





HETA 81-375-1277 NIOSH INVESTIGATORS:
MARCH 1983 DONALD W. BADGER, PH.D.
KP MANUFACTURING COMPANY

MINNEAPOLIS, MINNESOTA

L. SUMARY

In June, 1981, the National Institute for Occupational Safety and Health
(NIOSH) received a request to conduct a health hazard evaluation (HHE) at
KP Manufacturing Company, a Minneapolis, Minnesota based manufacturer of
hand-held lubricatinn equioment. The objective was to make an ergonomic
assessment of jobs whose demands upon the musculoskeletal system (MSS)
were thought to he associated with 19 cases (18 females, 1 male) of carpal

tunnel syndrome diagnosed in oroduction employees during a 2 year period.

At the time of the request, 157 employees (92 males, 65 females) were
engaged in various cutting, stamping, threading, welding, assembling and
similar tasks. The majority of these tasks required extensive and

fepetitive use of the hands.

From observations of oroduction and assembly operations, the NINSH
investigator and a consultant selected 15 jobs which imposed stressful
ergonomic demands on workers. These demands included fatiquing postures
and motions of the trunk and upner limb; awkward stock locations requiring

excessive reach; machine design or positioning which required excessive



1imb travel distances; lack of mechanical aids to move stock; and the use
of defective parts in assembly operations which required the application

of forceful hand gripping.

Recommendations for modifying or eliminating these problems were submitted
to the company in May, 1982, and implementation of most recommendations
was comnleted by October, 1982. Only one case of carpal tunnel syndrome
(a recurrence in one female) was reported subsequent to the onset of

workplace chanqges.

- — - ——

On the basis of these observations, NIOSH determined that production work
at KP Manufacturing Co. was associated with a high number of MSS
disorders. However as a result of implementing NIOSH recommendations for
worknlace redesign, KP has made significant progress in effecting job
chanqes designed to reduce conditions conducive to the development of such
disorders. The company should continue to assess jobs associated with
such complaints and modify them when possible. In addition, emnloyees

should be encouraged to report such complaints promptly.
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II. INTRODUCTION

In June, 1981, the National Imstitute for Occupational Safety-and
Health (NIOSH) received a request to perform a health hazard
evaluation (HHE) at the KP Manufacturing Company, Minneapolis,
Minn., a manufacturer of hand-held lubrication equipment. The
request, initiated by both KP management and representatives of
the United Electrical, Radio and Machine Workers of America

Union Local 1139, was prompted by concern for the number of
workers who had incurred musculoskeletal (MSS) disorders,
particularly carpal tunnel syndrome, while employed as
production and assembly workers at this plant. The objective was
to determine if excessive musculoskeletal demands were associated
with those jobs being performed by workers reporting OSHA Code 26

(hand, wrist and forearm) complaints,



An initial ergonomic assessment of production and assembly jobs
was carried out on September 9-10, 1981. Subsequently, on
February 9-10, 1982, a comprehensive evaluation of 15 jobs
deemed to be particularly stressful was carried out by the NIOSH
ergonomics specialist and a consultant, Mr. James Foulke,

" University of Michigan Department of Industrial and Operations
Engineering). An interim report prepared by the consultant,
containing recommendations for job modifications was sent to KP
management and representatives of Union Local 1139 on May 5,
1982. Based upon NIOSH recommendations,the company commenced a

program of extensive job modifications, and reported the status
of completed and scheduled changes to NIOSH on November 5, 1982,






at NIOSH who recommended that the company submit a request for an
HHE, indicating their concern for the number of musculoskeletal

complaints by KP employees.
IV. EVALUATION PROCEDURES
A. Medical

During the initial visit of the NIOSH investigator in September,
1981, company medical records were reviewed to determine which
jobs were associated with reported MSS complaints. Of the 19
complaints, 9 occurred in production while 10 were in assembly
jobs. Production complaints could not be attributed to any
specific job; there were 3 complaints associated with one
riveting job in assembly and 3 in a job involving final assembly
of air guns, a job which had been modified prior to the NIOSH in-
spection. Consequently, a more widespread ergonomic review of

operations was indicated.

B. Ergonomics

During the September visit, an initial walk-through tour of the
day shift production and assembly areas was made with the 2 fore-
men and the plant personnel officer.The purpose of this tour was
to become familiar with plant operations and to identify specific
tasks for more detailed evaluation. Jobs so identified were

photographed with 35 mm still camera and 8 mm motion picture cam-



era for for future job evaluatiog. Operations in each area were
discussed with foremen to further identify problem task elements.,
Finally, union representatives on the company safety committee
and individual workers were interviewed about their perception of

fatiguing operations in the plant.

