all fasteners as a simplified version; it is not a rquirement to illustrate 3d threads 
• The fillet on the Pump housing barrel is .25R 
• All parts are to be a slide fit with a tolerance of .005-.0025, + or - .001 
• Hex bolts are not illustrated in the assembly but are .25D x .75 x 12 TPI, with a.3125 tolerance shoulder.  

 

Drawing Requirements Summary: 

 
 
PART: 15981 Gear Driven Pulley Housing: 
This is the main component of this engineering project that will support a bearing, a shaft and have a oil galley that will align itself with an exiting oil feed from 
this particular automobile engine. The housing will be cast with A360; a Die Cast Aluminum Alloy with a Density weight of .095 Lbs/cubic inch. Below is the 
2 primary detailed drawings to describe this part and sufficient for you to create an Isometric or 3d Illustration of this Offset Section. The purpose behind this 
section is to reveal the location of the oil holes in the top and section views. Below these views are exploded illustrations of the oil gallery holes in both views. 
YOUR TASK: Draw the below detailed drawings with a 2d offset section; and create either an Isometric wireframe or 3d of the part as an Half Section. 

 
 
                                  
 

 

 
 
 
 
 
 
 
 



 
 
 
PART: 15982 Bronze Bushing with Oil Galley: 
This component of this engineering project represents a bearing surface that will be also the passageway for oil to lubricate the shaft that turns within this part. 
Your drawing and its accuracy will provide a manufacturer of bronze bearing bushings to make the part that will be inserted into the housing. The material that 
the Bronze Bearing is comprised of is: Bronze in its middle layer and Pb and STFE (Stainless steel reinforced Polytetrafluoroethylene) as its surface. The 
Material is called SF-1F. The material will support speeds up to 5m/s and has a load capacity of 140N/mm squared. Below is a detailed drawing of this part. 
YOUR TASK: Draw the below detailed drawings and create either an Isometric wireframe or 3d of the part as a Full Section. 
 

 
 
 
 

Exploded Top view of the Bushing 

 
 

 
 



 
 
 
PART: 15983 High Pressure Oil Seal: 
This component of this engineering project represents a seal that will be pressed into the top part of the housing after the Bronze busing is inserted. This part 
manufacturer is the National Seal Corporation. Oil pressure, from most automobile engines has an operational range of 15-50 psi depending on RPM and 
engine warm up. The housing was engineered to accept this oil seal as well as the shaft machined to spin within its rubber/plastic inner seal. 
YOUR TASK: Draw the below detailed drawings and create either an Isometric wireframe or 3d of the part as a Full Section. 

 
 
 

Callout of the Section View of the seal 
 
 

 
 
 
 
 



 
 
 
PART: 15984 Threaded Chrome faced Bearing Shaft: 
This component of this engineering project represents a threaded shaft with a chrome faced bearing surface. The shaft has recessed area for a woodruff key, 
which will lock into place the pulley and spur gear. The threaded area as indicated below will accept a Hex Nut grade 8 composition. 
YOUR TASK: Create the detailed drawings below and an Isometric wireframe illustration and/or a 3d model of these parts illustrated in Isometric 
perspective. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
PART: 15985 Involute Spear Gear: 
This component of this engineering project represents an involute spur gear, which is driven by another inside an engine case cover. These gears have specific 
mathematical relationships that allow an engineer to design a gear to fit a specific gear ratio and OD requirement. The spur gear is locked into position on the 
shaft by a woodruff key and secured with a flat washer and fine thread nut. 

        YOUR TASK: Create the detailed drawings below and an Isometric wireframe illustration and/or a 3d model of these parts illustrated in Isometric perspective. 
Below is a guided illustration on how to used the gear specification  

 

 
 
 
 
 



 

 
 
 
PART: 15986 V-Belt Pulley: 
This component of this engineering project is a cast aluminum V-belt pulley and this part is what turns a belt to drive an auxiliary AC motor for this 
automobile. 

        YOUR TASK: Create the detailed drawings below and an Isometric wireframe illustration and/or a 3d model of these parts illustrated in Isometric perspective. 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
PART: 15980 HOUSING GEAR BELT ASSEMBLY: 
This detailed and assembly drawing has a parts list of all of the components of the engineering project this company has been hired to complete. Below will be 
a series of images representing what comprises PART 15980. 
YOUR TASK: Create the detailed drawing and assembly drawing as seen below. There will be a series of snapshots of this drawing to help you complete this 
project. You may illustrate the exploded assembly as an Isometric Wireframe, or as a 3d model. 
 

