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ÅMission Statement

ÅWhy This Product

ÅEngineering Concerns

ÅProcess Plan

ÅLabor and Schedule

ÅDevelopment of Shop Layout

ÅConclusion



ÅPlumb-it Inc. is dedicated to manufacturing 

the most accurate, highest quality and 

durable plumb bobs at the lowest price 

with a strong commitment to customer 

satisfaction.



ÅInnovative Concept

ÅImproved Accuracy

ÅEasy One Hand Operation

ÅInexpensive Design

ÅHigh Profit

ÅProjected Annual Sales 50,000



APPROXIMATLEY 22,000 WEBSITE RESULTS



ÅThe design constraints show the process 

of thoughts that led to the final design of 

the plumb bob, this includes changes in 

the size of parts as well as changes in the 

materials.

ÅThe design constraints also include the 

reasoning for our machine requirements



ÅEngineering, production, and purchasing 

worked to refine/value engineer the plumb 

bob to get the lowest possible price yet 

maintain a high standard of quality.

ÅOne example was changing the spool 

material from brass to aluminum and 

reducing the size from 1.25 to 1.24 which 

roughly cut the cost 25%



Cost Analysis of Plumb Bob body
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Investment Casting Saves Time & Money







Level Part No. Part Name Qty. per unit Make or buy

0 PB Plumb  Bob 1 Make

0.1 PBPP-MC-BR-001 Body 1 Buy

0.1 PBPP-MC-AL-002 Spool 1 Make

0.1 PBU-MC-SS-005 Wear Washer 1 Buy

0.1 PBU-MC-SS-003 Shaft 1 Make

0.1 PBU-STK-S-002 1/4" Circlip 2 Buy

0.1 PBU-STK-SS-003 Wave Washer 1 Buy

0.1 PBPP-STK-S-006 5/32" Snap Ring 1 Buy

0.1 PBPP-MC-SS-10 Pin 1 Make

0.1 PBPP-STK-SS-004 Spring 1 Buy

0.1 SA Sub Assembly 1 Make

    ..2 PBU-MC-SS-004 Point 1 Make

    ..2 PBPP-STK-S-001 3/16" Circlip 1 Buy

Bill of Materials



Part No: PBPP-MC Part Name: BODY Rev. Page          of        
BR-001

Matl: 360 BRASS Size 1.45DIA Planner: Date:

4.00 LONG RAA 3/9/2007

Tooling Setup Cycle 

No.       Operation Dept. Machine gages time(MIN) time

5 SET UP LATHE 1 60

10 CHUCK IN CENTER OF BODY SL-1 AIR CHUCK 0.3

20 FACE STRING END SL-1 INSERT 0.2

30 DRILL .063 HOLE SL-1 .063 BIT 0.2

40 TURN 1.125 DIA SL-1 INSERT 0.5

50 TURN BEVEL SL-1 INSERT 0.2

55 LATHE 2 SETUP 60

60 CHUCK ON 1.125 DIA SL-2 AIR CHUCK 0.3

70 FACE TO LENGTH SL-2 INSERT 0.2

80 DRILL & REAM .158 HOLE .5 DEEP SL-2 .158 BIT 0.4

REAM

90 TURN TAPER SL-2 INSERT 0.52

100 TURN BODY CENTER 1.45 DIA SL-2 INSERT 0.33

105 MILL SETUP 60

110 CHUCK IN MILL FIXTURE MILL 1 FIXTURE1 0.3

120 REMOVE ALIGNMENT PIN MILL 1 0.2

130 MILL SLOT .750 DIA-1.25 LONG MILL 1 .750 END 0.5

140 ROTATE FIXTURE 90 DEGREES MILL 1 FIXTURE1 0.2

150 DRILL CENTER HOLE THRU .159 DIA MILL 1 .159 BIT 0.25

160 DRILL CENTER HOLE .253 DIA TO SLOT MILL 1 .253 BIT 0.16

170 DRILL COUNTERBORE .400 DIA .5 DEEP MILL 1 .400 CBORE 0.16

180 DRILL SPOOL HOLE .251 THRU MILL 1 .251 BIT 0.25

190 DRILL COUNTERBORE .500 DIA .050 DEEP MILL 1 .500 CBORE 0.2

200 FLIP FIXTURE 180 DEGREES MILL 1 FIXTURE1 0.2

210 DRILL COUNTER BORE .500 DIA .050 DEEP MILL 1 .500 CBORE 0.2

OPERATION TOTAL 120 5.77

Part No:PBPP-MC-AL-002 Part Name: Rev. Page   1  of  1      

Matl: Size Planner: Date:

TJM

Tooling Setup Cycle 

No.       Operation Dept. Machine gages time time

5 BF-1 60 0.0182

(Initial lathe and mill set-up time)