Subsequently, films were reviewed and a list of problem jobs
compiled. Preliminary findings were discussed with the NIOSH con-
sultant. On February 9-10, an in-depth ergonomic audit of 15 jobs

was performed at KP.

V. EVALUATION CRITERIA

Few quantitative criteria exist which clearly identify hazardous
motions and postures associated with this type of work. Rather,
generally accepted ergonomic principles concerning workplace lay-
out are utilized which involve the application of professional
judgement. Since complaints centered around hand and wrist
usage, particular emphasis was placed upon task elements which
resulted in excessive wrist extension and flexion, ulnmar and rad-
ial deviation,and excessive usage of pinch grips. Recommenda-
tions centered around reorienting workplace layout to eliminate

these stressful hand positions and motions.






4. Poor machine or machine part design. Placement of
stock or parts in the machine or removing them often
required excessive reach or force. Levers often required
unnecessary, often fatiguing motions. Motions could be

modified or eliminated without interfering with the

operation. (c.f. Figs. 17, 29, 30, Appendix A)

5. Transporting and loading/ unloading stock. A lack of
use of load levelling stock carts often required exces
sive bending motions conducive to back strain., Frequent
ly, parts were unloaded with coal scuttles. This was a
frequent complaint of employees. (c.f. Fig. 30, Appendix
A)

6. Defects in Parts. In some assembly operations, defects
in parts required the use of excessive hand forces to
complete the assembly. In some cases, this appeared to
be due to manufacturing defects, while in a few in-
stances, bulk handling of parts in stock carts may have

produced the defect.

During the ergonomic evaluations, individual workers were
requested to describe specific problems related to their jobs.
Also, union representatives of KP's safety committee were asked
to identify work-related problems. Comments most often given in-

cluded, 1) unreasonably high production standards, 2) poor






A summary of recommendations includes the following:
1. Hand and wrist positions and motions

a. When possible, reorient machine, tool, lever

and/or operator position so that a neutral wrist
position is maintained. This may involve

positioning the machine or tool in a non-

traditional manner (e.g. other than perpendicular to the

floor).

b. Relocate stock or part delivery at beginning

and end of operation to optimumize hand, wrist and
forearm positions. This often can be done by

positioning the worker in front of the machine in the
required operating position, noting the reach
characteristics of the worker, and locating stock flow at

the beginning and end of operation. takeaway accordingly.

c. Use clamps, jigs, etc. to hold parts while
assembling when excessive hand forces are
required. Discourage workers from using poorly

formed parts and trying to force a fit.

d. Use mechanical action or air jet, rather than
hand force to extract parts after stamping,

welding, etc.

11






BI

Company Actions Following Interim Report

On October 29, 1982, approximately 7 months after
receiving the NIOSH interim report, KP submitted a
schedule of operations to describe implementation of the
recommended changes. They included a description of the
changes made, a completion date or projected date of
completion. All changes were to be completed by the end
of calendar year 1982. ( See Appendix B). The company
stated that following these changes, only one case of
carpal tunnel syn-drome had been reported ( aggrevation

of a former injury).

Final Recommendations

1. KP should continue to implement changes

indicated in their report of October 29, 1982,

2. Methods should be sought to modify riveting operations
(Job 14, Appendix A). If the job cannot be modified,

rotation of workers on this job should be considered, to

minimize exposure.

3. KP should continue to alert workers to the hazards of
carpal tunnel syndrome and other MSS disorders, and
should encourage continued reporting MSS complaints

promptly.
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X. DISTRIBUTION AND AVAILABILITY OF REPORT

Copies of this report are currently availilable upon request from
NIOSH, Division of Standards Development and Technology Transfer,
4676 Columbia Parkway, Cincinnati, Ohio 45226. After 90 days the
report will be available througjh the National Technical
Information Service (NTIS), Springfield, Virginia. Copies of this

report have been sent to:

1. Confidential Requestors

2. KP Manufacturing Company

3. United Electrical, Radio and Machine Workers of America
Local 1139

4, NIOSH, Region

5. OSHA, Region V

For the purpose of informing the 157 "affected" employees, copies
of this report shall be posted by the employer in a prominent

place accessible to the employees for a period of 90 calendar

days.
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Job 2 (continued)

An alternative method for loading the fixture would improve hand posture

and reduce bending at the wrist.