 

Detailed and Exploded Assembly drawing snapshot 

 
Parts List 

 
 
 
 
 
 
 



 
 
 
 

Title Block 

 
 

 
 
 
 
 

Full section 

 
 

 
 
 
 
 
 
 
 
 
 



 
 
 
 

Rendered Image of Exploded Assembly 

 
Front View Render 

 



NO. SYM
PN# 15981 Views 3 VW
PN# 15981 Dimensioning DIM
PN# 15981 Sections ST
PN# 15981 3d Modeling MD
PN# 15981 Title Block Data TB
PN# 15981 Neatness/Quality NQ

PN# 15982 Views 6 VW
PN# 15982 Dimensioning DIM
PN# 15982 Sections ST
PN# 15982 3d Modeling MD
PN# 15982 Title Block Data TB
PN# 15982 Neatness/Quality NQ

PN# 15983 Views 3 VW
PN# 15983 Dimensioning DIM
PN# 15983 3d Modeling MD
PN# 15983 Title Block Data TB
PN# 15983 Neatness/Quality NQ

PN# 15984 Views 3 VW
PN# 15984 Dimensioning DIM
PN# 15983 3d Modeling MD
PN# 15984 Title Block Data TB
PN# 15984 Neatness/Quality NQ

PN# 15985 Views 3 VW
PN# 15985 Dimensioning DIM
PN# 15983 3d Modeling MD
PN# 15985 Title Block Data TB
PN# 15985 Neatness/Quality NQ

PN# 15986 Views 3 VW
PN# 15986 Dimensioning DIM
PN# 15983 3d Modeling MD
PN# 15986 Title Block Data TB
PN# 15986 Neatness/Quality NQ

PN# 15980 Views 4 VW
PN# 15980 Dimensioning DIM
PN# 15983 3d Modeling MD
PN# 15980 Title Block Data TB
PN# 15980 Neatness/Quality NQ

Shaft Threaded and Keyed

Required views present? Complete? Well laid out?

Gear Driven Pulley Housing

Bronze bushing with oil gallery

High Pressure Oil Seal
Required views present? Complete? Well laid out?
Dimensions well laid out! Rules of Dimensioning applied?

Involute Spur Gear (keyed shaft)

Maximum 
Points

Description of Rubric
Required views present? Complete? Well laid out?
Dimensions well laid out! Rules of Dimensioning applied?

2 Points for each block-is there something there and appropriate
Iso View? 3d Model? Appropriate font? Clarifying Notes?

Dimensions well laid out! Rules of Dimensioning applied?

2 Points for each block-is there something there and appropriate
Iso View? 3d Model? Appropriate font? Clarifying Notes?

Is the full section well laid out? Detailing hidden feature?
Is the model oriented into Isometric perspective? Accurate?

Required views present? Complete? Well laid out?
Dimensions well laid out! Rules of Dimensioning applied?

2 Points for each block-is there something there and appropriate
Iso View? 3d Model? Appropriate font? Clarifying Notes?

Is the model oriented into Isometric perspective? Accurate?

Iso View? 3d Model? Appropriate font? Clarifying Notes?
2 Points for each block-is there something there and appropriate

Is the model oriented into Isometric perspective? Accurate?

Required views present? Complete? Well laid out?

Required views present? Complete? Well laid out?
Dimensions well laid out! Rules of Dimensioning applied?

2 Points for each block-is there something there and appropriate
Is the model oriented into Isometric perspective? Accurate?

Dimensions well laid out! Rules of Dimensioning applied?

2 Points for each block-is there something there and appropriate
Iso View? 3d Model? Appropriate font? Clarifying Notes?

Is the model oriented into Isometric perspective? Accurate?

Is the model oriented into Isometric perspective? Accurate?

Iso View? 3d Model? Appropriate font? Clarifying Notes?

Required views present? Complete? Well laid out?
Dimensions well laid out! Rules of Dimensioning applied?

2 Points for each block-is there something there and appropriate

V-belt pulley (keyed shaft)

Housing Gear/Belt-Assembly

Skills USA  6/25/2009

Is the offset section well laid out? Detailing hidden feature?
Is the model oriented into Isometric perspective? Accurate?

Iso View? 3d Model? Appropriate font? Clarifying Notes?



Drawing Quantity Type Description
15980 1 eatail/Assemb Housing Gear/Pulley-Assembly
15981 1 Detail Gear Driven Pulley Housing
15982 1 Detail Bronze bushing with oil galley
15983 1 Detail High Pressure Oil Seal
15984 1 Detail Threaded and keyed bearing shaft
15985 1 Detail Involute Spur Gear (keyed shaft)
15986 1 Detail V-belt pulley (keyed shaft)

15984a 2 Detail Woodruff Key (1/16" x 1/16")
15984b 2 Detail UNC .5D Fine Thread Hex Nut
15984c 2 Detail Flat Washer
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