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From: William Miller
To: Patrick T Lukens
Cc: "curtis lerol"; David R. Pushka
Subject: RE: Barrel removal
Date: Tuesday, February 05, 2013 2:06:58 PM


In the process of moving right now, tried to call in. It is coming up but
VERY slowly now at 30psi. It appears to be slowed down at the barrel rib in
the middle.  They were going to crank it up to 35psi. We have the bypass
valve shut and the Tee handle out.


I called in just in case you were using the dial up number. Should I call
your office?


-----Original Message-----
From: prvs=0748398BB6=ptl@fnal.gov [mailto:prvs=0748398BB6=ptl@fnal.gov] On
Behalf Of Patrick Lukens
Sent: Tuesday, February 05, 2013 10:17 AM
To: William Miller
Cc: curtis lerol; David R. Pushka
Subject: Barrel removal


Bill,
Let me put in writing my suggestion for the next barrel removal.  Let me
know the results of this test.  I've added more since we talked.


0.  Instrument the follower plate so that you can know it position within
the barrel.   A ruler of some sort that indicates its height is what I have
in mind.  It needs to be something that can be read by a person well away
from the barrel.
1.  Leave the plate air supply valve closed (valve labeled 33 on page 22 of
the manual).
2.  Remove the T handle from the plate.
3.  Energize the lift post and open the control valve to raise.  If it
doesn't move, raise the air pressure a bit.
4.  Stop raising when the plate is about half way up.
5.  Reduce the supply air pressure to 30 psi and try to raise some more.
      If it moves, stop when the plate is 6 inches from being clear of the
barrel.
      If it's stuck, raise the pressure until it begins moving again.  Then
stop when the plate is 6 inches from begin clear of the barrel.
6.  Reduce the supply pressure to 20 psi and slowly raise until the plate is
clear.


My understanding is that the plate supply valve is probably clogged anyway,
so steps 1 and 2 are essentially identical to what you've been doing.


Once the barrels are gone, I think it would be useful to weigh the follower
plate and post mechanism.


1.  Turn off the supply air.
2.  Use the control valve to allow the plate to slowly lower to the bottom.
3.  Turn on the supply air, regulated down to below 3 psi.
4.  Use the control valve to raise the plate.  It shouldn't budge.
5.  With the control valve in the "up" position, slowly increase the supply
pressure until the plate begins raising.  Note this pressure.
6.  Set the control valve to neutral for 10 seconds.  Then move to the "up"
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position and note the results.
7.  Repeat step 6 a couple of times.
8.  Increase the air pressure by 10%.  Repeat step 6 a couple of times.
9.  Set the control valve to "up" and raise the plate to the top.


I hope that the previous procedure will tell us the final pressure we want
to see in the posts when the plate clears the barrel top.  This should be a
goal, and should prevent exciting, violent plate movements.


Pat








From: Curtis Lerol
To: Patrick T Lukens
Cc: William Miller Jr; David R. Pushka
Subject: Re: Revised Barrel Changing Procedure
Date: Wednesday, February 06, 2013 6:27:06 PM


The north barrel change went very well, very controlled and they had only 48 psi of
pressure upon extraction and insertion.  The South barrel was also very well
controlled but we had to kept increasing the pressure in 5 psi increment till around
70 psi.  The operator was very careful and performed another perfect extraction. 
We put a new bottom o ring on the south barrel and that also went in without any
problems at a 50 psi setting.
Lets say I push the control lever down, this will allow air from the regulator, let's say
50 psi to enter the top of the cylinder pushing the cylinder downward, when doing
this the control valve also has a port which lets the air beneath the cylinder to
escape.  Now if raise the lever to raise the ram it will put air to the bottom of the
cylinder and release the 50 psi that was pushing down on the top.
Curt


On Wed, Feb 6, 2013 at 5:05 PM, Patrick Lukens <ptl@fnal.gov> wrote:
This inspires questions.
How did today's barrel change go?  I guess you can tell me tomorrow.
Now the kindergarten question - How does the control valve work?  Is it just a vent?
  It appears that the input cannot be controlled, so it is by venting that the thing
moves.  Is there something more subtle than that?
 
Pat
 
 
----- Original Message -----


From: Curtis Lerol
To: William Miller Jr ; Patrick Lukens ; Dave Pushka
Sent: Wednesday, February 06, 2013 4:07 PM
Subject: Revised Barrel Changing Procedure


Here is the barrel change without pressurizing the drum and removing the
diaper. 
Curt
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From: William Miller
To: Patrick T Lukens; David R. Pushka
Cc: whmiller@umn.edu
Subject: RE: Chat about the dispenser
Date: Wednesday, February 06, 2013 7:19:59 AM
Attachments: Steel Plates Dropping Feb 5th 2013.docx


That would be good we have yet one new thing to chat about. I have attached Curt’s write up
about our first dropped steel plate incident. It was totally operator caused by moving the crane at
the same time people were rotating the plate and it was not quite far enough to the west so the
corner of the plate struck the story pole. 
 
On a good news side of things we did receive Dave’s cam follower yesterday.
 
Bill
 


From: prvs=3749EB27E4=ptl@fnal.gov [mailto:prvs=3749EB27E4=ptl@fnal.gov] On Behalf Of Patrick
T Lukens
Sent: Wednesday, February 06, 2013 5:23 AM
To: William Miller; David R. Pushka
Subject: Chat about the dispenser
 
Can we use the usual conference phone number to have a three-way chat about the dispenser at 8:00?
phone 866-740-1260, ID 8408053.
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[bookmark: _GoBack] Step leading to the steel plate dropping 11:45AM on February 5, 2013


The Steel Plates were placed in the diagonal position since there was not a scan for that particular vertical layer.  These lay from the South East corner to the North West corner.  After putting the module into position they picked the steel plates up and started to rotate and travel north at the same time.  When doing this the furthest most east plate hit the story pole causing vacuum failure and thus releasing all the plates.  I would guess the plates were about a foot above the modules when they dropped but after an inspection of the modules surface there appeared to be no damage.  The story pole was inspected as well and that also showed no sign of damage.  One green cup did get bent on the fixture and was replaced.  Everyone was using their guiding poles at this time but they were unable to stop the swing because of the momentum of the crane moving north.


We now have implemented that this rotation of plates to only happen when the crane is not moving so the load can be controlled at all times.







From: Patrick T Lukens
To: William Miller; "Curtis Lerol"
Cc: David R. Pushka
Subject: Re: Revised Barrel Changing Procedure
Date: Thursday, February 07, 2013 10:37:46 AM


More brilliance.  Why not buy two $100 drum dollies and set the barrels on them?


----- Original Message -----
From: William Miller
To: 'Patrick T Lukens' ; 'Curtis Lerol'
Cc: 'David R. Pushka'
Sent: Thursday, February 07, 2013 7:20 AM
Subject: RE: Revised Barrel Changing Procedure


No they did not get measured, I will try and make sure that happens on the next glue change. I
was too busy yesterday and did not relay the information to the foremen. We did not get enough
information from the afternoon crew during the adhesive change to say for sure. They said it
went slow. Which doesn’t help much. Slow and safer is good. They did have problems with air
leaking past the seal in the north barrel ram. They ended up leaving the valve open on the
bottom. The day shift spend some time realigning the drum this morning and has reduce the leak
rate considerably.
 
Bill
 


From: prvs=975054E6FE=ptl@fnal.gov [mailto:prvs=975054E6FE=ptl@fnal.gov] On Behalf Of
Patrick T Lukens
Sent: Wednesday, February 06, 2013 9:10 PM
To: Curtis Lerol
Cc: William Miller Jr; David R. Pushka
Subject: RE: Revised Barrel Changing Procedure
 
Curt,
Thanks for the report.  That sounds encouraging.  Are we agreed that we can live without the
follower plate air?  I think that going to a high pressure in the pistons is safer than using the follower
plate air, unless we do some serious throttling of the follower plate (relief valve, flow restrictor, etc.).


I mostly answered my own question by visiting the adhesive dispenser here and staring at the decal
on the control valve.  Of course it raises more questions.  I still have not seen any data from the
pressure gauges.  I would like to know what the gauges read during normal operation, and when the
barrel is exchanged.  After staring at the decal, I can only imagine that a seal leak affects us if it is so
large that it overwhelms the exhaust port, or overheats the compressor.  The gauges should answer
the first condition and the second condition hasn't been mentioned.  My questions have now reached
the first grade level.  More education is needed here.  I want to completely understand this thing
before we take it out of service.


Did the volumes and weights of the purge samples get measured?


Pat


From: Curtis Lerol [lerol001@umn.edu]
Sent: Wednesday, February 06, 2013 6:27 PM
To: Patrick T Lukens
Cc: William Miller Jr; David R. Pushka
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Subject: Re: Revised Barrel Changing Procedure


The north barrel change went very well, very controlled and they had only 48 psi of
pressure upon extraction and insertion.  The South barrel was also very well controlled but
we had to kept increasing the pressure in 5 psi increment till around 70 psi.  The operator
was very careful and performed another perfect extraction.  We put a new bottom o ring on
the south barrel and that also went in without any problems at a 50 psi setting.
Lets say I push the control lever down, this will allow air from the regulator, let's say 50 psi
to enter the top of the cylinder pushing the cylinder downward, when doing this the control
valve also has a port which lets the air beneath the cylinder to escape.  Now if raise the
lever to raise the ram it will put air to the bottom of the cylinder and release the 50 psi that
was pushing down on the top.
Curt


On Wed, Feb 6, 2013 at 5:05 PM, Patrick Lukens <ptl@fnal.gov> wrote:
This inspires questions.
How did today's barrel change go?  I guess you can tell me tomorrow.
Now the kindergarten question - How does the control valve work?  Is it just a vent? 
It appears that the input cannot be controlled, so it is by venting that the thing
moves.  Is there something more subtle than that?
 
Pat
 
 
----- Original Message -----


From: Curtis Lerol
To: William Miller Jr ; Patrick Lukens ; Dave Pushka
Sent: Wednesday, February 06, 2013 4:07 PM
Subject: Revised Barrel Changing Procedure
 
Here is the barrel change without pressurizing the drum and removing the diaper. 
Curt
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From: William Miller
To: Patrick T Lukens; "curtis lerol"; Curt Lerol; whmiller@umn.edu
Cc: "Ken Wood"; Victor J. Guarino; David R. Pushka
Subject: RE: Dispenser thoughts
Date: Friday, February 01, 2013 11:41:12 AM
Attachments: 12 A-Supply and Accessory Literature-English.pdf


I attached the manual without the 27 different languages. Looking over the
Lift/Ram system some parts are brass, some are stainless. If I can use all
brass I can try and get Curt to pick up the parts, if everything needs to be
stainless that I will need to just order them (and the price goes up) from
McMaster Carr. 


Bill


-----Original Message-----
From: prvs=0744D8A877=ptl@fnal.gov [mailto:prvs=0744D8A877=ptl@fnal.gov] On
Behalf Of Patrick Lukens
Sent: Friday, February 01, 2013 11:19 AM
To: William Miller; 'curtis lerol'
Cc: Ken Wood; Victor J. Guarino; David R. Pushka
Subject: Re: Dispenser thoughts


Plans in writing:


1.  The Ash River dispenser should have 6 pressure gauges installed on the
barrel pump systems, 3 on each side.  Locations are with respect to the
drawings on page 22 of the manual.  Gauges should be installed to measure
the pressures at both points 7 on the lower right drawing, to test the
behavior of the seal labeled 17.  Gauges should also be installed to check
for leaks in the plate-raising system, valve labeled 33 on the upper right
drawing.
2.  Monday morning, attempt operation as usual.  Record pressures in the
gauges after the purge has been performed.  Record the plate heights for
both barrels.  Note the distance to the next barrel corrugation.
3.  Glue a module.  Record the pressures after each barrel pump operation
(when the main pumps get filled).
4.  Measure the plate heights.
5.  If there are no problems, continue assembling and continue taking
pressure and plate height data.  Stop if there are any problems.
6.  Hold a phone meeting to review data as soon as something is learned, or
13:00, whichever comes sooner.


It's a start.  I'd like to understand what's broken.


Pat


----- Original Message -----
From: "William Miller" <whmiller@umn.edu>
To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
<curt@soudan.umn.edu>; <whmiller@umn.edu>
Sent: Friday, February 01, 2013 10:42 AM
Subject: RE: Dispenser thoughts


>I went out to double check and the clearance is too tight on the bottom to
> put an elbow and gauge. There is 1 1/2 inches but you could hit it with
> the
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Manufacturers of Precision Dispense Systems & Valves 
phone: (734) 459-8600 fax: (734) 459-8686  www.sealantequipment.com 



NOTE:



The information contained within is 
vendor supplied and maintained; 
therefore the products described 
within are subject to change without 
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INGERSOLL-RAND COMPANY
P.O. BOX 151 �  ONE ARO CENTER � BRYAN, OHIO 43506�0151



OPERATOR’S MANUAL 650683�X
RELEASED: 1-5-96
REVISED: 2-15-02
(REV. C)



TWO BALL PUMP SERIES
6” AIR MOTOR
23:1 RATIO
6” STROKE



INCLUDE MANUALS: 66300�X LOWER PUMP END (PN�97999�646) &
S�632 GENERAL INFORMATION MANUAL (PN�97999�624)



SPECIFICATIONS, SERVICE KITS, GENERAL INFORMATION, TROUBLESHOOTING



650683-XXX



300 SERIES STAINLESS STEEL



READ THIS MANUAL CAREFULLY BEFORE INSTALLING,
OPERATING OR SERVICING THIS EQUIPMENT.



It is the responsibility of the employer to place this information in the hands of the operator. Keep for future reference.



SERVICE KITS



• Use only genuine ARO� replacement parts to assure compatible
pressure rating and longest service life.



• 61355 for repair of Air Motor section.
Service Note: The Air Motor Service / Parts Manual is not shipped
with the pump but it is included with each Service Kit. If this Service /
Parts Information is needed, request the Air Motor Operator’s Manu�
al from ARO. (Manual 6564X�X, PN�97999�174).



• 637305��X43 for repair of Lower Pump section.
Refer to the chart on page 2 for description of �XXX options.



SPECIFICATIONS



Model Series (Refer to option chart) 650683�XXX. . . . . . . . . 
Type Air Operated, Two Ball. . . . . . . . . . . . . . . . . . . . . . . . . . 
Ratio 23:1. . . . . . . . . . . . . . . . . . . . . . . . . . 
Air Motor 65665�B. . . . . . . . . . . . . . . . . . . . . . . 
Motor Repair Kit 61355. . . . . . . . . . . . . . . . 
Motor Diameter 6"  (15.2 cm). . . . . . . . . . . . . . . . . 
Stroke 6". . . . . . . . . . . . . . . . . . . . . . . . 
Air Inlet (female) 1/2 � 14 N.P.T.F. � 1. . . . . . . . . . . . . . . . 
Air Exhaust (female) 1�1/4 � 11�1/2 N.P.T.F. � 1. . . . . . . . . . . . . 



Lower Pump End Series 66300�XXX. . . . . . . . . . . 
Lower Pump Repair Kit 637305�X43. . . . . . . . . . . 
Material Inlet (female) 1 � 11�1/2 N.P.T.F. � 1 &. . . . . . . . . . . . 



(male) 2 � 11�1/2 P.T.F. (Short). . . . . . . . . . . . . 
Material Outlet (female) 1 � 11�1/2 N.P.T.F. � 1. . . . . . . . . . . 



Weight 46.2 lbs (21 kgs). . . . . . . . . . . . . . . . . . . . . . . . . 



PERFORMANCE
Air Inlet Pressure Range 30 � 150 p.s.i. (2 � 10.3 bar). . . . . . . . . . 
Fluid Pressure Range 690 � 3450 p.s.i. (47.6 � 238 bar). . . . . . . . 
Maximum Rec’d Cycles / Minute 60. . . . . 
Displacement In3 Per Cycle 14.5. . . . . . . . . 
Volume / Cycle 8 oz. (238 ml). . . . . . . . . . . . . . . . . . . 
Cycles Per Gallon 15.9. . . . . . . . . . . . . . . . 
Flow @ 60 Cycles / Minute 3.7 g.p.m. (14.0 l.p.m.). . . . . . . . . . 
Noise Level @ 60 p.s.i. � 40 c.p.m. 84.8 db(A) *. . . . 



* The pump sound pressure level has been updated to an Equivalent Continuous Sound
Level (LAeq) to meet the intent of ANSI S1. 13�1971, CAGI�PNEUROP S5.1 using four
microphone locations.



PUMP DATA



Air Motor 65665-B
(See Manual 6564X�X)



FIGURE 1



Material Outlet (female)
1 � 11�1/2 N.P.T.F. � 1
32�  FROM AIR EXHAUST



Material Inlet



Lower Pump 66300-XXX
(See Manual 66300�X)



Air Inlet (female)
1/2 � 14 N.P.T.F. � 1



Spacer Section



12�11/16"
(322 mm)



1 � 11�1/2 N.P.T.F. � 1
FEMALE INLET



2 � 11�1/2 P.T.F. SAE
SPECIAL SHORT MALE



Accessories Available: 91790 Silencer, 66101 Wall Bracket.



 



NUT Y85�29�C (3)



SPACER ROD 94209 (3)



CONNECTOR
See Figure 2



MODEL 650683�XXX



39�3/4"
(1009 mm)



18�15/16"
(481 mm)



SPRING 94674



IMPORTANT
This is one of the four documents which support the pump. Re�
placement copies of these forms are available upon request.
� 650683�X MODEL OPERATOR’S MANUAL
� GENERAL INFORMATION � INDUSTRIAL PISTON PUMPS
� 66300�X LOWER PUMP END OPERATOR’S MANUAL
� 6564X�X AIR MOTOR OPERATOR’S MANUAL











650683�X



PUMP OPTION DESCRIPTION CHART



650683�  � �X



PACKING MATERIAL



PLUNGER TYPE



SPRING ARRANGEMENT



(PACKINGS ARE UPPER AND LOWER UNLESS NOTED)PACKING MATERIAL



SPRING ARRANGEMENT
4 Multiple Wave Spring w/



316 Stainless Steel Balls
7 Multiple Wave Spring w/



440 Stainless Steel Balls



PLUNGER TYPE
3 Hardened Stainless Steel w/



Hard Chrome Plating
B Hardened Stainless Steel w/



Ceramic Coating



3 Glass filled Teflon P UHMW�PE / Teflon staggered (upper)
C UHMW�PE UHMW�PE (lower)
G UHMW�PE / Leather staggered R Teflon / UHMW�PE staggered (upper)



Teflon (lower)



X X



GENERAL DESCRIPTION



 WARNING  HAZARDOUS PRESSURE. Do not exceed maxi�
mum operating pressure of 3450 p.s.i. (238 bar) at 150 p.s.i.
(10.3 bar) inlet air pressure.
                PUMP RATIO  X 
INLET PRESSURE TO PUMP MOTOR =  MAXIMUM PUMP



FLUID PRESSURE
Pump ratio is an expression of the relationship between the pump motor area and
the lower pump end area. EXAMPLE: When 150 p.s.i. (10.3 bar) inlet pressure is
supplied to the motor of a 6:1 ratio pump it will develop a maximum of 750 p.s.i. (52
bar) fluid pressure (at no flow) � as the fluid control is opened, the flow rate will in�
crease as the motor cycle rate increases to keep up with the demand.