Rods could be placed in the fixture with the heel of the hand away from
the body and fixture by inverting the hand, palm down, in a prone position.
The drill press for this alternate method should be inclined away from the
operator by twenty degrees. If the drill press could be replaced by an
automatic drilling head, the orientation of the rod for drilling could be
nearly vertical, an ideal orientation for hand loading. As conceived, the rod
would be dropped through a guide hole and the drilling would be done below the

surface of the load point.

The probable best method from a performance viewpoint could utilize a
rolling motion to feed the rods over a table and into groove locating them for

drilling.

* Normal hand orientation/position is that posture for which the wrist-arm

angles are near a neutral or relaxed posture.









Job 3 Debur Pump Spout

Task: Load Deburring Machine and Cycle Operating Lever

Recommendations: 1. Redesign lever handle to swivel (the handle must rotate

on a horizontal axis perpendicular to the forearm).

2. 1Install the machine on an open base to provide adequate
leg room for a seated operator.

3. Chamfer jaws to facilitate 1locating spout in machine
chuck with a minimum stroke of lever.

4, Locate stock adjacent to point of use - raise stock
supply to work surface level and eliminate toss aside.

5. Tube entry should be reoriented clockwise 90°.

6. Adapt Bellows air power feed to provide power operator.

The tube deburring machine illustrates a number of design problems which
result in excessive stress on the operator. The machine as purchased is too
low to use when standing. Also it does not accommodate a seated operator
because of the closed construction of the manufacturer provided machine base.
Another major design problem is due to the physical interference between the

part being processed and the operator.

The machine is designed to be operated by pulling on a lever located at
the right side and adjacent to the loading chuck. This lever is operated with
the right hand. The motion of the lever requires the operator to be located in
front of the machine chuck. This places severe limits on the length of pieces

which can be processed in the machine since pieces greater than about twelve












Job 4 Weld Spout

Task: Position Spout for Weld

Recommendations: 1. Relocate supply parts:
a. Lower the stock supply so that the hand can reach
directly to stock.
b. Tilt stock toward the operator for better access.
2. Consider inclined welder tips.

3. Mechanical tripping of piece counter.

Elementary work methods analysis identifies reaching for the spout (as
shown in Figure 5.1) to be inefficient. Excessive shoulder and elbow movements
are required to reach into the poorly located stock pan, placing an excessive
stress on the operator. Straight line or smooth arc motion paths are desired.
Lowering and tilting the stock toward the operator would provide necessary
access to the stock by allowing the operator's hand to reach to and drop onto
the spouts. An alternate stock delivery system should be considered which

would eliminate the stock pans and the need to reach into a pan.

Inclining the welding tips toward the operator would improve the hand
posture. The desired neutral hand posture cannot adequately accommodate the
forward horizontal orientation of the spout on the weld. Inclining the weld

position by offsetting the tips would improve hand posture in this operation.

Manual tripping of the piece counter is an unnecessary element of work.



Job 4 (continued)

Consider the number of motions each shift to trip the counter; the time and
effort could be saved by using either a counter linked to the welder cycle or
using a different method of material control, or by counting in a different

operation.









Job 5 (continued)

the lower edge of the guard obstructs the operator's view of the fixture. This
causes the operator to twist and to bend her head to see the fixture while
loading parts. Relocation or modification of the guard is required to reduce
neck and back stresses. Posture stress of this type must be avoided when
working at the maximum reach distances such as required when loading this

fixture.






Job 6 Weld Cap and Cylinder

Task: Load Parts, Cycle Welder

Recommendations: 1. Improve work height - increase bolster height.
2. Remove interference with stock handling - reshape and

remove edges on stock bins.

Contact between the wrist and the metal edges of the stock hopper is a
possible source of wrist trauma. When reaching to get a part the hand must be
flexed over the hard metal edge. It would be difficult for the operator to
avoid frequently striking this surface which, because of the thinness of the
edge, places a concentrated load on the wrist. The edge should be modified to
avoid the small hard contact point in the path of motion as follows: (1)
remove excess edge material and/or (2) reshape by bending the edge clear of the
motion path. The operator should be able to reach freely to the stock without
looking or bumping into structures. The hand should fall open onto the stock

permitting an easy grasp of the material.