10 BF-1 0.100

15 SL-1 RH cutter 0.020

20 SL-1 RH cutter 0.100

25 SL-1 RH cutter 0.100

30 SL-1 SP cutter 0.020

35 SL-1 SP cutter 0.100

40 SL-1 15/64 Drill 0.020

45 SL-1 15/64 Drill 0.100

50 SL-1 1/4 Ream 0.020

55 SL-1 1/4 Ream 0.100

60 SL-1 Parting T 0.020

65 SL-1 Parting T 0.100

70 M-1 Clamp 60 0.150

75 Tool Change M-1 1.5 EM 0.020

80 M-1 1.5 EM 0.100

85 M-1 0.25 EM 0.020

90 M-1 0.25 EM 0.200

95 Remove Spool DB-1 0.100

100 Deburr (overlap operation) 0

120 1.4082

          lenght of bar divided by part 0.75 part lenght

          = 157 parts.

Notes: Bar feed load time 3 mins; 12'-(0.5'drop) 

2/6/2007

Deck spool to finish height

Tool Change

Mill Scallops

Total (minutes)

Ream shaft bore

Tool Change

Part off spool

Insert spool in milling fixture (counterbore down)

Turn right and left internal flange while forming the 

center hub

Tool change

Bore shaft hole

Tool Change

Tool Change

SPOOL

6061 Aluminum Dia. 1.25 x 12'

Load aluminum rod into bar feeder 

Tool change

Face end on aluminum rod

Advance bar feed

Turn counterbore (0.700)



Part Numbers Part Names

EOQ                        

(Economic Order Quantity) Number Of Batches

PBPP-MC-BR-001 BODY 2,430 12.9

PBU-MC-SS-004 Point 5,836 8.78

PBPP-MC-AL-002 Spool 5,310 9.65

PBU-MC-SS-005 Wear Washer 8,114 6.32

PBU-MC-SS-003 Shaft 6,965 7.36

PBPP-MC-SS-010 Pin 4,727 10.85

Note: To simplify scheduling the number of  batches for all parts will be 10 per year

Plumb Bob Economic Order Quantity 

 

 

Economic Order Quantity Analysis 

 
Point 

 

EOQ=ã[(2Da x Csu)/(Ch)] 
 

Holding cost rate: 24% 

 

Hourly rate : $60.00/hr. 

 

Material cost per piece: $.0770 

 

Tsu = Set-up time per piece = .791 hrs. 

 

Cp = Cost/Unit = [.519/unit x 1 hr./60 min. x $60.00/hr. ] + $.0770 = $.596  

 

Da = Annual demand = 50,000 x (1/.975) = 51,282 pieces  

 

Csu = Set-up cost = .791 hrs x $60.00/hr = $47.50 

 

Ch = Holding cost = Cp x Holding cost rate = .596 x .24 = $.14304 

 

EOQ=ã[(2 x 51282 x $47.50)/(.14304)] = 5,836 pieces 

 
Number of set-ups/yr. = (Da)/ (EOQ) = (51,282)/(5,836) = 8.78 = 9 batches  

 

Economic order quantity analysis has shown that the optimal batch 

size is 5,836 pieces; as a result there will need to be 9 batches run 

per year to meet the annual production of 51,282 points. 
 



Part # Part Description
M-1 M-2 SL-1 SL-2 GT-75

PBU-MC-SS-004 Point / / / / 451.5 451.5 hrs/yr

PBPP-MC-BR-001 Spool 514.2 / 709.3 / / 1223.5 hrs/yr

PBU-MC-SS-003 Shaft / / / / 461.8 461.8 hrs/yr

PBPP-MC-SS-010 Push-Pin / / / / 684.2 684.2 hrs/yr

PBPP-MC-BR-001 Body(batch) 309.0 / 933.5 / / 1242.5 hrs/yr

Body(cont) / 1781.0 / 1781.0 / 3562.0 hrs/yr

PBU-MC-SS-006 Wear Washer 121.9 / / / / 121.9 hrs/yr

Assembly station 1 Point Assembly / / / / / 162.4 hrs/yr

Assembly station 2 Body Assembly / / / / / 615.5 hrs/yr

945.1 1781.0 1642.8 1781.0 1597.5 8525.3 hrs/yr

/

1700.0 hrs/yr

5.015

Machine Time Available = 1780 hrs/yr

Worker Availabilty

50* weeks/year X 8 hours/day X 5 days/week X .85** = 1700 hours/year

*2 weeks a year is for repairs and vacation

** 85 % efficiency for workers

Total Workers Needed

Machine

Staffing Requirements

Totals



CNC to Increase Speed and Efficiency