 WARNING Refer to general information sheet for additional
safety precautions and important information.



• The Two�Ball pumps are primarily designed for the pumping of me�
dium viscosity fluids, Stainless Steel construction offers compatibili�
ty with a wide range of fluids. The two�ball design provides better
priming of the lower foot valve. The double acting feature is standard
in all ARO industrial pumps, material is delivered to the pump dis�
charge outlet on both the up and down stroke.



• The motor is connected to the lower pump end by a spacer section.
This allows for lubrication of the upper packing gland and prevents
motor contamination because of normal wear and eventual leakage
through the material packing gland. Be sure the solvent cup is ade�
quately filled with lubricant to protect the upper packings and insure
longest service life.



TROUBLE SHOOTING
Pump problems can occur in either the Air Motor Section or the Lower
Pump End Section, use these basic guidelines to help determine which
section is affected.
If the pump will not cycle.
• Be certain to first check for non�pump problems including kinked, re�



strictive or plugged inlet / outlet hose or dispensing device. Depres�
surize the pump system and clean out any obstructions in the inlet /
outlet material lines.



• Refer to the motor manual for trouble shooting if the pump does not
cycle and / or air leaks from the air motor.



If the pump cycles but does not deliver material.
• Refer to the lower pump end manual for further trouble shooting.



PUMP CONNECTION – UPPER / LOWER



NOTE: All threads are right hand.
1. Lay the pump assembly on a workbench.
2. Remove the three nuts from the three spacer rods. (Fig. 1)
3. Pull the air motor from the lower pump end until motor piston rod is in



the �down" position and lower pump end rod is in �up" position.
4. Using e�ring pliers, slide the retaining ring up far enough to allow the



sleeve to move upward and release the two connectors. (Fig. 2)



Lower Pump
Piston Rod



Pump Motor
Piston Rod Retaining Ring



90102



Sleeve 90109



Connector
90096 (2)



PUMP CONNECTOR DETAIL



FIGURE 2



REASSEMBLY
1. Align the pump motor with the lower pump end.
2. Install the two connectors and retain with the sleeve, slide the retain�



ing ring back into position.
3. Reinstall the spacer rods to the pump motor.
4. Bring the motor and lower pump together and retain with the three



nuts.



PN 97999�655
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OPERATOR’S MANUAL
INCLUDING: OPERATION, INSTALLATION & MAINTENANCE



6564X-X
6566X-X



66620
RELEASED: 8-28-91
REVISED: 10-11-01
(REV. K)



6” AIR MOTORS



READ THIS MANUAL CAREFULLY BEFORE INSTALLING,
OPERATING OR SERVICING THIS EQUIPMENT.



6564X-X and 66620
4” STROKE



6566X-X
6” STROKE



THIS MANUAL COVERS THE FOLLOWING MODELS
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SERVICE KITS
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GENERAL DESCRIPTION
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FIGURE 2� NOTE: LUBRICATE WITH PARKER
‘‘O” RING LUBE (ARO P/N 36460).
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FIGURE 4



� NOTE: LUBRICATE WITH PARKER
‘‘O” RING LUBE (ARO P/N 36460).
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DISASSEMBLY OF AIR MOTOR (CONTINUED)
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90108-1 Piston Rod



65868 Air Motor Base
Ass’y. (Stub)



93312 Guide



93310 Bushing



93311 Retainer



Y6-66-C
Screw (4 req’d)



Y14-616-C
Lock Washer (4 req’d)



Y325-210 “O” Ring



93313 Plate
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66628 Piston Rod 90082 Piston Rod90108-1 Piston Rod
90108-2 Piston Rod
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OPERATOR’S MANUAL 66300-XXX
INCLUDING: SERVICE KITS, TROUBLESHOOTING, PARTS LIST, 
DISASSEMBLY & REASSEMBLY.



RELEASED: 12-15-95
REVISED: 10-27-07
(REV. F)



TWO-BALL STYLE
 LOWER PUMP ENDS



Also covers 637305-X43 service kits
 READ THIS MANUAL CAREFULLY BEFORE INSTALLING,
  OPERATING OR SERVICING THIS EQUIPMENT.



It is the responsibility of the employer to place this information in the hands of the operator. Keep for future reference.



SERVICE KITS



Use only genuine ARO® replacement parts to assure compat-
ible pressure rating and longest service life.
637305-X43 for general repair of 66300-XXX lower pump ends.



GENERAL DESCRIPTION



WARNING  DO NOT EXCEED MAXIMUM OPERATING PRES-
SURE AS INDICATED ON PUMP MODEL PLATE.



WARNING  REFER TO GENERAL INFORMATION SHEET FOR 
ADDITIONAL SAFETY PRECAUTIONS AND IMPORTANT IN-
FORMATION.
This manual only covers the lower pump section. It is one of 
four documents which support an ARO pump. Replacement 
copies of these forms are available upon request.



 650XXX-X Pump Model Operator’s Manual.
 General Information for Air Operated or Hydraulically Oper-



ated Pumps.
 Lower Pump End Operator’s Manual.
 Air or Hydraulic Motor Operator’s Manual.



The two-ball design provides better priming of the lower foot 
valve. The double acting feature is standard in all ARO indus-
trial pumps. Material is delivered to the pump discharge outlet 
on both the up and down stroke.



MAINTENANCE



The air / hydraulic motor is completely separate from the lower 
pump end. This helps to keep the motor from being contaminated 
by the material being pumped. Periodically, flush entire pump 
system with a solvent that is compatible with the material being 
pumped.
Keep solvent cup fi lled with this compatible solvent. This will keep 
material from drying on the piston rod, which would drag thru the 
packings, ruin them and eventually scour the piston rod.
Provide a clean work surface to protect sensitive internal moving 
parts from contamination from dirt and foreign matter during dis-
assembly and reassembly.
Before reassembling, lubricate parts as required. When assembling 
“O” rings, or parts adjacent to “O” rings, exercise care to prevent 
damage to “O” rings and “O” ring groove surface.



TROUBLE SHOOTING



No material at outlet (pump continually cycles).
Check material supply. Disconnect or shut off the air supply 
and replenish the material, reconnect.



Material on one stroke only (fast downstroke).
The (21) lower ball may not be seating in the (22) seat (see 
lower pump disassembly). Remove the ball from the seat, clean 
and inspect the ball and seat area. If the ball or seat is dam-
aged, replace.



Material on one stroke only (fast upstroke).
Check for worn or damaged packings and seals. Replace the 
packings and seals as necessary.



Material leakage out of the solvent cup or material appears on 
the pump plunger rod.



Relieve the pressure in the pump and tighten the solvent cup 
until leakage discontinues. If this procedure does not aid in 
stopping the leakage problem, the upper packings may be 
worn (see lower pump disassembly). Replace the packings as 
necessary.



LOWER PUMP END DESCRIPTION CHART



66300 - X X X 



Service Kit Selection



Example: Lower Pump End # 66300-C47
Service Kit # 637305-C43



66300 - X X X



 Packing 
637305 - X 4 3



Packing Material
3 - Glass fi lled Tefl on (upper and lower)
C - UHMW-PE (upper and lower)
G - UHMW-PE / Leather staggered (upper and lower)
P - UHMW-PE / Glass fi lled Tefl on staggered (upper)
 - UHMW-PE (lower)
R - Glass fi lled Tefl on / UHMW-PE staggered (upper)
 - Glass fi lled Tefl on (lower)



Plunger Type
3 - Hardened stainless steel with hard chrome plating
B - Hardened stainless steel with ceramic coating
D - Hardened stainless steel with hard chrome plating 



(large motors)
G - Hardened stainless steel with ceramic coating (large 



motors)



Spring Arrangement
4 - Multiple wave spring with 316 stainless steel balls
7 - Multiple wave spring with 440 stainless steel balls
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MATERIAL CODE
[CSH] = Ceramic coated hard stainless steel [SH] = Hard stainless steel
[D] = Acetal [SS] = Stainless steel
[GFT] = Glass fi lled Tefl on [T] = Tefl on
[L] = Leather [TC] = Tungsten Carbide
[PPS] = Polyphenylene Sulfi de [UH] = UHMW-PE
[PSH] = Hard chrome plated hard stainless steel



LOWER PUMP DISASSEMBLY



IMPORTANT: The lower pump is designed so that access to the 
packings can be accomplished without disassembly of the in-
let / outlet bodies from the main pump tube. Complete lower 
pump disassembly should not be necessary, in most cases skip 
disassembly steps 3, 4 and 5 below.
NOTE: All threads are right hand.



Secure the lower pump assembly in a vise, clamping on the (6) 
outlet body.
Loosen the (1) solvent cup and unscrew the (74) nut and re-
move the assembly from the lower pump.
Remove the (8) “O” ring from the (6) outlet body. Set this as-
sembly aside.
Unscrew the (15) inlet body and remove from the (9) tube.
Unscrew the (9) tube from the (6) outlet body and remove the 
two (8) “O” rings.
Remove the (26) plunger and components from the (9) tube. 
Remove the (6) outlet body from the vise.
Secure the (26) plunger and components in a vise and un-
screw the (33) piston from the plunger.
Remove the (46) washer, (20) pin, (47) wavy washer, (53) male 
packing washers, (55 and 56) “V” packings and (50) female 
packing washers.
Unscrew the (36) adapter from the (33) piston, releasing the 
(28) seat, (29) gasket and (27) ball.
Secure the (74) nut in a vise and unscrew the (1) solvent cup.
Remove the (77) bushing, (44) washer, (50) female packing 
washer, (51 and 52) “V” packings, (53) male packing washer 
and (43) wave spring.
Secure the (15) inlet body in a vise and unscrew the (70) 
adapter, releasing the (22) seat, (23) “O” ring and (21) ball.



1.



2.



3.



4.
5.



6.



7.



8.



9.



10.
11.



12.



LOWER PUMP REASSEMBLY



NOTE: Inspect and replace old parts with new parts as neces-
sary. Look for deep scratches on metallic surfaces and nicks 
or cuts in “O” rings and packings. Refer to sealant and torque 
notes in fi gure 1.



Secure the (74) nut in a vise and insert the (43) wave spring, 
(53) male packing washer, (51 and 52) “V” packings, (50) female 
packing washer and (44) washer into the (74) nut.
Place the (77) bushing into the (1) solvent cup and screw the (1) 
solvent cup into the (74) nut. Do not tighten.
Secure the (6) outlet body in a vise and place the (8) “O” ring 
at the bottom of (74) nut and screw into the (6) outlet body. 
Tighten the (74) nut to 150 ft lbs (203.4 Nm) minimum.
Slide the (26) plunger rod into the (1) solvent cup and through 
the upper packing. Be careful not to damage the packings.
Assemble the (33) piston by placing the (53) male packing 
washer, (55) “V” packing, two (50) female packing washers, four 
(55 and 56) “V” packings, (53) male packing washer, (20) pin, 
(47) wavy washer and (46) washer onto (33) piston.
Screw the (33) piston assembly into the (26) plunger rod and 
tighten to 50 ft lbs (67.8 Nm) minimum. Place the (27) ball, (29) 
gasket and (28) seat into the (33) piston and screw the (36) 
adapter into place and tighten to 50 ft lbs (67.8 Nm) minimum.
Place the (8) “O” rings at each end of the (9) tube and slide the 
(9) tube over the lower piston assembly and screw into the (6) 
outlet body. Tighten to 300 ft lbs (406.8 Nm) minimum.
Screw the (15) inlet body onto the (9) tube and tighten to 300 
ft lbs (406.8 Nm) minimum.
Place the (21) ball, (23) “O” ring and (22) seat into the (15) inlet 
body and screw the (70) adapter into the (15) inlet body and 
tighten to 300 ft lbs (406.8 Nm) minimum.
Tighten the (1) solvent cup.



1.



2.



3.



4.



5.



6.



7.



8.



9.



10.



PARTS LIST / 66300-XXX
Item Description (size) (Qty) Part No. [Mtl] Item Description (size) (Qty) Part No. [Mtl]



1 Solvent Cup (1) 94172 [SS]



6 Outlet Body (1) 94169 [SS]



 8 “O” Ring (1/16” x 2-1/4” o.d.) (3) Y328-34 [T]



9 Tube (66300-XX3, -XXD) (1) 94179 [SS]
(66300-XXB, -XXG) (1) 94179-2 [SS]



15 Inlet Body (1) 94204 [SS]



20 Pin (3/16” o.d. x 1-7/32”) (1) 94230 [SS]



21 Ball (1.1875” o.d.) (66300-X4X) (1) 90949 [SS]
(66300-X7X) (1) Y16-138 [SH]



22 Seat (1) 94170 [TC]



 23 “O” Ring (1/16” x 1-5/8” o.d.) (1) Y328-29 [T]



26 Plunger Rod (66300-XX3) (1) 90298-1 [PSH]
(66300-XXB) (1) 90298-2 [CSH]



 (66300-XXD) (1) 94922-1 [PSH]
(66300-XXG) (1) 94922-2 [CSH]



27 Ball (0.8125” o.d.) (66300-X4X) (1) 90815 [SS]
(66300-X7X) (1) Y16-126 [SH]



28 Seat (1) 91527 [TC]



 29 Gasket (1) 94928 [D]



33 Piston (1) 94929 [SH]



36 Adapter (1) 94795 [SH]



43 Wave Spring (1) 94136 [SH]



44 Washer (1) 94193 [SS]



46 Washer (1) 94228 [SS]



47 Wavy Washer (1) 94234 [SH]



50 Female Packing Washer (3) 94195-2 [PPS]



 51 “V” Packing (66300-3XX, -RXX) (3) 93455-2 [GFT]
 (66300-CXX, -GXX, -PXX) (3) 93455-4 [UH]



 52 “V” Packing (66300-3XX, -PXX) (2) 93455-2 [GFT]
(66300-CXX, -RXX) (2) 93455-4 [UH]
(66300-GXX) (2) 93455-1 [L]



53 Male Packing Washer (3) 94194 [SS]



 55 “V” Packing (66300-3XX, -RXX) (3) 93455-2 [GFT]
(66300-CXX, -GXX, -PXX) (3) 93455-4 [UH]



 56 “V” Packing (66300-3XX, -RXX) (2) 93455-2 [GFT]
(66300-CXX, -PXX) (2) 93455-4 [UH]
(66300-GXX) (2) 93455-1 [L]



70 Adapter (1) 94236 [SS]



 74 Nut (1) 94165 [SS]



 77 Bushing (1) 94182-2 [PPS]
Items included in Service Kit 637305-X43



 Tefl on® is a registered trademark of the DuPont Company 
 ARO® is a registered trademark of Ingersoll Rand Company 
 Loctite® and 242® are registered trademarks of Henkel Loctite Corporation 
 Lubriplate is a registered trademark of Lubriplate Division (Fiske Brothers Refi ning Company) 











66300-XXX (en) Page 3 of 4
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66300-XX3
66300-XXB



21



23



 28



29



27



20



46



� 9



8



1 - 11-1/2 N.P.T.F. - 1



8



6



� 1



26



1 - 11-1/2 N.P.T.F. - 1 (female)



2 - 11-1/2 P.T.F. SAE Short (male)



15 �



26



�



55



56



55



53



47



50



55



51



50



44



43



52



51



52



51



53



66300-XXD
66300-XXG



� 36



8



� 70



22



� 74



53



56



77



PARTS LIST / 66300-XXX



 TORQUE REQUIREMENTS 
NOTE: DO NOT OVERTIGHTEN COMPONENTS.



(9) Tube, (15) inlet body and (70) adapter to 300 ft lbs. (406.8 Nm) min.
(33) piston and (36) adapter to 50 ft lbs. (67.8 Nm) minimum.
(74) nut to 150 ft lbs. (203.4 Nm) minimum.



LUBRICATION / SEALANTS
Apply Lubriplate® FML-2 grease to threads upon assembly.
1 Keep solvent cup filled with a lubricant such as Wet Sol "Plus" or 



equivalent.
2 Apply Loctite® 242® to threads.



Figure 1
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PN 97999-646



94231 Piston



94251-1 Guide Ring



Figure 2 (reflects lower packing items prior to 2-26-1999)
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OPERATOR’S MANUAL 651616-X
RELEASED: 8-5-94
REVISED: 4-27-01
(REV. H)



INCLUDING: OPERATION, INSTALLATION & MAINTENANCE



TWO POST LIFT / RAM
For use with 5 - 55 Gallon Drums



(67081 BASIC LIFT / RAM PLUS FOLLOWER PLATE)



READ THIS MANUAL CAREFULLY BEFORE INSTALLING,
OPERATING OR SERVICING THIS EQUIPMENT.