Access to the welding fixture could be improved by raising the operator's
position with a higher platform on which to stand. Wrist bending as the
operator loads the fixture will be minimized by lowering the fixture relative
to the operator. This may most easily be done by raising the operator working
height if it is not practical to modify the machine height. Note the
operator's elbow is below the fixture height placing the forearm in an upward

direction, thus leading to the wrist bending to place a part down into the

fixture.












Job 7 (continued)

operator as possible. Knee room and foot support particularly should be

reviewed in addition to the arm clearance requirements previously stated.






Job 8 Assemble 031 Can

Task: Screw Pump onto Can Base
Recommendations: 1. Provide power chuck.

Excessive and highly repetitive motions should be avoided as risk factors
in cumulative trauma problems. This operation requires what can best be
described as dramatic hand motions to screw the oil can together. The hand was
seen to be extended to its limit to enable it to grasp the broad base of the
0oil can. This operation should be reviewed to develop an assembly process
other than hand assembly. A power driven chuck similar to that used in
assembling the grease gun should be used to eliminate the many repetitive

motions.

Caution should be exercised in designing a new operation. The pump head
may not provide an adequate grip for power driving the can onto the pump head.
Consider loading the two parts into a fixture which will align the parts for

power assembly.






Job 9

Hose and Coupler Assembly

Task: Load Coupler in Chuck, Load Hose into Clamp and Foot Actuate Cycle

Recommendations: 1. Eliminate arm interference with bin edges.

2. Improve operator posture by increasing the height of the
work.
3. Redesign the disposal chute to improve operator access

and accommodation.

In common with a number of operations in this study, interference is

present when the operator reached for stock. Poorly located, shaped and

trimmed edges cause excessive wrist bending and probable impact of the wrist

with the storage system. The figures illustrate the problem. Removing the bin

edges or bending out to provide an extended supply surface is required to

provide direct access to stock.

The following principles should be utilized in designing work spaces:

1.

Motion paths should be as direct as possible:

a. The length of the motion paths should be short.

b. Either a straight line or simple arc path motion should be used.
c. The path must be consistent with simple hand motions.

No interferences: surfaces, objects or edges should not be in the
path of a motion.

A1l surfaces which body members may be in contact with or rest on
shall be:

a. Smooth.












Job 10 Assembly Grease Gun Body

Task: Install Plunger Assembly into Grease Gun Body, Install Pump Head on

Body, Locate Pump Head onto Body and Power Screw Pieces Together

Recommendations: MNone

This operation lacks the crispness of a concise compact layout. However
no significant problems were identified. The effective location of stock at a
convenient height and the mobility of the standing operator allow the operator
to assemble grease gun bodies without experiencing the stresses of a more

constrained workplace.

The use of a power scissor 1lift to position the stock bin, into which the
assembled guns are placed, is a particularly effective method for using large

capacity stock containers.






Job 11 Micro Lube Cap Assembly

Task: Assemble and Rivet Cap

Recommendations: 1. Research rivet anvil design.
2. Reset rivet machine; incline toward operator.

3. Increase seat height to improve work posture.

Locating parts over the anvil on a rivet machine is a much more difficult
task than might be imagined. The shape of the anvil end makes positioning
parts onto the anvil and pressing them into position difficult. Because the
anvil edges are sufficiently sharp and clearances sufficiently small, parts
tend to catch and bind as they are assembled on the riveter. As the parts
catch and bind, the operator must exert significantly greater force to press
the pieces into place. 1Ideally, pieces to be mated can be chamfered to aid in
locating and guiding the pieces into place. An improved anvil shape could

greatly facilitate locating the cap assembly on the riveter.

The vertical orientation of the anvil makes placing the parts onto the
anvil difficult for several reasons. First, vision is obstructed; as the parts
are brought up to the anvil they mask the anvil. Blind assemblies in which
parts fit over rather than into engagement, block the visual cues normally
utilized by the operator. Secondly, when maximum manual control is required in
locating parts, awkward postures are to be avoided. The ulnar wrist deviation
present when the parts are over the anvil is undesirable because in addition to
the stress of the bent wrist, the operator lacks the reference of a neutral

posture when positioning the parts. The figures 15 and 17 show the presence of












Job 12 Plunger Cutoff and Traub Machine

Recommendations: 1. Modify bar stock rack:

a. Shorten stock support bars.
b. Rebuild bar stock storage rack.
c. Raise bolster.

2. Lower Traub machine.

3. Relocate control panel and air valve to eliminate
operator interferences on Traub machine.

4. Redesign racks to obtain proper heights and minimum
motion distance.

5. Locate gauging at effective work height.

The machine operator performs various tasks to maintain and 0pera£e two
screw machines and a custom machine including loading: stock, moving materials

and guaging parts.