It is the responsibility of the employer to place this information in the hands of the operator. Keep for future reference.
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THIS MANUAL COVERS THE FOLLOWING MODELS (COMPLETE FOLLOWER DATA ON PAGE 3)
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SERVICE KITS
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GENERAL DESCRIPTION



)* 
���+,*- �������� .+ �+/0 �120 & �34 5/*/ 0.+ ���&('' 316�7+.�
*6*, 89-1:,*6/ 8+::*80*, ;9 05;5-36 /0**- 86+// 4*4;*6 3:, 1/ .*-,*,
0+ 3 )*3<9 =35=* ;3/* 7-30*� �0 1/ :+643--9 5/*, 0+ 631/* 3:, -+.*6 3
2-51, )3:,-1:= 7547 3:, 2+--+.*6 1: 3:, +50 +2 3 /03:,36, �� � =3--+:
,654� +6 .)*: 5/*, 3/ 3 634 10 83: 2+68* )1=) <1/8+/109 2-+.3;-* 430*61�
3- 1:0+ 0)* 7547 1:-*0� �0 1/ +22*6*, .10) /*<*63- 2+--+.*6 7-30* +701+:/
�/** 73=* �# .)18) .1-- 388+44+,30* 4+/0 +2 0)* 
�� �-51, �3:,-1:=
�:,5/0613- 7547/ 3:, 3--+. 8+::*801+: ,16*80-9 0+ 0)* 7547 -+.*6 *:,�
)*6* 36* 3-/+ 4+5:01:= -+8301+:/ +: 0)* )+61>+:03- ;*34 2+6 0)* <*601�
83- 6+,/ 3--+.1:= 5/* .10) � � =3--+: 8+:031:*6/� �547 316 8+:06+-/ ���
���# 83: ;* 4+5:0*, +: 0)* 0+7 )+61>+:03- /577+60 ;*34 5/1:= 0)*
)+-*/ 76+<1,*,�



�3/0 3-541:54 2+--+.*6/ 36* 2100*, .10) 3 ,53- -17 /*3- +6 ,53- ??�@ 61:=
/*3- 0+ .17* 0)* ,654 8-*3: 3:, /*3- +22 0)* 430*613- 26+4 0)* 304+�
/7)*6*� �*<*63- 430*613- +701+:/ 36* 3<31-3;-* 2+6 0)* 2+--+.*6 7-30* +50�
*6 /*3-� �*-*80 3 8+47301;-* /*3- 2+6 0)* 430*613- ;*1:= 7547*,� )*
4+,*- 8)360 3;+<* /)+./ 0)* 7547 4+0+6/ 0)*9 .1-- =*:*63--9 388+4�
4+,30*�



�)*: 76+7*6-9 /*856*,� 0)1/ 5:10 )3/ 0)* 3;1-109 0+ 631/* 3 7547 0+ 8-*36
3 /03:,36, �� � =3--+: ,654� )* +7*630+6 1/ 0)*: 3;-* 0+ *3/1-9 6*4+<*
0)* 7547 26+4 0)* ,654�



)1/ �120 & �34 5/*/ 3 )3:, -*<*6 ��.39 8+:06+- <3-<* .)18) 8+:06+-/ 0)*
316 :*8*//369 0+ 631/* 3:, -+.*6 0)* -120� )1/ 5:10 1:8-5,*/ 3: 35A1-1369
43:53- 316 <3-<* .)18) 1/ 5/*, 0+ /577-9 3 8+:06+--*, 34+5:0 +2 316 76*/�
/56* 0+ 0)* ;+00+4 +2 0)* 2+--+.*6 7-30*� �)*: 0)* 8+:06+- <3-<* 1/ 1: 0)*
??��'' 7+/101+:� 3 /43-- 34+5:0 +2 316 76*//56* 377-1*, 5:,*6 0)* 2+--+.*6
7-30* .1-- )*-7 0+ 631/* 0)* 2+--+.*6 7-30*� 7547 3:, -120 ;9 6*-1*<1:= 0)*
<38554 �6*2*6 0+ 73=* �#�



�*2*6 0+ 73=* ( 2+6 +701+:3- 388*//+61*/ 3<31-3;-* 2+6 7547 /03;1-1>301+:
3:, ,654 )+-, ,+.:�
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.��� ����������/ �$��0!11 ��&&�*� ++� 2 !%11 ��&$*� ++�
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OPERATING AND SAFETY PRECAUTIONS



� 6�
: 
,: ;��: 
�� 5
�,(,�< �
-�(�,< 
,: �
��= 	��7
-�(�,<
>���� �'��
�(,�*



� �<� �,�= ��,-(,� �6� ��'�
7�+�,� '
��< �� 
<<-�� 7�+'
��
(>�� '��<<-�� �
�(,� 
,: ��,��<� <��)(7� �(�*



 WARNING  ���3�6 �3� ���� .��� ����6��� �� �



����6��� ����6* �, (+'��'���= <�7-��: �(� 7�-�: >� -,�
<
�* �� ,�� 
���+'� �� -<� �;� �(� -,�(� 
�� '�<<(>�� +�
<-��<
;
)� >��, �
?�, �� (,<-�� �;
� �;� �(� ;
< >��, '��'���=
(,<�
���: 
,: �;� >
<� ;
< >��, <�7-��:* �0 1/ 0)* ,509 +2 0)* 1:�
/03--*6 0+ 76+<1,* 3:8)+6 ;+-0/ & /05,/ �:+0 1:8-5,*,# 3:, 2+6 0)*4 0+
;* /*856*-9 *4;*,,*, 1: 8+:86*0* .)18) 1/ 4+6* 0)3: ('' 0)18B�



Shock hazard.
Striking electrical
fixtures can cause
injury.



Keep the area 
overhead clear of
electrical devices.



 WARNING  	6�@��� �����6�� �3��A* .� 7���
(, �;�




��
 
>�)� �;� �(� (< 7��
� � ���7��(7
� (2�-��< :�)(7�< 
,:
�(�(,�* 	A341:* 0)* .+6B1:= 36*3 3:, 03B* :*8*//369 3801+: 0+ 3/�
/56* 3,*C530* 8-*363:8* 2+6 0)* -120 3:, 7547 3//*4;-9 0+ 631/* 0+
0)* 25--*/0 -1410 3:, 25:801+: 76+7*6-9�



Keep hands clear
when aligning with
container.



Pinch hazard.
Follower can descend
quickly causing injury.



 WARNING  	���3 3�B�6�* �������� 7
, :�<7�,: C-(7?�= 



7
-<(,� (,D-�=* A��' ;
,:< 7��
� �;�, 
�(�,(,� �(�; 7�,�
(,�
��* �: 0)* 631/1:= 3:, -+.*61:= 25:801+:� 0)* -120 8+5-, =*0 )5:= 57 +6
0)* ,*/8*:0 8+5-, ;* 0*47+6361-9 6*/06180*,� )* -120 8+5-,� 1: /+4*
/105301+:/� ,6+7 /5,,*:-9 3:, ;* )3>36,+5/� �2 0)* 2+--+.*6 7-30*
,+*/ :+0 *:0*6 0)* ,654 76+7*6-9� �� �� 
	�� � �	�����
��� � ��� ���� �
���D 6*-*3/* 0)* ,+.:.36, 76*//56*�
631/* 0)* -120� 6*3-1=: 0)* ,654 3:, 6*/0360�



 WARNING  ����� ����6* 5;�, �
(<(,� �� �����(,� �;� �(� 



?��' 7��
� 
,: �'��
�� ��+ 
 <
� '�<(�(�,*



Do not exceed maxi-
mum inlet air pressure.



Hazardous pressure.
Can result in injury or
property damage.



 WARNING  3�B�6���� 	6����6�* �� ,�� �27��: +
2(�



+-+ (,��� 
(� '��<<-�� � ��& '<( ��&*� >
��* �7*6301:= -120 30
)1=)*6 76*//56*439 835/* -120 ,343=* 3:, & +6 7*6/+:3- 1:E569 3:, &
+6 76+7*609 ,343=*� �+ :+0 /*6<18* +6 8-*3: 7547� )+/*/ +6 ,1/�
7*:/1:= <3-<* .)1-* 0)* /9/0*4 1/ 76*//561>*,�



 WARNING  �� ��� �8���� �6�� 	6����6� ������*



F:+. 0)* 76*//56* -1410301+:/ +2 0)* ,654 3:, 6*=5-30* 0)* 316 76*/�
/56* .10)1: /32* -1410/ .)*: /577-91:= 316 0+ 0)* 2+--+.*6 7-30*�
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(,�: �� <
� ���?(,� '�
7�(7�< -,:��<�
,: (�1< �(+(�
�
�(�,< 
,: ��
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OPTIONAL EQUIPMENT
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MODEL DESCRIPTION / FOLLOWER PLATE OPTIONS
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 �!�"�
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LIFT / RAM INSTALLATION



 WARNING  �
(�-�� �� '��'���= (,<�
�� �;� �(� 
<<�+>�= 7
,



��<-�� (, <�)��� '��<�,
� (,D-�= 
,: '��'���= :
+
��*�*3, 0)*
.36:1:= +: 73=* (�



�� )1/ 3//*4;-9 1/ /)177*, 1: 0.+ 8360+:/� 3# 0)* 2+--+.*6 7-30* ;# 0)*
634 & -120� 
//*4;-* 0)* <*60183- 6+,/ 0+ 0)* �+61>+:03- �638B*0 0+
4308) 0)* 7547 3:, 2+--+.*6 7-30* 8+4;1:301+:�



(� 	/03;-1/) 0)* ,*/16*, -+8301+: 2+6 0)* -120 & 634 3:, 739 /7*813- 300*:�
01+: 0+ .+6B 36*3 3;+<*� 0)1/ 36*3 3;+<* 0)* -120 45/0 ;* +7*:� .10)�
+50 +;/065801+:/ 3:, /32*-9 3.39 26+4 3:9 *-*806183- ,*<18*/�



�� �3� ���� �������4 	���� .��� ���� .� ����6��� ���
�3�6�� �� �3� ����6��� ����6* )* 4+5:01:= 7-30* 10/*-2
83: ;* 5/*, 2+6 3 0*47-30* 2+6 */03;-1/)1:= 0)* 76+7*6 3:8)+6 -+83�



01+:/�
�� �-38* 0)* 7547 +: 0)* 2+--+.*6 7-30* 3:, 3-1=: 0)* 7547 3:, 2+--+.�



*6 7-30* +: 0)* ;3/* 3:, 3//*4;-* 0)* 3776+76130* <*60183- 6+,/�
�� �:/03-- 0)* 8)*8B 3:, 2+--+.*6 7-30* 316 )+/* 26+4 0)* 8+:06+- <3-<*�
�� 
//*4;-* 0)* <*:0 7-5= 0+ 0)* 2+--+.*6 7-30*�
!� �)*: -36=* 7547 4+0+6/ 36* 5/*,� 0)* )+61>+:03- 364 /)+5-, ;*



056:*, +<*6 0+ 388+44+,30* 0)* ����� .)18) 83: 0)*: ;* 4+5:0*,
+: 0+7�



��	� )* 634 .3/ 0*/0*, 30 0)* 2380+69� )* 5:10 /)+5-, ;* =*:*63--9
8)*8B*, +<*6 2+6 -*3B3=*� ;*835/* 0)* 21001:=/ +: 0)* /9/0*4439 )3<*
-++/*:*, 1: /)174*:0�
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OPERATING INSTRUCTIONS



�	�6����4 ����6������� 0 ������� ����	 	6�����6�



 WARNING  ����� ����6* 5;�, �
(<(,� �� �����(,� �;� �(�*
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�� 6���� ���� ��3� ��6�� �����/
�� 3B* :+0* +2 0)* 7547 & ,654 8-*363:8* 3;+<*� �* 8*6031: 0)* -120 1/



8-*36 +2 3:9 +;E*80/ 3;+<*� 
-/+ 6*2*6 0+ ��	�
��% 
�� �
�	�
� ��	�
����� 2+5:, +: 73=* (�



(� �+::*80 0)* 316 /577-9 ���� ��� �
�# 0+ 0)* 316 1:-*0�
�� �)120 0)* 8+:06+- <3-<* -*<*6 0+ 0)* ??��'' 7+/101+:�
�� �31/* 0)* -120 )1=) *:+5=) 0+ 8-*36 0)* )*1=)0 +2 0)* ,654� �0+7 0)*



-120 57.36, 063<*- ;9 4+<1:= 0)* 8+:06+- <3-<* -*<*6 0+ 0)* �8*:0*6#
??�	��
�'' 7+/101+:�



�� 6���� ���� ���6��� �	�6������/
�� 
,E5/0 0)* 2+--+.*6 7-30* 316 <3-<* 76*//56*� �� �� �I	���	��



����G	 �	 ���� 0+ 3<+1, ,343=*�
��	� 
16 26+4 0)1/ <3-<* .1-- +:-9 73// .)*: 0)* 8+:06+- -*<*6 1/ 1:
0)* ??��'' 7+/101+:�



(� �)120 0)* 8+:06+- <3-<* -*<*6 0+ 0)* ??��'' 7+/101+:�
�� �31/* 0)* -120 )1=) *:+5=) 0+ 8-*36 0)* )*1=)0 +2 0)* ,654� �0+7 0)*



-120 57.36, 063<*- ;9 4+<1:= 0)* 8+:06+- <3-<* -*<*6 0+ 0)* �8*:0*6#
??�	��
�'' 7+/101+:�



�� �3��4� �6���/
����/ )* 8+:06+- -*<*6 /)+5-, ;* 1: 0)* ??�	��
�'' 7+/101+:�
�� �-38* 3 :*. ,654 1:0+ 7+/101+:�



�� ��5�6 ����/
 WARNING  	���3 3�B�6�* �������� 7
, :�<7�,: C-(7?�=



7
-<(,� (,D-�=* A��' ;
,:< 7��
� �;�, 
�(�,(,� �(�; 7�,�
(,�
��* �*3, 0)* .36:1:= +: 73=* (�



����/ �* 8*6031: 0)* 2+--+.*6 7-30* <*:0 7-5= )3/ ;**: 6*4+<*, /+ 0)30
0)* 316 06377*, ;*0.**: 0)* 2+--+.*6 3:, 0)* 430*613- 1/ 3--+.*, 0+ */�
837* 26+4 0)1/ <*:0� �37056*, 316 ;*0.**: 0)* 2+--+.*6 7-30* 3:, ,654
.1-- */837*�
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• Europe, Africa & Middle East
Ingersoll-Rand
Zone du Chêne Sorcier
BP 62
Les Clayes Sous Bois
Cedex, France
Telephone: (33) 01 30 07 69 50
Fax: (33) 01 30 07 69 69



• Canada
Production Equipment Group
Ingersoll-Rand Canada Inc.
51 Worchester Road
Rexdale, Ontario M9W 4K2
Telephone: 1 (416) 213-4500
Fax: 1 (416) 213-4510



• Latin America
Ingersoll-Rand PEG
Aro Division
730 N.W. 107 Avenue, Suite 300
Miami, FL 33172-3107
Telephone: (305) 222-0812 / 559-0500
Fax: (305) 222-0864 / 559-7505
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COVERING: SAFETY PRECAUTIONS & PLACING INTO SERVICE



It is the responsibility of the employer to place this information into the hands of the operator.



��



OPERATING AND SAFETY PRECAUTIONS
����B ����������B ��� ����C �!�� ���������� �� �8��� ��D��" ��� �������" ����7�E



�F�����8� ��� ��������
������ ����0
�F������� !�2���



!�2������ ���������
!�2������ �������� ��D������ !�2���



�� ������ ��!� !�"�#� #����" �� �$%� �� &'�(#$)$���� �* ���*�)!��+, !$+ -�
���" �� ��!� �������$##+ �.�#���/� $�!�����)�� ��0� 1��� ��� *�##�1��% 2���
(�$# ���"������ �* ����$##$���� $�" ���)$���� $)� *�##�1�" �.$(�#+� ����(�!�
�#�$�(� 1��� $�+ �* ����� ���(�$# (��"������ (��#" ()�$�� $� �%������ ���)(� ��$�
!$+ �%���� $�+ �������$##+ �.�#���/� $�!�����)��� ���� !�"�#� (��*�)! ��
	3 '�)�(��/�� 456�76	� &8$(����)+ '�)�(��/�, $�" 4�646	� &	9���!��� $�"
�)���(��/� 2+���!� �����"�" *�) ��� �� �������$##+ 	.�#���/� 
�!�����)��,�
�� !�"�#� �� �$%� �� $)� !$):�" ;	.< =)��� II  > =' �� 8�"�#� #����" �� �$%�
�� &'�(#$)$���� �* ���*�)!��+, (��*�)! ��#+ �� 	3 '�)�(��/� 456�76	� $�"
����#" ��/�) -� ���" �� $ �������$##+ �.�#���/� $�!�����)��
"&+ ;+�, �	�. ��. �&��&G ,�	 .	,���	. 	H$����,�&� &� ,�	�	 ��I��.� ��.
�&��&G ,�	 �$$�&$���,	 ���,�+-,�&�� �&,	. �� ,��� ;��+�� �&� ���	 ���,����A
,�&� ��. &$	��,�&�E



WARNING



CAUTION



NOTICE



J !�I��.� &� +����	 $��-,�-	� G��-� -&+�.
�	�+�, �� �	:	�	 $	��&��� ��K+�LB .	�,� &�
�+M�,��,��� $�&$	�,L .�;��	E



J !�I��.� &� +����	 $��-,�-	� G��-� -&+�.
�	�+�, �� ;��&� $	��&��� ��K+�LB $�&.+-, &�
$�&$	�,L .�;��	E



J �;$&�,��, ���,����,�&�B &$	��,�&� &� 
;���,	���-	 ���&�;�,�&�E



WARNING  �F�����8� ����� ��� / !"������� ��������E ���
-�+�	 $	��&��� ��K+�LB .	�,�B $+;$ .�;��	 &� $�&$	�,L .�;��	E



� �& �&, 	H-		. ,�	 ;�H�;+; ���	, ��� / �L.��+��- $�	��+�	 �� �,�,	. &�
,�	 $+;$ ;&.	� $��,	E



� (	 �+�	 ;�,	���� �&�	� ��. &,�	� -&;$&�	�,� ��	 �M�	 ,& G�,��,��.
��+�. $�	��+�	� .	:	�&$	. ML ,��� $+;$E ��;��	. �&�	 -&+�. �	�9
���;;�M�	 ��N+�.� ��. -�	�,	 $&,	�,����L 	H$�&��:	 �,;&�$�	�	�E
��	-9 ��� �&�	� �&� .�;��	 &� G	��E (	 -	�,��� .��$	����� .	:�-	 ��
-�	�� ��. �� $�&$	� G&�9��� -&�.�,�&�E



� �& �&, 	H-		. ,�	 ;�H�;+; ;�,	���� $�	��+�	 &� ��L -&;$&�	�, ��
,�	 �L�,	;E



� � $�	��+�	 �	��	� :��:	 ;+�, M	 +�	. ,& $�	:	�, &:	�$�	��+��I�,�&� &�
,�	 �L�,	; ��. $&���M�	 -&;$&�	�, �+$,+�	E
WARNING  ��F���� ������ ����������� ������E ��H�A
;+; �+���-	 ,	;$	��,+�	 .	$	�.� &� ,�	 &$	��,��� -&�.�,�&�� &� ,�	
$+;$E �& �&, 	H-		. ;�H�;+; ,	;$	��,+�	 ��;�,� �� �&,	. &� $��	
?4E



� �& �&, ���&G ,�	 $+;$ ,& �+� .�LE �+;$ �+���-	 ,	;$	��,+�	� G��� ���	
��. ,	;$	��,+�	� ;�L 	H-		. ;�H�;+; ,	;$	��,+�	 ��;�,� &� $�-9A
����B �� �&,	. &� $��	 ?4E



� !��� �+���-	 ,	;$	��,+�	� ;�L ����,	 $&,	�,����L 	H$�&��:	 ���	� &�
.+�, �� -&�,�-, G�,� ,�	 $+;$E



� ���+�	 $�&$	� �&+�	9		$��� ,& 	��;���,	 .+�, M+��.+$ &� ,�	 $+;$E
�	�,��� .+�,� ;�L ����,	 �, $+;$ �+���-	 ,	;$	��,+�	 ��;�,�B �� �&,	.
&� $��	 ?4E



� �H-	���:	 �L.��+��- &�� ,	;$	��,+�	� -�� -�+�	 ���	E ��	 �L.��+��-
;&,&� �� ��,	. �&� &$	��,�&� +$ ,& 3@4�   �?��  �
E



� ��H�;+; ,	;$	��,+�	� ��	 M��	. &� ;	-����-�� �,�	�� &��LE �	�,���
-�	;�-��� G��� �������-��,�L �	.+-	 ;�H�;+; ���	 &$	��,��� ,	;$	�A
�,+�	E �&��+�, ,�	 -�	;�-�� ;��+��-,+�	� �&� -�	;�-�� -&;$�,�M���,L



��. ,	;$	��,+�	 ��;�,�E
WARNING  ������ ����0E ��� -�+�	 	H$�&��&� �	�+�,��� �� �	A
:	�	 ��K+�L &� .	�,�E 7�&+�. $+;$ ��. $+;$��� �L�,	;E



� �$��9� -�� ����,	 ���;;�M�	 ;�,	���� ��. :�$&��E
� ��	 $+;$��� �L�,	; ��. &MK	-, M	��� �$��L	. ;+�, M	 ��&+�.	.



G�	� �, �� $+;$���B ��+�����B �	-��-+��,��� &� �$��L��� ���;;�M�	 ;�A
,	����� �+-� �� $���,�B �&�:	�,�B ��-N+	��B 	,-E &� +�	. �� � �&-�,�&�
G�	�	 �+��&+�.��� �,;&�$�	�	 �� -&�.+-�:	 ,& �$&�,��	&+� -&;A
M+�,�&�E 7�&+�. ,�	 .��$	����� :��:	 &� .	:�-	B -&�,���	��B �&�	�
��. ��L &MK	-, ,& G��-� ;�,	���� �� M	��� $+;$	.E



� ��	 ,�	 $+;$ ��&+�.��� �+� $�&:�.	. &� ;	,����- $+;$� �&� -&��	-A
,�&� &� � ��&+�. G��	 ,& � �&&. 	��,� ��&+�. �&+�-	E ��	 ��& ���, �&E
##''?A3 7�&+�. 0�, &� � �+�,�M�	 ��&+�. G��	 �35 ��E ;��E
E



� �	-+�	 $+;$B -&��	-,�&�� ��. ��� -&�,�-, $&��,� ,& �:&�. :�M��,�&�
��. �	�	��,�&� &� -&�,�-, &� �,�,�- �$��9E



� �&��+�, �&-�� M+��.��� -&.	� ��. 	�	-,��-�� -&.	� �&� �$	-���- ��&+�.A
��� �	N+��	;	�,�E



� ��,	� ��&+�.���B $	��&.�-���L :	���L -&�,��+�,L &� 	�	-,��-�� $�,� ,&
��&+�.E �	�, G�,� �� &�;;	,	� ��&; 	�-� -&;$&�	�, �	E�EB �&�	�B
$+;$B -��;$�B -&�,���	�B �$��L �+�B 	,-E
 ,& ��&+�. ,& ���+�	 -&�,�A
�+�,LE ��;;	,	� ��&+�. ��&G 4E3 &�;� &� �	��E



� �+M;	��	 ,�	 &+,�	, �&�	 	�.B .��$	����� :��:	 &� .	:�-	 �� ,�	 ;�A
,	���� M	��� .��$	��	. �� $&���M�	E ��:&�. ��		 �,�	�;��� &� ;�,	����
M	��� .��$	��	.E




� ��	 �&�	� ��-&�$&��,��� � �,�,�- G��	 &� +�	 ��&+�.�M�	 $�$���E
� ��	 $�&$	� :	�,���,�&�E
� 0		$ ���;;�M�	� �G�L ��&; �	�,B &$	� ���;	� ��. �$��9�E
� 0		$ -&�,���	�� -�&�	. G�	� �&, �� +�	E



WARNING  (������ ����� ��� ����������E �+;$��� $&A
,	�,����L 	H$�&��:	 ;�,	����� G�,� M���	� $+;$� ��&; -&�,���	�� -��
-�	�,	 �� 	H$�&��:	 �,;&�$�	�	 ����.	 ,�	 -&�,���	�E



� �&�,���	�� ;+�, M	 �	��	. ��. �� ��	�, ��� ;	.�� ;+�, M	 $+;$	.
��,& ,�	 -&�,���	� ,& ���� ,�	 :&�.E



� (���	� $+;$� ;+�, M	 �	;&:	. ��&; ,�	 -&�,���	� G�	� �&, �� +�	E
� (���	� $+;$� ;+�, ��G�L� M	 �+M;	��	. �� ;	.�� M	��� $+;$	.E
� (���	� $+;$� ;+�, �	:	� M	 �+� .�LE



WARNING  ����� ���0��7 7���� ���0� ��� �����E �&,	�A
,����L 	H$�&��:	 ;�,	����� ��. :�$&�� -�� M	 	;�,,	. ��,& ,�	 �,;&A
�$�	�	E �$$	� $�-9��� ����.� ;+�, M	 ���$	-,	. .���LE



� ���,&� $+;$� G�,� �.K+�,�M�	 $�-9��� ����.� O ����. $�-9���� ;+�,
M	 ,���,	�	. �� �	�9��	 �� �&,	.E 7���. $�-9���� ;+�, M	 �	$��-	. ��
�.K+�,;	�, .&	� �&, �,&$ �	�9��	E



� ���,&� $+;$� G�,� �&�A�.K+�,�M�	 $�-9��� ����.� O ����. $�-9����
;+�, M	 �	$��-	. �� �	�9��	 �� �&,	.E
WARNING  ���0��7 �����E ��� -�+�	 	H$�&��&� ��I��.�E



� �	A,&�N+	 ��� $�$	 ��. �&�	 ��,,���� ,& ���+�	 ������, ��+�. �	�9��	E
� �+;$ .�;��	 -�+�	. ML �;$�&$	� ;&+�,��� &� $�$��� �,�	�� ��. 	HA



,	���� .�;��	 -�� �	�+�, �� ��+�. �	�9��	E
� �	�9��	 ��&; ,�	 �L.��+��- ;&,&� G		$ �&�	 ��&+�. M	 ���$	-,	. .��A



�LE �	��� ;+�, M	 �	$��-	. �� �	�9��	 	H-		.� ? -- / .�LE
WARNING  �F������� !�2���E �&.	�� -&�,������ ��+;��+;
G	,,	. $��,� -���&, M	 +�	. G�,� ���EA���-��&�&	,���	B �	,�L�	�	











? / ?#7������ ���������� / ���������� ������ ����



���&��.	 &� &,�	� !��&�	��,	. !L.�&-��M&� �&�:	�,� G��-� ;�L
�	�-, ��. 	H$�&.	E



� ��	-9 ,�	 $+;$ G	,,	. $��,� �&� -&;$�,�M���,L M	�&�	 +���� G�,� �&�A
:	�,� &� ,��� ,L$	E
WARNING  !�2������ ��������E ��� �	�+�, �� �	��&+� ��K+�L
&� $�&$	�,L .�;��	E �& �&, �	�:�-	 &� -�	�� $+;$B �&�	� &� .��$	��A
��� :��:	 G���	 ,�	 �L�,	; �� $�	��+��I	.E



� ���-&��	-, ��� / �L.��+��- �+$$�L ���	 ��. �	��	:	 $�	��+�	 ��&; ,�	
�L�,	; ML &$	���� .��$	����� :��:	 &� .	:�-	 ��. / &� -��	�+��L ��.
��&G�L �&&�	���� ��. �	;&:��� &+,�	, �&�	 &� $�$��� ��&; $+;$E
WARNING  ��D������ !�2���E ��L ;�,	���� ��K	-,	. ��,& ��	��
-�� -�+�	 �	:	�	 ��K+�L &� .	�,�E �� �� ��K	-,�&� &--+�� �;;	.��,	�L
-&�,�-, � .&-,&�E



� �& �&, ���M ��&�, 	�. &� .��$	����� .	:�-	E
� �& �&, ��; .��$	����� .	:�-	 �, ��L&�	 &� ��L $��, &� ,�	 M&.LE



WARNING  !�2������ ���������E ��� -�+�	 �	��&+� ��K+�L
&� $�&$	�,L .�;��	E �& �&, �,,	;$, ,& �	,+�� � $+;$ ,& ,�	 ��-,&�L &�
�	�:�-	 -	�,	� ,��, -&�,���� ��I��.&+� ;�,	����E ���	 ���.���� $��-A
,�-	� ;+�, -&;$�L G�,� �&-�� ��. ��,�&��� ��G� ��. ���	,L -&.	 �	A



N+��	;	�,�E
� �M,��� ��,	���� ���	,L ��,� ��		,� &� ��� ;�,	����� ��&; ,�	 �+$$��	�



�&� $�&$	� ���.���� ���,�+-,�&��E
CAUTION  8	���L ,�	 -�	;�-�� -&;$�,�M���,L &� ,�	 $+;$ G	,,	.
$��,� ��. ,�	 �+M�,��-	 M	��� $+;$	.B ��+��	. &� �	-��-+��,	.E
��	;�-�� -&;$�,�M���,L ;�L -����	 G�,� ,	;$	��,+�	 ��. -&�-	�,��A
,�&� &� ,�	 -�	;�-����
 G�,��� ,�	 �+M�,��-	� M	��� $+;$	.B ��+��	.
&� -��-+��,	.E &� �$	-���- ��+�. -&;$�,�M���,LB -&��+�, ,�	 -�	;�-��
;��+��-,+�	�E
CAUTION  ��&,	-, ,�	 $+;$ ��&; 	H,	���� .�;��	 ��. .& �&,
+�	 ,�	 $+;$ �&� ,�	 �,�+-,+��� �+$$&�, &� ,�	 $�$��� �L�,	;E (	 -	�A
,��� ,�	 �L�,	; -&;$&�	�,� ��	 $�&$	��L �+$$&�,	. ,& $�	:	�, �,�	��
&� ,�	 $+;$ $��,�E



� �+-,�&� ��. .��-����	 -&��	-,�&�� ��&+�. M	 ��	H�M�	 -&��	-,�&��
��+-� �� �&�	
B �&, ����. $�$	.B ��. ��&+�. M	 -&;$�,�M�	 G�,� ,�	
�+M�,��-	 M	��� $+;$	.E
CAUTION  (	 -	�,��� ��� &$	��,&�� &� ,��� 	N+�$;	�, ��:	 M		�
,����	. �&� ���	 G&�9��� $��-,�-	�B +�.	��,��. �,P� ��;�,�,�&��B ��.
G	�� ���	,L �&���	� / 	N+�$;	�, G�	� �	N+��	.E



PLACING INTO SERVICE



��� / !"������� ��� ��(� ������������



WARNING  �F�����8� ��� / !"������� ��������E ��� -�+�	
$	��&��� ��K+�LB $+;$ .�;��	 &� $�&$	�,L .�;��	E �& �&, 	H-		.
;�H�;+; ���	, ��� / �L.��+��- $�	��+�	 �� �,�,	. &� ;&,&� ;&.	�
$��,	E




�� ��	�
	' �38�2
� ?�#��)�" $�" ��#�" $�) 1�## $##�1 ��� ��!� �� ���)$�� !�)� �**�(����#+ $�"



+��#" $ #��%�) #�*� �� ���)$���% �$)�� $�" !�(�$���!��
� 3�� $� $�) )�%�#$��) �� ��� $�) ����#+ �� (���)�# ��� ��!� (+(#� )$��� ��� 1�##



��#� �� �)�#��% ��� #�*� �* ��� ��!��
� 2���#+ ��� $�) #�-)�($��) 1��� $ %��" %)$"� �* 2
	 4� 1�� ����"���)%��� ��#



$�" ��� ��� #�-)�($��) �� $ )$�� ��� �� �.(��" ��� ")�� ��) !������
��'�
30�� ��	�
	' �38�2
� �+")$�#�( !���)� 1�## )�9��)� ��)!$# !$�����$�(�� '� ��� $##�1 (���$!��



�$��� �� ����) ��� �+")$�#�( !���)�



TRANSPORT AND STORAGE
� 2��)� �� $ ")+ �#$(�� "� ��� )�!�/� �)�"�(� *)�! -�. "�)��% ���)$%��
� '� ��� )�!�/� �)���(���� ($�� *)�! ��#�� $�" ���#�� �)��) �� ����$##$�����
� '� ��� ")�� �) "$!$%� -�.� �$�"#� 1��� ($)��



INSTALLATION
� 8���� ��� ��!� $� )�9��)�" *�) ��� $��#�($����� ;?�) �.$!�#�@ A$## !�����



*#��) !����� )$! ��(�<
� 
�� ��	�
	' �38�2@ 	.�$��� ��#��(�) :��� $)� $/$�#$-#� *�) �����



��!��� 8���� �.�$��� ��#��(�)� �) ���� �.�$��� $1$+ $� )�9��)�" �� $ �$*�
#�($�����



� ����$## $ %)���" 1�)� �� ��� $�) !���) %)���" #�%�
� �����(� *#��" ���� �� ��!� ���#��� �� !��� ($���� $ ���� ��$#$�� ����#" -�



���" �� ��)�$" (����(������ �%���� $## *�����%��



?032���=
NOTICE  ?#��� ��� ��!� 1��� $ ��#/��� (�!�$��-#� 1��� ��� !$��)�$# ��
-� ��!��"�



�� �)� ��� !���) ��#�� )�%�#$��) �)����)� (���)�# :��- �� &�, �)����)� ������%�
>� �!!�)�� #�1�) ��!� ��" �) *#��" ��#�� ���� ���� $ -�(:�� �* ��#/����
�� �)� ��� !���) ��#�� )�%�#$��) �)����)� (���)�# :��- $�" $##�1 ��!� ��



(+(#��
�� ��)(�#$�� ��#/��� ��)��%� ��!� ����# �� �� ���)��%�#+ (#�$��"�



OPERATION
2
��3�
�� �)� ��� !���) ��#�� )�%�#$��) �)����)� (���)�# :��- ����# !���) ��$)�� ��



(+(#��
>� 
##�1 ��!� �� (+(#� �#�1#+ ����# �� �� �)�!�" $�" $## $�) �� ��)%�" *)�! ���



*#��" ���� �) "��������% "�/�(��
�� �)� �** "��������% "�/�(� $�" $##�1 ��!� �� ��$##� ���(��(: ��� *�����%�



$�" ��%���� �* ��(���$)+�
�� ���� "��������% "�/�(� $�" $##�1 ��!� �� )����$)��
�� 
"B��� ��� !���) ��#�� )�%�#$��) $� )�9��)�" �� �-�$�� "���)�" ���)$���%



�)����)� $�" *#�1�
� C��� ��� ��#/��� (�� *�##�" 1��� $ (�!�$��-#� ��#/���� ��� 1�## :��� ��� !$�



��)�$# *)�! ")+��% �� ��� ������ )�"� 1��(� (��#" ")$% ��)��%� ��� �$(:��%��
)��� ���! $�" �/����$##+ �(��) ��� ������ )�"� 3�� 
)� �$)� ��� ��7�����
A���2�# &�#��, C�� �� )�!�/� "�)�+ �) (���$!��$��" ��#/��� $�" )��#�����
1��� ��1 ��#/����



2�3'�A�
� �� �� %��" �)$(��(� �� ��)��"�($##+ *#��� ����)� ��!� �+���! 1��� $ ��#/���



��$� �� (�!�$��-#� 1��� ��� !$��)�$# -���% ��!��"� ����(�$##+ �* ��� !$��)�$#
-���% ��!��" �� ��-B�(� �� &����#��%����, 1��� ��� �� ��� *�) $ ��)��" �*
��!��



� 
�� ��	�
	' �38�2@ '��(����(� ��� $�) ����#+ *)�! ��� ��!� �* �� �� ��
-� ��$(��/� *�) $ *�1 ���)��



SERVICE
� C��� %��" )�(�)"� �* ��)/�(� $(��/��+ $�" ��(#�"� ��!� �� �)�/����/� !$���



���$�(� �)�%)$!�
� ���(: ��� !$��)�$# $�" $�) 6 �+")$�#�( ����� *�) $�+ 1�$:����� $�" )��#$(�



�* ��(���$)+�
� 32	 ��0� =	�3��	 
�� �	�0
�	8	� �
�2 � 
223�	 �	��



?��8
��	 
�' ��	223�	 �
��=�
� ���$�)� ����#" -� !$"� ��#+ -+ $����)�D�" �)$���" ��)�����#� ����$(�



+��) #�($# $����)�D�" 
�� 2�)/�(� �����) *�) �$)�� $�" (����!�) ��)/�(�
��*�)!$����� ��*�) �� �$%� ��












> drum when installing. Also those hose fittings are stainless so I will
> order
> a stainless cross and fittings.
>
> I had already put the order in with sealant the first quote was for
> rebuilding only one drum. So it is double for all the parts for both
> adhesive and activator. Denise thinks she will have the parts to her on
> Monday and she will overnight them to us Monday. We should have them
> Tuesday
> by 3 pm.
>
> As for the other suggestions, Curt should reply but it looks pretty
> straight
> forward to rebuild these. Shipping to get it anywhere in a hurry will cost
> ~thousands. If we really want to get rolling as fast as possible I would
> send someone down with the truck on Sunday and they would load the ram
> post
> assembly and we would install it Tuesday morning.  The real issue is how
> to
> you package thing in such a way that we don't compromise the entire
> machine
> down there.
>
>
> Bill
>
> -----Original Message-----
> From: prvs=5744E00F5A=ptl@fnal.gov [mailto:prvs=5744E00F5A=ptl@fnal.gov]
> On
> Behalf Of Patrick Lukens
> Sent: Friday, February 01, 2013 10:19 AM
> To: William Miller; 'curtis lerol'
> Subject: Re: Dispenser thoughts
>
> When you talk to Sealant next, ask them about sending the entire ram post
> assembly back to them for the overhaul.  If we decide that the seals need
> to
> be replaced, it might be better to have them do it.  We could ship you one
> or both of the rams from the Illinois machine while yours gets serviced,
> whether you guys do it or Sealant does it.
>
> Another strategy might be to buy another ($8500) to use during the service
> period..  We would have to understand how to clean them, for it to be
> useful.
>
> The bad ideas just keep flowing.
>
> ----- Original Message -----
> From: "William Miller" <whmiller@umn.edu>
> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
> <curt@soudan.umn.edu>
> Sent: Friday, February 01, 2013 9:27 AM
> Subject: RE: Dispenser thoughts
>
>
>> There is a 1/4" pipe thread on both the top and the bottom that we can
>> screw
>> a gauge right into on the opposite side the hose is connected to. It
>> would
>> be east to add something there.  I will ask this of Sealant.
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>>
>>
>> Phones are back up
>> -----Original Message-----
>> From: prvs=774409942E=ptl@fnal.gov [mailto:prvs=774409942E=ptl@fnal.gov]
>> On
>> Behalf Of Patrick Lukens
>> Sent: Friday, February 01, 2013 9:22 AM
>> To: William Miller; curtis lerol
>> Subject: Dispenser thoughts
>>
>> If you have pressure on both sides of the ram, it seems like a pressure
>> gauge and valve for bleeding could help.  Page 22 of the manual has two
>> points labeled "7" on the lower right side drawing, where tubing goes in.
>> Could a cross be installed here with a valve on one leg and a gauge on
>> another?  Then, experience would tell you what "good" pressure readings
>> should be.  When you deviate, you could vent the offending side.
>>
>> Worth every cent you paid.
>>
>>
>>
>
>
>
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From: Patrick T Lukens
To: William Miller; "Curtis Lerol"
Cc: David R. Pushka
Subject: Re: Revised Barrel Changing Procedure
Date: Thursday, February 07, 2013 10:09:11 AM


Should we think about upgrading the adhesive dispenser platform so that barrel position can be easily
adjusted?  Fine tuning the position of an elevated 500 pound barrel sounds hard to me. 
 