Many tasks performed by the operator in this job require excessive or
awkward motions. The variety of the tasks performed and the limited time spent
doing each mitigates the impact of each on the operator. Through workplace
modifications, many of the stresses can be eliminated or substantially reduced.
Variety in the tasks performed provides the operator in this job an opportunity
to recover from the stress of a poor motion and to avoid static or frozen
postural stress which results from repetive work in a fixed location. However,
when many tasks require excessive or awkward motionss, the cumulative effect on
the operator of the stress caused by all the tasks should be considered. The

following tasks are considered to place excessive postural stress on the



Job 12 (continued)

operator:

Machine loading height - bending and bracing the body to perform
routine tasks 1is an unnecessary strain on the operator. The
following tasks are each performed beyond the normal reach distance
of an average operator.

A. Load Bar Stock - The stock can be loaded from the back of one
screw machine but 1loading front of the second requires the
operator to lean over the stock rack and reach over the bar feed
rack to load bars into the machine rack. The stock rack should
be thinner with an adequate rail to lean against, perhaps saving
6 inches of reach distance. Reducing the capacity of the bar
supply by shortening the rack two inches would shorten the
loading distance significantly without reducing the supply
capacity which appears more than that required to maintain the
machine. Raising the loading platform approximately six inches
would place the elevation of the loading at a lower and better
height (the edge of the platform should have a distinctive
surface).

B. Load Rods - The excessive height of the Traub machine results in
several awkward tasks. The machine was setup for a seated
operator but provides poor access to materials. Leaning from the
stool to load rods into the hopper or parts into the shaker is
not satisfactory. In fact the rods were loaded from behind the

load position, next to the wash rack, from where the rods are



Job 12 (continued)

3.

supplied. Loading from the back position requires the operator
to load over the electrical control panel. This position is more
convenient and central to the operator's activity and should be
the primary load point for the Traub machine. The Traub machine
had been built for bottom discharge of assembled parts. The
machine height resuliting from this design required the operator
to load parts at an excessive height. Since the bottom discharge
is not now used, the machine should be Tlowered to provide
reasonable working heights. The control panel and utilities
should be relocated to prevent interference with the operator's

tasks.

Tray Racks - The rod discharge pans and wash rack are set too
low. The operator should not be required to bend to handle
parts. Placing work below normal hand height requires the
operator to bend and experience significant postural loading of
the back. This back work results from poor workplace design.
The employer gets very Tlittle value for the effort expended in
tasks such as this. The problems here are also in sharp contrast

to the superior work leveling systems used throughout the plant.

Gauging Tasks - The operator infrequently performs two gauging
tasks measuring the length and diameter of the rods produced by
the screw machine. For both tasks the tooling is located below

the normal maximum reach distance of the operator; requiring the



Job 12 (continued)

operator to bend to reach the tool. Locating the tools at a

convenient height and providing good operator vision is required.
A small rack or shelf on which the gauges could be located at 50"

to 60" height would allow the operator to quickly, accurately and

comfortably perform these tasks.















Job 13 ' Hose Adapter

Recommendations: 1. Relocate power chuck incliined 45° up.
2. Improve access to stock by reshaping the stock bins and
removing barrier edges.

3. Provide adequate space for comfortable seating.

The operator orients the barbs, places barb in chuck and screws hose

adapter onto the barb.

Considerable wrist bending is required to load the barb into the chuck
and hold the adapter for assembly. A power driven chuck is located directly in
front of the operator. The horizontal orientation of the chuck requires the
supination and extension of the wrist. Interference with the edges of the
stock trays forces the arms into a more extreme posture by creating a barrier
over which the arms must be held. The naturai orientation of the part in the

hand suggests an inclined loading orientation of 45° to the vertical.

Redesign of the workspace should provide better access to the stock trays
without hard edges protruding into the reach path. The operator should not
have to flex the wrist over a barrier edge to grasp materials. When the stock
is located too high with respect to the operator, that is, above elbow height,
the forearm will be directed upward making reaching down over edges awkward and
resulting in excessive wrist motion. No surface or edge should interfere with

the simplest direct reach of the hand from the last work location to the stock.