Perhaps some brackets welded to the table that have push screws.  Perhaps the barrels could sit on
some of that track with captured ball bearings that's used for rolling boxes around.
 


 
Food for thought.


----- Original Message -----
From: William Miller
To: 'Patrick T Lukens' ; 'Curtis Lerol'
Cc: 'David R. Pushka'
Sent: Thursday, February 07, 2013 7:20 AM
Subject: RE: Revised Barrel Changing Procedure


No they did not get measured, I will try and make sure that happens on the next glue change. I
was too busy yesterday and did not relay the information to the foremen. We did not get enough
information from the afternoon crew during the adhesive change to say for sure. They said it
went slow. Which doesn’t help much. Slow and safer is good. They did have problems with air
leaking past the seal in the north barrel ram. They ended up leaving the valve open on the
bottom. The day shift spend some time realigning the drum this morning and has reduce the leak
rate considerably.
 
Bill
 


From: prvs=975054E6FE=ptl@fnal.gov [mailto:prvs=975054E6FE=ptl@fnal.gov] On Behalf Of
Patrick T Lukens
Sent: Wednesday, February 06, 2013 9:10 PM
To: Curtis Lerol
Cc: William Miller Jr; David R. Pushka
Subject: RE: Revised Barrel Changing Procedure
 
Curt,
Thanks for the report.  That sounds encouraging.  Are we agreed that we can live without the
follower plate air?  I think that going to a high pressure in the pistons is safer than using the follower
plate air, unless we do some serious throttling of the follower plate (relief valve, flow restrictor, etc.).
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I mostly answered my own question by visiting the adhesive dispenser here and staring at the decal
on the control valve.  Of course it raises more questions.  I still have not seen any data from the
pressure gauges.  I would like to know what the gauges read during normal operation, and when the
barrel is exchanged.  After staring at the decal, I can only imagine that a seal leak affects us if it is so
large that it overwhelms the exhaust port, or overheats the compressor.  The gauges should answer
the first condition and the second condition hasn't been mentioned.  My questions have now reached
the first grade level.  More education is needed here.  I want to completely understand this thing
before we take it out of service.


Did the volumes and weights of the purge samples get measured?


Pat


From: Curtis Lerol [lerol001@umn.edu]
Sent: Wednesday, February 06, 2013 6:27 PM
To: Patrick T Lukens
Cc: William Miller Jr; David R. Pushka
Subject: Re: Revised Barrel Changing Procedure


The north barrel change went very well, very controlled and they had only 48 psi of
pressure upon extraction and insertion.  The South barrel was also very well controlled but
we had to kept increasing the pressure in 5 psi increment till around 70 psi.  The operator
was very careful and performed another perfect extraction.  We put a new bottom o ring on
the south barrel and that also went in without any problems at a 50 psi setting.
Lets say I push the control lever down, this will allow air from the regulator, let's say 50 psi
to enter the top of the cylinder pushing the cylinder downward, when doing this the control
valve also has a port which lets the air beneath the cylinder to escape.  Now if raise the
lever to raise the ram it will put air to the bottom of the cylinder and release the 50 psi that
was pushing down on the top.
Curt


On Wed, Feb 6, 2013 at 5:05 PM, Patrick Lukens <ptl@fnal.gov> wrote:
This inspires questions.
How did today's barrel change go?  I guess you can tell me tomorrow.
Now the kindergarten question - How does the control valve work?  Is it just a vent? 
It appears that the input cannot be controlled, so it is by venting that the thing
moves.  Is there something more subtle than that?
 
Pat
 
 
----- Original Message -----


From: Curtis Lerol
To: William Miller Jr ; Patrick Lukens ; Dave Pushka
Sent: Wednesday, February 06, 2013 4:07 PM
Subject: Revised Barrel Changing Procedure
 
Here is the barrel change without pressurizing the drum and removing the diaper. 
Curt


 



mailto:ptl@fnal.gov

mailto:lerol001@umn.edu

mailto:whmiller@umn.edu

mailto:ptl@fnal.gov

mailto:pushka@fnal.gov






From: William Miller
To: Victor J. Guarino; Patrick T Lukens; David R. Pushka
Cc: "Wood, Kenneth L."; whmiller@umn.edu; Curt Lerol
Subject: RE: Dispenser thoughts
Date: Friday, February 01, 2013 1:03:28 PM


Yes I was on the phone.


These brass parts would be part of the pneumatic system.


We have had these problems since the very beginning. Ken is aware of the
issue.


JUST so everyone is on the same page-


This problem has been with us since the very first neoprene seal change.
The seals that Ken ordered from Sealant were somewhat oversized. We were on
contact with Sealant, took measurements, etc. and the seals were in specs
and we could not do anything about it. We also contacted Devcon to make sure
that the drums were within specification and that the bags or something had
not changed.  The two post ram/lift  was not able to apply enough force to
get the O-ring to go into the drum no matter how much petroleum jelly was
applied. The work around that was built is shown in the machine medication
picture.  A bar was added so a strap could add additional force to pull the
plate follower into the drum.  Sometimes we would have to apply pressure
with the straps again when the O-ring went past the grooves in the drum.


Since this system relies on both sides moving in unison Curt and I believe
that the piston seal (part 17) shown on page 22 now allows air to bypass to
the bottom side of the ram even though the 4 way valve is moving down.  This
causes the follower plate to stop moving down as we mix. At some point it
may be 4-6 inches different that the South Drum.  There is so much of a
vacuum below the follower plate that it can suck air into the system causing
it to burp when we are laying adhesive. To fix this problem you have to
loosen the T-handle.


The other issue is the flower plate going up too fast.


I talked to Vic so I am too busy to type anymore.


Bill


-----Original Message-----
From: Guarino, Victor [mailto:vjg@anl.gov]
Sent: Friday, February 01, 2013 12:05 PM
To: Patrick Lukens; William Miller
Cc: Wood, Kenneth L.
Subject: RE: Dispenser thoughts


Bill,
Just gave you a call but apparently you're on the phone and I'll call back
later (I'm on vacation today).  This is the first I've heard of any problems
with  the dispenser and I'd like to know what the problem is.  Not sure what
parts you think need replacing.  Brass is eaten up by our adhesive and is
not recommended.   All of the brass parts tht I'm aware of are used in the
pneumatic system and not the actual glue dispensing.   I'll call you in a
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while.
Vic


________________________________________
From: Patrick Lukens [ptl@fnal.gov]
Sent: Friday, February 01, 2013 12:01 PM
To: William Miller; 'curtis lerol'; Curt Lerol
Cc: Wood, Kenneth L.; Guarino, Victor; 'David R. Pushka'
Subject: Re: Dispenser thoughts


I think you should get brass parts as soon as possible.  If someone objects
with good reason, we can order.


I realized that I may not even be here on Monday.  I'm on the hook for jury
duty.  I'll let you know by e-mail (probably Sunday night) whether I'm
coming in.


Pat


----- Original Message -----
From: "William Miller" <whmiller@umn.edu>
To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
<curt@soudan.umn.edu>; "Curt Lerol" <lerol001@umn.edu>; <whmiller@umn.edu>
Cc: "'Ken Wood'" <klw@hep.anl.gov>; "'Victor J. Guarino'" <vjg@anl.gov>;
"'David R. Pushka'" <pushka@fnal.gov>
Sent: Friday, February 01, 2013 11:41 AM
Subject: RE: Dispenser thoughts


>I attached the manual without the 27 different languages. Looking over
>the  Lift/Ram system some parts are brass, some are stainless. If I can
>use all  brass I can try and get Curt to pick up the parts, if
>everything needs to  be  stainless that I will need to just order them
>(and the price goes up) from  McMaster Carr.
>
> Bill
>
> -----Original Message-----
> From: prvs=0744D8A877=ptl@fnal.gov
> [mailto:prvs=0744D8A877=ptl@fnal.gov]
> On
> Behalf Of Patrick Lukens
> Sent: Friday, February 01, 2013 11:19 AM
> To: William Miller; 'curtis lerol'
> Cc: Ken Wood; Victor J. Guarino; David R. Pushka
> Subject: Re: Dispenser thoughts
>
> Plans in writing:
>
> 1.  The Ash River dispenser should have 6 pressure gauges installed on
> the barrel pump systems, 3 on each side.  Locations are with respect
> to the drawings on page 22 of the manual.  Gauges should be installed
> to measure the pressures at both points 7 on the lower right drawing,
> to test the behavior of the seal labeled 17.  Gauges should also be
> installed to check for leaks in the plate-raising system, valve
> labeled 33 on the upper right drawing.
> 2.  Monday morning, attempt operation as usual.  Record pressures in
> the gauges after the purge has been performed.  Record the plate
> heights for both barrels.  Note the distance to the next barrel
corrugation.
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> 3.  Glue a module.  Record the pressures after each barrel pump
> operation (when the main pumps get filled).
> 4.  Measure the plate heights.
> 5.  If there are no problems, continue assembling and continue taking
> pressure and plate height data.  Stop if there are any problems.
> 6.  Hold a phone meeting to review data as soon as something is
> learned, or 13:00, whichever comes sooner.
>
> It's a start.  I'd like to understand what's broken.
>
> Pat
>
> ----- Original Message -----
> From: "William Miller" <whmiller@umn.edu>
> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
> <curt@soudan.umn.edu>; <whmiller@umn.edu>
> Sent: Friday, February 01, 2013 10:42 AM
> Subject: RE: Dispenser thoughts
>
>
>>I went out to double check and the clearance is too tight on the
>>bottom to  put an elbow and gauge. There is 1 1/2 inches but you could
>>hit it with  the  drum when installing. Also those hose fittings are
>>stainless so I will  order  a stainless cross and fittings.
>>
>> I had already put the order in with sealant the first quote was for
>> rebuilding only one drum. So it is double for all the parts for both
>> adhesive and activator. Denise thinks she will have the parts to her
>> on Monday and she will overnight them to us Monday. We should have
>> them Tuesday by 3 pm.
>>
>> As for the other suggestions, Curt should reply but it looks pretty
>> straight forward to rebuild these. Shipping to get it anywhere in a
>> hurry will cost ~thousands. If we really want to get rolling as fast
>> as possible I would send someone down with the truck on Sunday and
>> they would load the ram post assembly and we would install it Tuesday
>> morning.  The real issue is how to you package thing in such a way
>> that we don't compromise the entire machine down there.
>>
>>
>> Bill
>>
>> -----Original Message-----
>> From: prvs=5744E00F5A=ptl@fnal.gov
>> [mailto:prvs=5744E00F5A=ptl@fnal.gov]
>> On
>> Behalf Of Patrick Lukens
>> Sent: Friday, February 01, 2013 10:19 AM
>> To: William Miller; 'curtis lerol'
>> Subject: Re: Dispenser thoughts
>>
>> When you talk to Sealant next, ask them about sending the entire ram
>> post assembly back to them for the overhaul.  If we decide that the
>> seals need to be replaced, it might be better to have them do it.  We
>> could ship you one or both of the rams from the Illinois machine
>> while yours gets serviced, whether you guys do it or Sealant does it.
>>
>> Another strategy might be to buy another ($8500) to use during the
>> service period..  We would have to understand how to clean them, for
>> it to be useful.
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>>
>> The bad ideas just keep flowing.
>>
>> ----- Original Message -----
>> From: "William Miller" <whmiller@umn.edu>
>> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
>> <curt@soudan.umn.edu>
>> Sent: Friday, February 01, 2013 9:27 AM
>> Subject: RE: Dispenser thoughts
>>
>>
>>> There is a 1/4" pipe thread on both the top and the bottom that we
>>> can screw a gauge right into on the opposite side the hose is
>>> connected to. It would be east to add something there.  I will ask
>>> this of Sealant.
>>>
>>>
>>> Phones are back up
>>> -----Original Message-----
>>> From: prvs=774409942E=ptl@fnal.gov
>>> [mailto:prvs=774409942E=ptl@fnal.gov]
>>> On
>>> Behalf Of Patrick Lukens
>>> Sent: Friday, February 01, 2013 9:22 AM
>>> To: William Miller; curtis lerol
>>> Subject: Dispenser thoughts
>>>
>>> If you have pressure on both sides of the ram, it seems like a
>>> pressure gauge and valve for bleeding could help.  Page 22 of the
>>> manual has two points labeled "7" on the lower right side drawing,
>>> where tubing goes in.
>>> Could a cross be installed here with a valve on one leg and a gauge
>>> on another?  Then, experience would tell you what "good" pressure
>>> readings should be.  When you deviate, you could vent the offending
side.
>>>
>>> Worth every cent you paid.
>>>
>>>
>>>
>>
>>
>>
>
>
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From: Patrick T Lukens
To: William Miller; "Curtis Lerol"
Cc: David R. Pushka
Subject: Re: Revised Barrel Changing Procedure
Date: Friday, February 08, 2013 8:56:28 AM


Bill,
Here's my understanding from this:
 
South side, control valve down, input air at 45 psi
At time 0, top pressure is 45 psi, bottom pressure is 0.
At time 1 min, exhaust plugged, top pressure is 45 psi, bottom pressure is 0.
 
North side, control valve down, input air at 45 psi
At time 0, top pressure is 45 psi, bottom pressure is 0.
At time 3 seconds, exhaust plugged, top pressure is 45 psi, bottom pressure is 45 psi.
 
Do I have that right?
If so, I can become a believer.  The machine appears to still be working, so I suggest that we plan on
the overhaul as soon as the last module goes down on this block.  Some time on Tuesday, I presume. 
That way, we have until we're ready for Layer 30, Block 8, to get the overhaul completed.  I assume
you have parts to do both cylinders.
 
If I haven't understood your description, please send a correction.
 
If you have another chance, doing the test as I suggested might teach us something else.  If you put
the lever into neutral, you disconnect from the supply and the exhaust.  That could show the scale of
other leaks.  If the south side stays as above, it means the system is pretty solid.
 
Pat
 
 


----- Original Message -----
From: William Miller
To: 'Patrick T Lukens' ; 'Curtis Lerol'
Cc: 'David R. Pushka'
Sent: Thursday, February 07, 2013 4:24 PM
Subject: RE: Revised Barrel Changing Procedure


I attempted to make these measurements for you today with no success.
 
With the 4-way valve down the south barrel when you plug the exhaust ports (with your finger)
and shot the valve down below after a minute the pressure gauge reads 0 and no noticeable air
leaks out.
 
The North barrel if you do the same thing the pressure gauge comes up to 45 psi the same as the
top in about 3 seconds.  You can just push the top of the adhesive machine around and change
the amount of air you want to leak. 
 
Bill
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From: prvs=6750B76DE3=ptl@fnal.gov [mailto:prvs=6750B76DE3=ptl@fnal.gov] On Behalf Of
Patrick T Lukens
Sent: Wednesday, February 06, 2013 9:35 PM
To: Curtis Lerol
Cc: William Miller Jr; David R. Pushka
Subject: RE: Revised Barrel Changing Procedure
 
Curt, Bill,
I have another test that I'd like to have done.  I think the best time for this would be between layers.


Get at least three people.  One with a watch and second hand.  The other two should have paper and
pencil and each should be assigned to watch one of the pressure gauges on the piston.
1.  Start with the control lever down (you've been using adhesive).  Record both pressures.
2.  At time 0, someone moves the lever to neutral.
3.  Guy with watch announces the time at 15 second intervals.  Other guys record their respective
pressures.
4.  Repeat step 3, 12 times.
5.  Repeat steps 1-4 on the other pump.
6.  Send the data to me. 


That should be easy, and it will teach us something about the integrity of the system.


Pat


From: Curtis Lerol [lerol001@umn.edu]
Sent: Wednesday, February 06, 2013 6:27 PM
To: Patrick T Lukens
Cc: William Miller Jr; David R. Pushka
Subject: Re: Revised Barrel Changing Procedure


The north barrel change went very well, very controlled and they had only 48 psi of
pressure upon extraction and insertion.  The South barrel was also very well controlled but
we had to kept increasing the pressure in 5 psi increment till around 70 psi.  The operator
was very careful and performed another perfect extraction.  We put a new bottom o ring on
the south barrel and that also went in without any problems at a 50 psi setting.
Lets say I push the control lever down, this will allow air from the regulator, let's say 50 psi
to enter the top of the cylinder pushing the cylinder downward, when doing this the control
valve also has a port which lets the air beneath the cylinder to escape.  Now if raise the
lever to raise the ram it will put air to the bottom of the cylinder and release the 50 psi that
was pushing down on the top.
Curt


On Wed, Feb 6, 2013 at 5:05 PM, Patrick Lukens <ptl@fnal.gov> wrote:
This inspires questions.
How did today's barrel change go?  I guess you can tell me tomorrow.
Now the kindergarten question - How does the control valve work?  Is it just a vent? 
It appears that the input cannot be controlled, so it is by venting that the thing
moves.  Is there something more subtle than that?
 
Pat
 
 
----- Original Message -----
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From: Curtis Lerol
To: William Miller Jr ; Patrick Lukens ; Dave Pushka
Sent: Wednesday, February 06, 2013 4:07 PM
Subject: Revised Barrel Changing Procedure
 
Here is the barrel change without pressurizing the drum and removing the diaper. 
Curt
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From: William Miller
To: David R. Pushka
Subject: RE: Glue Dispenser problems, concerns and thoughts
Date: Friday, February 01, 2013 3:37:55 PM


Quick question, I will call you in a few minutes I can certainly order a regulator easy enough but
what size relief valve would you want? Less is now better and since it appears we have better O-
rings now maybe we can reduce the pressure. Or as Pat suggested even better is to not use this at
all.
 
 
Bill
 


From: prvs=5744A21C0E=pushka@fnal.gov [mailto:prvs=5744A21C0E=pushka@fnal.gov] On Behalf
Of David R. Pushka
Sent: Friday, February 01, 2013 3:04 PM
To: William Miller; Victor J. Guarino; Patrick T Lukens
Cc: 'Wood, Kenneth L.'; Curt Lerol; Ting Miao; Dervin G Allen
Subject: Glue Dispenser problems, concerns and thoughts
 
Can I throw in my two cents?
 
First: I'm thinking about Bill's second paragraph:
“Since this system relies on both sides moving in unison Curt and I believe
that the piston seal (part 17) shown on page 22 now allows air to bypass to
the bottom side of the ram even though the 4 way valve is moving down.  This
causes the follower plate to stop moving down as we mix. At some point it may
be 4-6 inches different that the South Drum.  There is so much of a vacuum
below the follower plate that it can suck air into the system causing it to
burp when we are laying adhesive. To fix this problem you have to loosen the
T-handle”
 
The 4-way valve (if working properly) should be venting to atmosphere (thru
part 31) the side of the cylinder piston seal (part 17) that is in the
direction of the piston travel.  The gauges Pat suggested earlier today would
confirm this is happening.  Normally, there is a little leakage past the
cylinder piston seals and by venting the low pressure side, the leakage has
no affect on operation.
 
Also, on the bit about “There is so much of a vacuum below the follower plate
that it can suck air into the system causing it to burp when we are laying
adhesive. To fix this problem you have to loosen the T-handle”, I don’t
understand in what mode this occurs.  Does it occur with the follower plate
going up, or with the follower plate going down?
 
Second: Pat asked me to look at the air line that allows air to the bottom
side of the follower plate (the platen that goes into the drum) when it is
retracted because he feared that we could be pressurizing the drum with
pressured (maybe 90 psi) air.  I think Pat is right.  While we didn’t connect
are to the CDF glue machine so I could read the pressure gauges and determine
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the regulator settings, this would explain your observation about “The other
issue is the flower plate going up too fast.”
 
I think this needs a regulator and a relief valve to prevent over
pressurizing the drum. 
 
Third: I think the 4-way valve on the machine in CDF should be relocated to
be accessible from the ground.  Avoids using a ladder.  And give a reason to
replace some of the kinked air lines.  Does this make sense for Ash River?
 
Forth:  The bit about the o-rings not fitting into the drum is pretty
worrisome and not excusable. 
In figure 3, which flower plate are we using? 
Maybe we should be talking to Ingersoll-Rand (IR ARO) about getting the right
o-rings? 
Also, what causes the o-ring to have to be replaced?  Swelling?  Abrasion? 
Excessive leakage past?
 
Lastly:  Remember, One minor incident, let alone someone getting hurt and we
will spend days explaining (assuming any of us are still employed) so let’s
take that time now to make this work as intended.
 
 
Dave
 
 
 
 
-----Original Message-----
From: William Miller [mailto:whmiller@umn.edu] 
Sent: Friday, February 01, 2013 1:03 PM
To: Victor J. Guarino; Patrick T Lukens; David R. Pushka
Cc: 'Wood, Kenneth L.'; whmiller@umn.edu; Curt Lerol
Subject: RE: Dispenser thoughts
 
Yes I was on the phone.
 
These brass parts would be part of the pneumatic system.
 
We have had these problems since the very beginning. Ken is aware of the
issue.
 
JUST so everyone is on the same page-
 
This problem has been with us since the very first neoprene seal change.
The seals that Ken ordered from Sealant were somewhat oversized. We were on
contact with Sealant, took measurements, etc. and the seals were in specs and
we could not do anything about it. We also contacted Devcon to make sure that
the drums were within specification and that the bags or something had not
changed.  The two post ram/lift  was not able to apply enough force to get
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the O-ring to go into the drum no matter how much petroleum jelly was
applied. The work around that was built is shown in the machine medication
picture.  A bar was added so a strap could add additional force to pull the
plate follower into the drum.  Sometimes we would have to apply pressure with
the straps again when the O-ring went past the grooves in the drum.
 
Since this system relies on both sides moving in unison Curt and I believe
that the piston seal (part 17) shown on page 22 now allows air to bypass to
the bottom side of the ram even though the 4 way valve is moving down.  This
causes the follower plate to stop moving down as we mix. At some point it may
be 4-6 inches different that the South Drum.  There is so much of a vacuum
below the follower plate that it can suck air into the system causing it to
burp when we are laying adhesive. To fix this problem you have to loosen the
T-handle.
 
The other issue is the flower plate going up too fast.
 
I talked to Vic so I am too busy to type anymore.
 
Bill
 
 
 
-----Original Message-----
From: Guarino, Victor [mailto:vjg@anl.gov]
Sent: Friday, February 01, 2013 12:05 PM
To: Patrick Lukens; William Miller
Cc: Wood, Kenneth L.
Subject: RE: Dispenser thoughts
 
Bill,
Just gave you a call but apparently you're on the phone and I'll call back
later (I'm on vacation today).  This is the first I've heard of any problems
with  the dispenser and I'd like to know what the problem is.  Not sure what
parts you think need replacing.  Brass is eaten up by our adhesive and is
not recommended.   All of the brass parts tht I'm aware of are used in the
pneumatic system and not the actual glue dispensing.   I'll call you in a
while.
Vic
 
________________________________________
From: Patrick Lukens [ptl@fnal.gov]
Sent: Friday, February 01, 2013 12:01 PM
To: William Miller; 'curtis lerol'; Curt Lerol
Cc: Wood, Kenneth L.; Guarino, Victor; 'David R. Pushka'
Subject: Re: Dispenser thoughts
 
I think you should get brass parts as soon as possible.  If someone objects
with good reason, we can order.
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I realized that I may not even be here on Monday.  I'm on the hook for jury
duty.  I'll let you know by e-mail (probably Sunday night) whether I'm coming
in.
 
Pat
 
----- Original Message -----
From: "William Miller" <whmiller@umn.edu>
To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
<curt@soudan.umn.edu>; "Curt Lerol" <lerol001@umn.edu>; <whmiller@umn.edu>
Cc: "'Ken Wood'" <klw@hep.anl.gov>; "'Victor J. Guarino'" <vjg@anl.gov>;
"'David R. Pushka'" <pushka@fnal.gov>
Sent: Friday, February 01, 2013 11:41 AM
Subject: RE: Dispenser thoughts
 
 
>I attached the manual without the 27 different languages. Looking over
>the  Lift/Ram system some parts are brass, some are stainless. If I can
>use all  brass I can try and get Curt to pick up the parts, if
>everything needs to  be  stainless that I will need to just order them
>(and the price goes up) from  McMaster Carr.
> 
> Bill
> 
> -----Original Message-----
> From: prvs=0744D8A877=ptl@fnal.gov
> [mailto:prvs=0744D8A877=ptl@fnal.gov]
> On
> Behalf Of Patrick Lukens
> Sent: Friday, February 01, 2013 11:19 AM
> To: William Miller; 'curtis lerol'
> Cc: Ken Wood; Victor J. Guarino; David R. Pushka
> Subject: Re: Dispenser thoughts
> 
> Plans in writing:
> 
> 1.  The Ash River dispenser should have 6 pressure gauges installed on
> the barrel pump systems, 3 on each side.  Locations are with respect
> to the drawings on page 22 of the manual.  Gauges should be installed
> to measure the pressures at both points 7 on the lower right drawing,
> to test the behavior of the seal labeled 17.  Gauges should also be
> installed to check for leaks in the plate-raising system, valve
> labeled 33 on the upper right drawing.
> 2.  Monday morning, attempt operation as usual.  Record pressures in
> the gauges after the purge has been performed.  Record the plate
> heights for both barrels.  Note the distance to the next barrel
corrugation.
> 3.  Glue a module.  Record the pressures after each barrel pump
> operation (when the main pumps get filled).
> 4.  Measure the plate heights.
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> 5.  If there are no problems, continue assembling and continue taking
> pressure and plate height data.  Stop if there are any problems.
> 6.  Hold a phone meeting to review data as soon as something is
> learned, or 13:00, whichever comes sooner.
> 
> It's a start.  I'd like to understand what's broken.
> 
> Pat
> 
> ----- Original Message -----
> From: "William Miller" <whmiller@umn.edu>
> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
> <curt@soudan.umn.edu>; <whmiller@umn.edu>
> Sent: Friday, February 01, 2013 10:42 AM
> Subject: RE: Dispenser thoughts
> 
> 
>>I went out to double check and the clearance is too tight on the
>>bottom to  put an elbow and gauge. There is 1 1/2 inches but you could
>>hit it with  the  drum when installing. Also those hose fittings are
>>stainless so I will  order  a stainless cross and fittings.
>> 
>> I had already put the order in with sealant the first quote was for
>> rebuilding only one drum. So it is double for all the parts for both
>> adhesive and activator. Denise thinks she will have the parts to her
>> on Monday and she will overnight them to us Monday. We should have
>> them Tuesday by 3 pm.
>> 
>> As for the other suggestions, Curt should reply but it looks pretty
>> straight forward to rebuild these. Shipping to get it anywhere in a
>> hurry will cost ~thousands. If we really want to get rolling as fast
>> as possible I would send someone down with the truck on Sunday and
>> they would load the ram post assembly and we would install it Tuesday
>> morning.  The real issue is how to you package thing in such a way
>> that we don't compromise the entire machine down there.
>> 
>> 
>> Bill
>> 
>> -----Original Message-----
>> From: prvs=5744E00F5A=ptl@fnal.gov
>> [mailto:prvs=5744E00F5A=ptl@fnal.gov]
>> On
>> Behalf Of Patrick Lukens
>> Sent: Friday, February 01, 2013 10:19 AM
>> To: William Miller; 'curtis lerol'
>> Subject: Re: Dispenser thoughts
>> 
>> When you talk to Sealant next, ask them about sending the entire ram
>> post assembly back to them for the overhaul.  If we decide that the
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>> seals need to be replaced, it might be better to have them do it.  We
>> could ship you one or both of the rams from the Illinois machine
>> while yours gets serviced, whether you guys do it or Sealant does it.
>> 
>> Another strategy might be to buy another ($8500) to use during the
>> service period..  We would have to understand how to clean them, for
>> it to be useful.
>> 
>> The bad ideas just keep flowing.
>> 
>> ----- Original Message -----
>> From: "William Miller" <whmiller@umn.edu>
>> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
>> <curt@soudan.umn.edu>
>> Sent: Friday, February 01, 2013 9:27 AM
>> Subject: RE: Dispenser thoughts
>> 
>> 
>>> There is a 1/4" pipe thread on both the top and the bottom that we
>>> can screw a gauge right into on the opposite side the hose is
>>> connected to. It would be east to add something there.  I will ask
>>> this of Sealant.
>>> 
>>> 
>>> Phones are back up
>>> -----Original Message-----
>>> From: prvs=774409942E=ptl@fnal.gov
>>> [mailto:prvs=774409942E=ptl@fnal.gov]
>>> On
>>> Behalf Of Patrick Lukens
>>> Sent: Friday, February 01, 2013 9:22 AM
>>> To: William Miller; curtis lerol
>>> Subject: Dispenser thoughts
>>> 
>>> If you have pressure on both sides of the ram, it seems like a
>>> pressure gauge and valve for bleeding could help.  Page 22 of the
>>> manual has two points labeled "7" on the lower right side drawing,
>>> where tubing goes in.
>>> Could a cross be installed here with a valve on one leg and a gauge
>>> on another?  Then, experience would tell you what "good" pressure
>>> readings should be.  When you deviate, you could vent the offending
side.
>>> 
>>> Worth every cent you paid.
>>> 
>>> 
>>> 
>> 
>> 
>> 
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> 
> 
 








From: Patrick T Lukens
To: William Miller; "Curtis Lerol"
Cc: David R. Pushka
Subject: Re: Revised Barrel Changing Procedure
Date: Thursday, February 07, 2013 7:56:25 AM


Let's use the conference number in a few minutes, so we can have a threesome.


----- Original Message -----
From: William Miller
To: 'Patrick T Lukens' ; 'Curtis Lerol'
Cc: 'David R. Pushka'
Sent: Thursday, February 07, 2013 7:20 AM
Subject: RE: Revised Barrel Changing Procedure


No they did not get measured, I will try and make sure that happens on the next glue change. I
was too busy yesterday and did not relay the information to the foremen. We did not get enough
information from the afternoon crew during the adhesive change to say for sure. They said it
went slow. Which doesn’t help much. Slow and safer is good. They did have problems with air
leaking past the seal in the north barrel ram. They ended up leaving the valve open on the
bottom. The day shift spend some time realigning the drum this morning and has reduce the leak
rate considerably.
 
Bill
 


From: prvs=975054E6FE=ptl@fnal.gov [mailto:prvs=975054E6FE=ptl@fnal.gov] On Behalf Of
Patrick T Lukens
Sent: Wednesday, February 06, 2013 9:10 PM
To: Curtis Lerol
Cc: William Miller Jr; David R. Pushka
Subject: RE: Revised Barrel Changing Procedure
 
Curt,
Thanks for the report.  That sounds encouraging.  Are we agreed that we can live without the
follower plate air?  I think that going to a high pressure in the pistons is safer than using the follower
plate air, unless we do some serious throttling of the follower plate (relief valve, flow restrictor, etc.).


I mostly answered my own question by visiting the adhesive dispenser here and staring at the decal
on the control valve.  Of course it raises more questions.  I still have not seen any data from the
pressure gauges.  I would like to know what the gauges read during normal operation, and when the
barrel is exchanged.  After staring at the decal, I can only imagine that a seal leak affects us if it is so
large that it overwhelms the exhaust port, or overheats the compressor.  The gauges should answer
the first condition and the second condition hasn't been mentioned.  My questions have now reached
the first grade level.  More education is needed here.  I want to completely understand this thing
before we take it out of service.


Did the volumes and weights of the purge samples get measured?


Pat


From: Curtis Lerol [lerol001@umn.edu]
Sent: Wednesday, February 06, 2013 6:27 PM
To: Patrick T Lukens
Cc: William Miller Jr; David R. Pushka
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Subject: Re: Revised Barrel Changing Procedure


The north barrel change went very well, very controlled and they had only 48 psi of
pressure upon extraction and insertion.  The South barrel was also very well controlled but
we had to kept increasing the pressure in 5 psi increment till around 70 psi.  The operator
was very careful and performed another perfect extraction.  We put a new bottom o ring on
the south barrel and that also went in without any problems at a 50 psi setting.
Lets say I push the control lever down, this will allow air from the regulator, let's say 50 psi
to enter the top of the cylinder pushing the cylinder downward, when doing this the control
valve also has a port which lets the air beneath the cylinder to escape.  Now if raise the
lever to raise the ram it will put air to the bottom of the cylinder and release the 50 psi that
was pushing down on the top.
Curt


On Wed, Feb 6, 2013 at 5:05 PM, Patrick Lukens <ptl@fnal.gov> wrote:
This inspires questions.
How did today's barrel change go?  I guess you can tell me tomorrow.
Now the kindergarten question - How does the control valve work?  Is it just a vent? 
It appears that the input cannot be controlled, so it is by venting that the thing
moves.  Is there something more subtle than that?
 
Pat
 
 
----- Original Message -----


From: Curtis Lerol
To: William Miller Jr ; Patrick Lukens ; Dave Pushka
Sent: Wednesday, February 06, 2013 4:07 PM
Subject: Revised Barrel Changing Procedure
 
Here is the barrel change without pressurizing the drum and removing the diaper. 
Curt
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From: William Miller
To: David R. Pushka
Subject: RE: Glue Dispenser problems, concerns and thoughts
Date: Friday, February 01, 2013 5:21:44 PM


I have been looking and I am not sure what would be an appropriate 3 way valve. If you can find
something for me it would help.
 
Bill
 


From: prvs=9744BA918E=pushka@fnal.gov [mailto:prvs=9744BA918E=pushka@fnal.gov] On Behalf
Of David R. Pushka
Sent: Friday, February 01, 2013 3:43 PM
To: William Miller
Subject: RE: Glue Dispenser problems, concerns and thoughts
 
Let me suggest a low pressure adjustable relief like a McMaster-Carr p/n 48935K25 for 0 to 20
psig.
 
Qty = 2 (one for each side)
 
Dave
 
 
 


From: William Miller [mailto:whmiller@umn.edu] 
Sent: Friday, February 01, 2013 3:38 PM
To: David R. Pushka
Subject: RE: Glue Dispenser problems, concerns and thoughts
 
Quick question, I will call you in a few minutes I can certainly order a regulator easy enough but
what size relief valve would you want? Less is now better and since it appears we have better O-
rings now maybe we can reduce the pressure. Or as Pat suggested even better is to not use this at
all.
 
 
Bill
 


From: prvs=5744A21C0E=pushka@fnal.gov [mailto:prvs=5744A21C0E=pushka@fnal.gov] On Behalf
Of David R. Pushka
Sent: Friday, February 01, 2013 3:04 PM
To: William Miller; Victor J. Guarino; Patrick T Lukens
Cc: 'Wood, Kenneth L.'; Curt Lerol; Ting Miao; Dervin G Allen
Subject: Glue Dispenser problems, concerns and thoughts
 
Can I throw in my two cents?
 