The operator requires adequate open area for the legs and feet for
























Job 16
Task: Use Power Lift to Level Work

An operation was observed which is an excellent example of the use of a
device to position stock to eliminate excessive operator effort and stress.
Heavy 1ifting, lifting from floor level and frequent body motions caused by
materials located outside the standing reach sphere, place an unnecessary load
on the worker and result in lost productivity. Body motions are slow in
comparison with arm motions, adding time and representing a significant source

of fatigue in the job.

The use of a small power 1ift by a production operator in a manufacturing
operation is a far-sighted method for dealing with the physical stresses of a
job. The 1ift used was designe&‘for handling loads of stock. Providing the
operator access to the 1ift with control and adjustment of the work height is a
notable improvement over the usual work station in which the stock is located
without regard to the needs of the worker. Typically, an employee, designated
as a material handler, will bring stock to the work station with a powered
device and deposit the stock. The difficulty with this is that the location of

material is left to the descretion of the material handler.

The material handler when moving unit loads such as palletized or
containerized materials is restricted in locating stock by the maneuverability
of the material handling equipment. This frequently, if not generally, results
in stock being poorly positioned for access by the worker. The problem with

locating stock for use by an operator is that both height and orientation












A - Machine or drill press lever close to body 18"
above bench, 26" above seat pan (43,8,-6).
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B - Machine or drill press lever high position 22"
above bench, 30" above seat (43,8,-6).
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F - Simulation of loading bar stock at a reasonable
location (50,0,20).




G - Simulation of debur operation, right hand presses
down in weak direction at knee level (28,8,-1).
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APPENDIX B
KP MANUFACTURING COMPANY .

MINNEAPOLIS,* MINN.

Upgrading of Work Conditions

and Operations

September 8, 1982






9/8/82

NIOSH PROGRAM

UPGRADING OF WORK CONDITIONS AND OPERATIONS

RICK RALEY
PLANT ENG.

The purpose of this program is to uvgrade work conditions and
manufacturing operations to the point whereby the hourly employee
has a minimum exposure to work related conditions which are
contributary to back injuries, carpal tunnel syndrome, and other

medical problems thet have created our high Workman Compensation
Insurance Reserves.

This program is based upon the findings cf a study conducted by
NIOSH and their subsequent report. In addition to the NIOSH report,
the program contains the findings of surveys and studies conducted
by KP Supervisors, Managerial people, and our Insurance Companies.

The problems and subsequent corrective action to be taken will be
addressed in the following manner:

1. IMMEDIATE - Those items which can be done
. immediately requiring a minimal amount of
time to correct and will provide a permanent
or temporary correction.

2. INTERMEDIATE - Those items which may be a
priority I or 2 but in terms of time to correct
require more time than an Immediate item but
less time than a Long Term item.

3. LONG TERM - Those items which may or may not
present the most hazardous conditions but require
the most time to restudy, evaluate and engineer
to provide the proper correction.

The work will be conducted by the Maintenance Dept. and completed
per the attached schedule with targeted completion dates.



NIOSH-KP

INTERMEDIATE ITEMS

COMPLETION
TARGET DATE

ACTUAL
COMPLETION DATE

2 Barb & Adapter 11-15-82

1ange angle to machine
ike hopper for parts
ljustable chair

.ndle Machine 11-22-82

wise rod magazine for easier
rading

'justable seating

Machine . 11~-7-82
wise operating handle

:arrange work area

embly Machines 11-7-82

able seating

ad & Handles 11-15-82

de out of handle bin for easier






September 13, 1982
NIOSH-KP

LONG TERM ITEMS

COMPLETION ACTUAL
TARGET DATE COMPLETION DATE
1. OPERATION: ' Machine EZL Heads 12-17-82

(Tool room to make)
1. Change parts fixtures to EZ load
2. Rearrangelwork area
3. Adjustable seating

2. OPERATIONS: Assemble Oiler Pump 12-24-82

1. Power feed or different handle
2. Rearrange work area
3. Adjustable seating

~

2. OPERATION: Assemble Cap & Spout to Body 12-24-82

1. Power driver
2. Different fixturing

4. OPERATION: Foot Pedals-Approx 45 Machines 12-24-82

1. Make adjustable
2. Make foot rest for pedals

4. OPERATION: Snow Machines 12-10-82

1. Eliminate smoke with better
exhaust system

6. OPERATION: P1l00-P300 Head Machine 12-17-82
(Tool room to make)

1. Change to better parts
clamping system

7. OPERATION: Loading Caps into Cap Threader Bins
12-24-82

1. Electric magnet or dump bins
to eliminate shoveling of parts
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