First: I'm thinking about Bill's second paragraph:
“Since this system relies on both sides moving in unison Curt and I believe



mailto:whmiller@umn.edu

mailto:pushka@fnal.gov

mailto:whmiller@umn.edu

mailto:prvs=5744A21C0E=pushka@fnal.gov

mailto:prvs=5744A21C0E=pushka@fnal.gov





that the piston seal (part 17) shown on page 22 now allows air to bypass to
the bottom side of the ram even though the 4 way valve is moving down.  This
causes the follower plate to stop moving down as we mix. At some point it may
be 4-6 inches different that the South Drum.  There is so much of a vacuum
below the follower plate that it can suck air into the system causing it to
burp when we are laying adhesive. To fix this problem you have to loosen the
T-handle”
 
The 4-way valve (if working properly) should be venting to atmosphere (thru
part 31) the side of the cylinder piston seal (part 17) that is in the
direction of the piston travel.  The gauges Pat suggested earlier today would
confirm this is happening.  Normally, there is a little leakage past the
cylinder piston seals and by venting the low pressure side, the leakage has
no affect on operation.
 
Also, on the bit about “There is so much of a vacuum below the follower plate
that it can suck air into the system causing it to burp when we are laying
adhesive. To fix this problem you have to loosen the T-handle”, I don’t
understand in what mode this occurs.  Does it occur with the follower plate
going up, or with the follower plate going down?
 
Second: Pat asked me to look at the air line that allows air to the bottom
side of the follower plate (the platen that goes into the drum) when it is
retracted because he feared that we could be pressurizing the drum with
pressured (maybe 90 psi) air.  I think Pat is right.  While we didn’t connect
are to the CDF glue machine so I could read the pressure gauges and determine
the regulator settings, this would explain your observation about “The other
issue is the flower plate going up too fast.”
 
I think this needs a regulator and a relief valve to prevent over
pressurizing the drum. 
 
Third: I think the 4-way valve on the machine in CDF should be relocated to
be accessible from the ground.  Avoids using a ladder.  And give a reason to
replace some of the kinked air lines.  Does this make sense for Ash River?
 
Forth:  The bit about the o-rings not fitting into the drum is pretty
worrisome and not excusable. 
In figure 3, which flower plate are we using? 
Maybe we should be talking to Ingersoll-Rand (IR ARO) about getting the right
o-rings? 
Also, what causes the o-ring to have to be replaced?  Swelling?  Abrasion? 
Excessive leakage past?
 
Lastly:  Remember, One minor incident, let alone someone getting hurt and we
will spend days explaining (assuming any of us are still employed) so let’s
take that time now to make this work as intended.
 
 
Dave







 
 
 
 
-----Original Message-----
From: William Miller [mailto:whmiller@umn.edu] 
Sent: Friday, February 01, 2013 1:03 PM
To: Victor J. Guarino; Patrick T Lukens; David R. Pushka
Cc: 'Wood, Kenneth L.'; whmiller@umn.edu; Curt Lerol
Subject: RE: Dispenser thoughts
 
Yes I was on the phone.
 
These brass parts would be part of the pneumatic system.
 
We have had these problems since the very beginning. Ken is aware of the
issue.
 
JUST so everyone is on the same page-
 
This problem has been with us since the very first neoprene seal change.
The seals that Ken ordered from Sealant were somewhat oversized. We were on
contact with Sealant, took measurements, etc. and the seals were in specs and
we could not do anything about it. We also contacted Devcon to make sure that
the drums were within specification and that the bags or something had not
changed.  The two post ram/lift  was not able to apply enough force to get
the O-ring to go into the drum no matter how much petroleum jelly was
applied. The work around that was built is shown in the machine medication
picture.  A bar was added so a strap could add additional force to pull the
plate follower into the drum.  Sometimes we would have to apply pressure with
the straps again when the O-ring went past the grooves in the drum.
 
Since this system relies on both sides moving in unison Curt and I believe
that the piston seal (part 17) shown on page 22 now allows air to bypass to
the bottom side of the ram even though the 4 way valve is moving down.  This
causes the follower plate to stop moving down as we mix. At some point it may
be 4-6 inches different that the South Drum.  There is so much of a vacuum
below the follower plate that it can suck air into the system causing it to
burp when we are laying adhesive. To fix this problem you have to loosen the
T-handle.
 
The other issue is the flower plate going up too fast.
 
I talked to Vic so I am too busy to type anymore.
 
Bill
 
 
 
-----Original Message-----
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From: Guarino, Victor [mailto:vjg@anl.gov]
Sent: Friday, February 01, 2013 12:05 PM
To: Patrick Lukens; William Miller
Cc: Wood, Kenneth L.
Subject: RE: Dispenser thoughts
 
Bill,
Just gave you a call but apparently you're on the phone and I'll call back
later (I'm on vacation today).  This is the first I've heard of any problems
with  the dispenser and I'd like to know what the problem is.  Not sure what
parts you think need replacing.  Brass is eaten up by our adhesive and is
not recommended.   All of the brass parts tht I'm aware of are used in the
pneumatic system and not the actual glue dispensing.   I'll call you in a
while.
Vic
 
________________________________________
From: Patrick Lukens [ptl@fnal.gov]
Sent: Friday, February 01, 2013 12:01 PM
To: William Miller; 'curtis lerol'; Curt Lerol
Cc: Wood, Kenneth L.; Guarino, Victor; 'David R. Pushka'
Subject: Re: Dispenser thoughts
 
I think you should get brass parts as soon as possible.  If someone objects
with good reason, we can order.
 
I realized that I may not even be here on Monday.  I'm on the hook for jury
duty.  I'll let you know by e-mail (probably Sunday night) whether I'm coming
in.
 
Pat
 
----- Original Message -----
From: "William Miller" <whmiller@umn.edu>
To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
<curt@soudan.umn.edu>; "Curt Lerol" <lerol001@umn.edu>; <whmiller@umn.edu>
Cc: "'Ken Wood'" <klw@hep.anl.gov>; "'Victor J. Guarino'" <vjg@anl.gov>;
"'David R. Pushka'" <pushka@fnal.gov>
Sent: Friday, February 01, 2013 11:41 AM
Subject: RE: Dispenser thoughts
 
 
>I attached the manual without the 27 different languages. Looking over
>the  Lift/Ram system some parts are brass, some are stainless. If I can
>use all  brass I can try and get Curt to pick up the parts, if
>everything needs to  be  stainless that I will need to just order them
>(and the price goes up) from  McMaster Carr.
> 
> Bill
> 
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> -----Original Message-----
> From: prvs=0744D8A877=ptl@fnal.gov
> [mailto:prvs=0744D8A877=ptl@fnal.gov]
> On
> Behalf Of Patrick Lukens
> Sent: Friday, February 01, 2013 11:19 AM
> To: William Miller; 'curtis lerol'
> Cc: Ken Wood; Victor J. Guarino; David R. Pushka
> Subject: Re: Dispenser thoughts
> 
> Plans in writing:
> 
> 1.  The Ash River dispenser should have 6 pressure gauges installed on
> the barrel pump systems, 3 on each side.  Locations are with respect
> to the drawings on page 22 of the manual.  Gauges should be installed
> to measure the pressures at both points 7 on the lower right drawing,
> to test the behavior of the seal labeled 17.  Gauges should also be
> installed to check for leaks in the plate-raising system, valve
> labeled 33 on the upper right drawing.
> 2.  Monday morning, attempt operation as usual.  Record pressures in
> the gauges after the purge has been performed.  Record the plate
> heights for both barrels.  Note the distance to the next barrel
corrugation.
> 3.  Glue a module.  Record the pressures after each barrel pump
> operation (when the main pumps get filled).
> 4.  Measure the plate heights.
> 5.  If there are no problems, continue assembling and continue taking
> pressure and plate height data.  Stop if there are any problems.
> 6.  Hold a phone meeting to review data as soon as something is
> learned, or 13:00, whichever comes sooner.
> 
> It's a start.  I'd like to understand what's broken.
> 
> Pat
> 
> ----- Original Message -----
> From: "William Miller" <whmiller@umn.edu>
> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
> <curt@soudan.umn.edu>; <whmiller@umn.edu>
> Sent: Friday, February 01, 2013 10:42 AM
> Subject: RE: Dispenser thoughts
> 
> 
>>I went out to double check and the clearance is too tight on the
>>bottom to  put an elbow and gauge. There is 1 1/2 inches but you could
>>hit it with  the  drum when installing. Also those hose fittings are
>>stainless so I will  order  a stainless cross and fittings.
>> 
>> I had already put the order in with sealant the first quote was for
>> rebuilding only one drum. So it is double for all the parts for both
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>> adhesive and activator. Denise thinks she will have the parts to her
>> on Monday and she will overnight them to us Monday. We should have
>> them Tuesday by 3 pm.
>> 
>> As for the other suggestions, Curt should reply but it looks pretty
>> straight forward to rebuild these. Shipping to get it anywhere in a
>> hurry will cost ~thousands. If we really want to get rolling as fast
>> as possible I would send someone down with the truck on Sunday and
>> they would load the ram post assembly and we would install it Tuesday
>> morning.  The real issue is how to you package thing in such a way
>> that we don't compromise the entire machine down there.
>> 
>> 
>> Bill
>> 
>> -----Original Message-----
>> From: prvs=5744E00F5A=ptl@fnal.gov
>> [mailto:prvs=5744E00F5A=ptl@fnal.gov]
>> On
>> Behalf Of Patrick Lukens
>> Sent: Friday, February 01, 2013 10:19 AM
>> To: William Miller; 'curtis lerol'
>> Subject: Re: Dispenser thoughts
>> 
>> When you talk to Sealant next, ask them about sending the entire ram
>> post assembly back to them for the overhaul.  If we decide that the
>> seals need to be replaced, it might be better to have them do it.  We
>> could ship you one or both of the rams from the Illinois machine
>> while yours gets serviced, whether you guys do it or Sealant does it.
>> 
>> Another strategy might be to buy another ($8500) to use during the
>> service period..  We would have to understand how to clean them, for
>> it to be useful.
>> 
>> The bad ideas just keep flowing.
>> 
>> ----- Original Message -----
>> From: "William Miller" <whmiller@umn.edu>
>> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
>> <curt@soudan.umn.edu>
>> Sent: Friday, February 01, 2013 9:27 AM
>> Subject: RE: Dispenser thoughts
>> 
>> 
>>> There is a 1/4" pipe thread on both the top and the bottom that we
>>> can screw a gauge right into on the opposite side the hose is
>>> connected to. It would be east to add something there.  I will ask
>>> this of Sealant.
>>> 
>>> 
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>>> Phones are back up
>>> -----Original Message-----
>>> From: prvs=774409942E=ptl@fnal.gov
>>> [mailto:prvs=774409942E=ptl@fnal.gov]
>>> On
>>> Behalf Of Patrick Lukens
>>> Sent: Friday, February 01, 2013 9:22 AM
>>> To: William Miller; curtis lerol
>>> Subject: Dispenser thoughts
>>> 
>>> If you have pressure on both sides of the ram, it seems like a
>>> pressure gauge and valve for bleeding could help.  Page 22 of the
>>> manual has two points labeled "7" on the lower right side drawing,
>>> where tubing goes in.
>>> Could a cross be installed here with a valve on one leg and a gauge
>>> on another?  Then, experience would tell you what "good" pressure
>>> readings should be.  When you deviate, you could vent the offending
side.
>>> 
>>> Worth every cent you paid.
>>> 
>>> 
>>> 
>> 
>> 
>> 
> 
> 
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From: Curtis Lerol
To: David R. Pushka
Cc: Patrick T Lukens; William Miller; John W Cooper; Kurt J Krempetz; Michael A Lindgren; Eric D McHugh; Larry


Salmela
Subject: Re: eng_note_458 NOvA Glue Machine Drum Pump Problems and Authorized Solutions
Date: Wednesday, February 06, 2013 1:29:25 PM


Larger air mufflers have been ordered and will be installed upon arrival.
Curt


On Wed, Feb 6, 2013 at 11:52 AM, David R. Pushka <pushka@fnal.gov> wrote:


Pat, Bill, Curt,


 


Here is a draft of the note which shows that the modifications and repairs to the
drum pump have been looked at and you can perform these changes.  Please let
me know if I’ve missed anything we discussed.


 


Kurt,  Please arrange for a full blown Fermi Engineering Manual (FEM) department
review of this engineering note.  Ideally, please accomplish this before the end of
the week.


 


John, Mike, Eric, please feel free to review this yourselves and provide comments. 
Eric, as soon as Pat and Bill agree this captures everything, I’ll update as
necessary and you can send to your committee.


 


Larry, I recommend removal of some little air mufflers.  Please measure the noise
when in operation and confirm this does not present a noise hazard to people near
the machine.


 


Dave
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From: Patrick T Lukens
To: Curtis Lerol
Cc: William Miller Jr; David R. Pushka
Subject: RE: Revised Barrel Changing Procedure
Date: Wednesday, February 06, 2013 9:35:30 PM


Curt, Bill,
I have another test that I'd like to have done.  I think the best time for this would be between layers.


Get at least three people.  One with a watch and second hand.  The other two should have paper and
pencil and each should be assigned to watch one of the pressure gauges on the piston.
1.  Start with the control lever down (you've been using adhesive).  Record both pressures.
2.  At time 0, someone moves the lever to neutral.
3.  Guy with watch announces the time at 15 second intervals.  Other guys record their respective
pressures.
4.  Repeat step 3, 12 times.
5.  Repeat steps 1-4 on the other pump.
6.  Send the data to me. 


That should be easy, and it will teach us something about the integrity of the system.


Pat


From: Curtis Lerol [lerol001@umn.edu]
Sent: Wednesday, February 06, 2013 6:27 PM
To: Patrick T Lukens
Cc: William Miller Jr; David R. Pushka
Subject: Re: Revised Barrel Changing Procedure


The north barrel change went very well, very controlled and they had only 48 psi of pressure
upon extraction and insertion.  The South barrel was also very well controlled but we had to
kept increasing the pressure in 5 psi increment till around 70 psi.  The operator was very
careful and performed another perfect extraction.  We put a new bottom o ring on the south
barrel and that also went in without any problems at a 50 psi setting.
Lets say I push the control lever down, this will allow air from the regulator, let's say 50 psi
to enter the top of the cylinder pushing the cylinder downward, when doing this the control
valve also has a port which lets the air beneath the cylinder to escape.  Now if raise the lever
to raise the ram it will put air to the bottom of the cylinder and release the 50 psi that was
pushing down on the top.
Curt


On Wed, Feb 6, 2013 at 5:05 PM, Patrick Lukens <ptl@fnal.gov> wrote:
This inspires questions.
How did today's barrel change go?  I guess you can tell me tomorrow.
Now the kindergarten question - How does the control valve work?  Is it just a vent?
  It appears that the input cannot be controlled, so it is by venting that the thing
moves.  Is there something more subtle than that?
 
Pat
 
 
----- Original Message -----
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From: Curtis Lerol
To: William Miller Jr ; Patrick Lukens ; Dave Pushka
Sent: Wednesday, February 06, 2013 4:07 PM
Subject: Revised Barrel Changing Procedure


Here is the barrel change without pressurizing the drum and removing the diaper. 
Curt
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From: Patrick T Lukens
To: David R. Pushka
Subject: Re: eng_note_458 NOvA Glue Machine Drum Pump Problems and Authorized Solutions
Date: Wednesday, February 06, 2013 1:23:33 PM


Dave,
Do you want to add something for section 7 to say that we will explore alternative O rings? 
(future improvement)
 
I think we should update the procedure as well, but that may not go in this document.
 
Pat


----- Original Message -----
From: David R. Pushka
To: Patrick T Lukens ; William Miller ; Curt Lerol
Cc: John W Cooper ; Kurt J Krempetz ; Michael A Lindgren ; Eric D McHugh ; Larry Salmela
Sent: Wednesday, February 06, 2013 11:52 AM
Subject: eng_note_458 NOvA Glue Machine Drum Pump Problems and Authorized Solutions


Pat, Bill, Curt,
 
Here is a draft of the note which shows that the modifications and repairs to the drum pump
have been looked at and you can perform these changes.  Please let me know if I’ve missed
anything we discussed.
 
Kurt,  Please arrange for a full blown Fermi Engineering Manual (FEM) department review of this
engineering note.  Ideally, please accomplish this before the end of the week.
 
John, Mike, Eric, please feel free to review this yourselves and provide comments.  Eric, as soon
as Pat and Bill agree this captures everything, I’ll update as necessary and you can send to your
committee.
 
Larry, I recommend removal of some little air mufflers.  Please measure the noise when in
operation and confirm this does not present a noise hazard to people near the machine.
 
Dave
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From: Patrick T Lukens
To: William Miller
Cc: curtis lerol; David R. Pushka
Subject: Barrel removal
Date: Tuesday, February 05, 2013 10:17:00 AM


Bill,
Let me put in writing my suggestion for the next barrel removal.  Let me
know the results of this test.  I've added more since we talked.


0.  Instrument the follower plate so that you can know it position within
the barrel.   A ruler of some sort that indicates its height is what I have
in mind.  It needs to be something that can be read by a person well away
from the barrel.
1.  Leave the plate air supply valve closed (valve labeled 33 on page 22 of
the manual).
2.  Remove the T handle from the plate.
3.  Energize the lift post and open the control valve to raise.  If it
doesn't move, raise the air pressure a bit.
4.  Stop raising when the plate is about half way up.
5.  Reduce the supply air pressure to 30 psi and try to raise some more.
      If it moves, stop when the plate is 6 inches from being clear of the
barrel.
      If it's stuck, raise the pressure until it begins moving again.  Then
stop when the plate is 6 inches from begin clear of the barrel.
6.  Reduce the supply pressure to 20 psi and slowly raise until the plate is
clear.


My understanding is that the plate supply valve is probably clogged anyway,
so steps 1 and 2 are essentially identical to what you've been doing.


Once the barrels are gone, I think it would be useful to weigh the follower
plate and post mechanism.


1.  Turn off the supply air.
2.  Use the control valve to allow the plate to slowly lower to the bottom.
3.  Turn on the supply air, regulated down to below 3 psi.
4.  Use the control valve to raise the plate.  It shouldn't budge.
5.  With the control valve in the "up" position, slowly increase the supply
pressure until the plate begins raising.  Note this pressure.
6.  Set the control valve to neutral for 10 seconds.  Then move to the "up"
position and note the results.
7.  Repeat step 6 a couple of times.
8.  Increase the air pressure by 10%.  Repeat step 6 a couple of times.
9.  Set the control valve to "up" and raise the plate to the top.


I hope that the previous procedure will tell us the final pressure we want
to see in the posts when the plate clears the barrel top.  This should be a
goal, and should prevent exciting, violent plate movements.


Pat
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From: William Miller
To: Patrick T Lukens; "Curtis Lerol"
Cc: David R. Pushka
Subject: RE: Revised Barrel Changing Procedure
Date: Thursday, February 07, 2013 7:21:00 AM


No they did not get measured, I will try and make sure that happens on the next glue change. I was
too busy yesterday and did not relay the information to the foremen. We did not get enough
information from the afternoon crew during the adhesive change to say for sure. They said it went
slow. Which doesn’t help much. Slow and safer is good. They did have problems with air leaking
past the seal in the north barrel ram. They ended up leaving the valve open on the bottom. The day
shift spend some time realigning the drum this morning and has reduce the leak rate considerably.
 
Bill
 


From: prvs=975054E6FE=ptl@fnal.gov [mailto:prvs=975054E6FE=ptl@fnal.gov] On Behalf Of Patrick
T Lukens
Sent: Wednesday, February 06, 2013 9:10 PM
To: Curtis Lerol
Cc: William Miller Jr; David R. Pushka
Subject: RE: Revised Barrel Changing Procedure
 
Curt,
Thanks for the report.  That sounds encouraging.  Are we agreed that we can live without the follower
plate air?  I think that going to a high pressure in the pistons is safer than using the follower plate air,
unless we do some serious throttling of the follower plate (relief valve, flow restrictor, etc.).


I mostly answered my own question by visiting the adhesive dispenser here and staring at the decal on
the control valve.  Of course it raises more questions.  I still have not seen any data from the pressure
gauges.  I would like to know what the gauges read during normal operation, and when the barrel is
exchanged.  After staring at the decal, I can only imagine that a seal leak affects us if it is so large that
it overwhelms the exhaust port, or overheats the compressor.  The gauges should answer the first
condition and the second condition hasn't been mentioned.  My questions have now reached the first
grade level.  More education is needed here.  I want to completely understand this thing before we take
it out of service.


Did the volumes and weights of the purge samples get measured?


Pat


From: Curtis Lerol [lerol001@umn.edu]
Sent: Wednesday, February 06, 2013 6:27 PM
To: Patrick T Lukens
Cc: William Miller Jr; David R. Pushka
Subject: Re: Revised Barrel Changing Procedure


The north barrel change went very well, very controlled and they had only 48 psi of pressure
upon extraction and insertion.  The South barrel was also very well controlled but we had to
kept increasing the pressure in 5 psi increment till around 70 psi.  The operator was very
careful and performed another perfect extraction.  We put a new bottom o ring on the south
barrel and that also went in without any problems at a 50 psi setting.
Lets say I push the control lever down, this will allow air from the regulator, let's say 50 psi
to enter the top of the cylinder pushing the cylinder downward, when doing this the control
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valve also has a port which lets the air beneath the cylinder to escape.  Now if raise the lever
to raise the ram it will put air to the bottom of the cylinder and release the 50 psi that was
pushing down on the top.
Curt


On Wed, Feb 6, 2013 at 5:05 PM, Patrick Lukens <ptl@fnal.gov> wrote:
This inspires questions.
How did today's barrel change go?  I guess you can tell me tomorrow.
Now the kindergarten question - How does the control valve work?  Is it just a vent? 
It appears that the input cannot be controlled, so it is by venting that the thing moves. 
Is there something more subtle than that?
 
Pat
 
 
----- Original Message -----


From: Curtis Lerol
To: William Miller Jr ; Patrick Lukens ; Dave Pushka
Sent: Wednesday, February 06, 2013 4:07 PM
Subject: Revised Barrel Changing Procedure
 
Here is the barrel change without pressurizing the drum and removing the diaper. 
Curt
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From: Patrick T Lukens
To: David R. Pushka
Subject: Re: eng_note_458 NOvA Glue Machine Drum Pump Problems and Authorized Solutions
Date: Wednesday, February 06, 2013 1:32:56 PM


The Vaseline advice came from Argonne.  I don't have any other reference.


On 02/06/13 13:29, David R. Pushka wrote:


HI Pat,
 
Yes, I think we should explore other o-ring materials.
 
But I didn’t include this in the note for fear of over committing our resources.
 
BTW, who decided to coat the existing o-rings with Vaseline?
 
If they are neoprene, then we should also re-consider this practice.  I’m pretty sure
that Neoprene and Vaseline do not play well together based on my experience with
neoprene wet suits.
 
Dave
 


From: Patrick T Lukens 
Sent: Wednesday, February 06, 2013 1:23 PM
To: David R. Pushka
Subject: Re: eng_note_458 NOvA Glue Machine Drum Pump Problems and Authorized
Solutions
 
Dave,
Do you want to add something for section 7 to say that we will explore alternative O
rings? 
(future improvement)
 
I think we should update the procedure as well, but that may not go in this document.
 
Pat


----- Original Message -----
From: David R. Pushka
To: Patrick T Lukens ; William Miller ; Curt Lerol
Cc: John W Cooper ; Kurt J Krempetz ; Michael A Lindgren ; Eric D McHugh ; Larry
Salmela
Sent: Wednesday, February 06, 2013 11:52 AM
Subject: eng_note_458 NOvA Glue Machine Drum Pump Problems and Authorized
Solutions
 
Pat, Bill, Curt,
 
Here is a draft of the note which shows that the modifications and repairs to the
drum pump have been looked at and you can perform these changes.  Please let me
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know if I’ve missed anything we discussed.
 
Kurt,  Please arrange for a full blown Fermi Engineering Manual (FEM) department
review of this engineering note.  Ideally, please accomplish this before the end of
the week.
 
John, Mike, Eric, please feel free to review this yourselves and provide comments. 
Eric, as soon as Pat and Bill agree this captures everything, I’ll update as necessary
and you can send to your committee.
 
Larry, I recommend removal of some little air mufflers.  Please measure the noise
when in operation and confirm this does not present a noise hazard to people near
the machine.
 
Dave








From: Patrick T Lukens
To: William Miller; David R. Pushka
Subject: Chat about the dispenser
Date: Wednesday, February 06, 2013 5:23:15 AM


Can we use the usual conference phone number to have a three-way chat about the dispenser at 8:00?
phone 866-740-1260, ID 8408053.
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From: William Miller
To: Patrick T Lukens; "Curtis Lerol"
Cc: David R. Pushka; whmiller@umn.edu
Subject: RE: Revised Barrel Changing Procedure
Date: Thursday, February 07, 2013 11:02:46 AM


We still have to clamp them down so that they don’t move once you get them in the right place so
I am not sure rollers would help much.  The slide pretty well since they are  use a small 1 foot pry
bar. In the picture you can see the clamps we adjust once you have it in place so that it does not
move. They are needed most when you are pulling the follower plate up.
 
Bill
 


From: prvs=6750B76DE3=ptl@fnal.gov [mailto:prvs=6750B76DE3=ptl@fnal.gov] On Behalf Of Patrick
Lukens
Sent: Thursday, February 07, 2013 10:38 AM
To: William Miller; 'Curtis Lerol'
Cc: 'David R. Pushka'
Subject: Re: Revised Barrel Changing Procedure
 
More brilliance.  Why not buy two $100 drum dollies and set the barrels on them?


----- Original Message -----
From: William Miller
To: 'Patrick T Lukens' ; 'Curtis Lerol'
Cc: 'David R. Pushka'
Sent: Thursday, February 07, 2013 7:20 AM
Subject: RE: Revised Barrel Changing Procedure
 
No they did not get measured, I will try and make sure that happens on the next glue change. I
was too busy yesterday and did not relay the information to the foremen. We did not get enough
information from the afternoon crew during the adhesive change to say for sure. They said it
went slow. Which doesn’t help much. Slow and safer is good. They did have problems with air
leaking past the seal in the north barrel ram. They ended up leaving the valve open on the
bottom. The day shift spend some time realigning the drum this morning and has reduce the leak
rate considerably.
 
Bill
 


From: prvs=975054E6FE=ptl@fnal.gov [mailto:prvs=975054E6FE=ptl@fnal.gov] On Behalf Of
Patrick T Lukens
Sent: Wednesday, February 06, 2013 9:10 PM
To: Curtis Lerol
Cc: William Miller Jr; David R. Pushka
Subject: RE: Revised Barrel Changing Procedure
 
Curt,
Thanks for the report.  That sounds encouraging.  Are we agreed that we can live without the
follower plate air?  I think that going to a high pressure in the pistons is safer than using the follower
plate air, unless we do some serious throttling of the follower plate (relief valve, flow restrictor, etc.).


I mostly answered my own question by visiting the adhesive dispenser here and staring at the decal
on the control valve.  Of course it raises more questions.  I still have not seen any data from the
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pressure gauges.  I would like to know what the gauges read during normal operation, and when the
barrel is exchanged.  After staring at the decal, I can only imagine that a seal leak affects us if it is so
large that it overwhelms the exhaust port, or overheats the compressor.  The gauges should answer
the first condition and the second condition hasn't been mentioned.  My questions have now reached
the first grade level.  More education is needed here.  I want to completely understand this thing
before we take it out of service.


Did the volumes and weights of the purge samples get measured?


Pat


From: Curtis Lerol [lerol001@umn.edu]
Sent: Wednesday, February 06, 2013 6:27 PM
To: Patrick T Lukens
Cc: William Miller Jr; David R. Pushka
Subject: Re: Revised Barrel Changing Procedure


The north barrel change went very well, very controlled and they had only 48 psi of
pressure upon extraction and insertion.  The South barrel was also very well controlled but
we had to kept increasing the pressure in 5 psi increment till around 70 psi.  The operator
was very careful and performed another perfect extraction.  We put a new bottom o ring on
the south barrel and that also went in without any problems at a 50 psi setting.
Lets say I push the control lever down, this will allow air from the regulator, let's say 50 psi
to enter the top of the cylinder pushing the cylinder downward, when doing this the control
valve also has a port which lets the air beneath the cylinder to escape.  Now if raise the
lever to raise the ram it will put air to the bottom of the cylinder and release the 50 psi that
was pushing down on the top.
Curt


On Wed, Feb 6, 2013 at 5:05 PM, Patrick Lukens <ptl@fnal.gov> wrote:
This inspires questions.
How did today's barrel change go?  I guess you can tell me tomorrow.
Now the kindergarten question - How does the control valve work?  Is it just a vent? 
It appears that the input cannot be controlled, so it is by venting that the thing
moves.  Is there something more subtle than that?
 
Pat
 
 
----- Original Message -----


From: Curtis Lerol
To: William Miller Jr ; Patrick Lukens ; Dave Pushka
Sent: Wednesday, February 06, 2013 4:07 PM
Subject: Revised Barrel Changing Procedure
 
Here is the barrel change without pressurizing the drum and removing the diaper. 
Curt
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From: Curtis Lerol
To: William Miller Jr; Patrick T Lukens; David R. Pushka
Subject: Revised Barrel Changing Procedure
Date: Wednesday, February 06, 2013 4:07:23 PM
Attachments: Adhesive Barrel Changing ProcedureV2,February 6th,2013.docx


Here is the barrel change without pressurizing the drum and removing the diaper. 
Curt
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Adhesive Barrel Changing Procedure


December 18, 2011


WHM, CDL Version 2.0 








[image: ]


· Introduction: The 55 gallon drums of adhesive and activator Devcon60 need to be changed out on the Sealant Adhesive Machine when empty. The adhesive has a shelf life of about 12 months so check the date on the drum before using.





· Safety: HA number-631 has the detailed information on all the potential hazards for this operation.   Proper PPE needs to be worn by the person doing this task.  A Tyvek jacket or apron with sleeves should be worn to keep adhesive and petroleum jelly off your cloths. Butyl gloves, a face shield or safety goggles and a half-mast organic vapor respirator must be used during the drum changing process.  Confirm lock-out/tag out is used to turn the power off to the adhesive machine during barrel changing so it cannot move.





Because of the fall possibilities on the south side of the adhesive machine fall restraint must be worn.  This may change if we are able to get an approved railing change in that area.


Locate the adhesive carriage


· Locate adhesive machine to home position


· TURN OFF and lock out adhesive machine power


Removing the empty barrel


· Bolt down drum stops so that it will not move


· Make sure you are wearing proper PPE


· Insure the regulator valve is set to no more than 50 psi


· Lift plenum control valve to the up position for a short period of time to remove downward pressure then place control to the neutral position


· Remove T Handle vent plug


· Continue to raise VERY SLOWLY till you are almost to the top. Now you have to feather the control lever from the up to the down position to control the movement of the plenum. If the drum fails to move at the 50 psi increase the regulator in 5 psi increments not to exceed 70 psi


· Finish raising plenum 


· Remove drum using drum lift


· Scrap clean Plenum and  O-ring gasket, inspect for damage


· If O-ring gasket is damaged replace both O-rings


Placing new Barrel 


· MAKE SURE CORRECT BARREL IS GOING IN! THE ENTIRE MACHINE WILL BE RUINED! DOUBLE CHECK THAT THE ADHESIVE SIDE GETS THE ADHESIVE! THE DRUM AND ADHESIVE MACHINE ARE BOTH COLOR CODED TO HELP. 


· Wear proper PPE


· Lift drum into position


· Lube O-ring gasket liberally with Vaseline (a entire large jar) 


· Make sure T Handle vent plug is removed


· SLOWLY LOWER plenum to the top of drum, check drum alignment


· Make sure that you are wearing goggles or face shield at this point


· LOWER SLOWLY until adhesive (or activator) oozes out of vent. If you are lowering too fast it can spray out all over.


· [bookmark: _GoBack]Once air is out replace T Handle vent plug


· Clean all excess adhesive or activator


· Make sure that plenum valve is in the down position


Purge Sealant Adhesive Machine


· Remove mixing tubes from nozzles and clean as described in adhesive operating procedures.


· Purge a minimum of 2 full recharges out of each machine or until there is no air or lumpy stuff coming out


· Mount mixing tubes and follow  adhesive operating procedures


You are now ready to apply glue


   


  








image1.jpeg










From: William Miller
To: David R. Pushka; Patrick T Lukens
Subject: Despencer Ram Parts
Date: Wednesday, February 06, 2013 10:01:12 AM


Here are the pictures of the parts we have. The stops parts 16 and 18 should be delivered today. 
 
They will be ready for a barrel change in 3 modules. Curt is re-writing the barrel changing
procedures with the added steps we talked about and we will adjust them after doing it again than
mail them off to you and Pat for additional comments.
 
 
Bill
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From: William H Miller
To: Patrick T Lukens; "Curtis Lerol"
Cc: David R. Pushka; William Miller Jr
Subject: RE: Revised Barrel Changing Procedure
Date: Friday, February 08, 2013 9:17:46 AM


Yes, only slight modification is that it may be faster than 3 seconds we now put in neutral
whenever we stop laying modules because it causes the air compressor to run continually. With the
lever in neutral and the mufflers removed the follower plate now stays in place and does not rise
up.
 
The compressor is also one of our single mode failure points so to have that machine too hot to
touch is not good.
 
At home in Ely today that is why I missed your call. Just having my first cup of coffee now!
 
Bill
 


From: prvs=17517F0779=ptl@fnal.gov [mailto:prvs=17517F0779=ptl@fnal.gov] On Behalf Of Patrick
Lukens
Sent: Friday, February 08, 2013 8:56 AM
To: William Miller; 'Curtis Lerol'
Cc: 'David R. Pushka'
Subject: Re: Revised Barrel Changing Procedure
 
Bill,
Here's my understanding from this:
 
South side, control valve down, input air at 45 psi
At time 0, top pressure is 45 psi, bottom pressure is 0.
At time 1 min, exhaust plugged, top pressure is 45 psi, bottom pressure is 0.
 
North side, control valve down, input air at 45 psi
At time 0, top pressure is 45 psi, bottom pressure is 0.
At time 3 seconds, exhaust plugged, top pressure is 45 psi, bottom pressure is 45 psi.
 
Do I have that right?
If so, I can become a believer.  The machine appears to still be working, so I suggest that we plan on
the overhaul as soon as the last module goes down on this block.  Some time on Tuesday, I presume. 
That way, we have until we're ready for Layer 30, Block 8, to get the overhaul completed.  I assume
you have parts to do both cylinders.
 
If I haven't understood your description, please send a correction.
 
If you have another chance, doing the test as I suggested might teach us something else.  If you put
the lever into neutral, you disconnect from the supply and the exhaust.  That could show the scale of
other leaks.  If the south side stays as above, it means the system is pretty solid.
 
Pat
 
 


----- Original Message -----
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From: William Miller
To: 'Patrick T Lukens' ; 'Curtis Lerol'
Cc: 'David R. Pushka'
Sent: Thursday, February 07, 2013 4:24 PM
Subject: RE: Revised Barrel Changing Procedure
 
I attempted to make these measurements for you today with no success.
 
With the 4-way valve down the south barrel when you plug the exhaust ports (with your finger)
and shot the valve down below after a minute the pressure gauge reads 0 and no noticeable air
leaks out.
 
The North barrel if you do the same thing the pressure gauge comes up to 45 psi the same as the
top in about 3 seconds.  You can just push the top of the adhesive machine around and change
the amount of air you want to leak. 
 
Bill
 
 


From: prvs=6750B76DE3=ptl@fnal.gov [mailto:prvs=6750B76DE3=ptl@fnal.gov] On Behalf Of
Patrick T Lukens
Sent: Wednesday, February 06, 2013 9:35 PM
To: Curtis Lerol
Cc: William Miller Jr; David R. Pushka
Subject: RE: Revised Barrel Changing Procedure
 
Curt, Bill,
I have another test that I'd like to have done.  I think the best time for this would be between layers.


Get at least three people.  One with a watch and second hand.  The other two should have paper and
pencil and each should be assigned to watch one of the pressure gauges on the piston.
1.  Start with the control lever down (you've been using adhesive).  Record both pressures.
2.  At time 0, someone moves the lever to neutral.
3.  Guy with watch announces the time at 15 second intervals.  Other guys record their respective
pressures.
4.  Repeat step 3, 12 times.
5.  Repeat steps 1-4 on the other pump.
6.  Send the data to me. 


That should be easy, and it will teach us something about the integrity of the system.


Pat


From: Curtis Lerol [lerol001@umn.edu]
Sent: Wednesday, February 06, 2013 6:27 PM
To: Patrick T Lukens
Cc: William Miller Jr; David R. Pushka
Subject: Re: Revised Barrel Changing Procedure


The north barrel change went very well, very controlled and they had only 48 psi of
pressure upon extraction and insertion.  The South barrel was also very well controlled but
we had to kept increasing the pressure in 5 psi increment till around 70 psi.  The operator
was very careful and performed another perfect extraction.  We put a new bottom o ring on
the south barrel and that also went in without any problems at a 50 psi setting.
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Lets say I push the control lever down, this will allow air from the regulator, let's say 50 psi
to enter the top of the cylinder pushing the cylinder downward, when doing this the control
valve also has a port which lets the air beneath the cylinder to escape.  Now if raise the
lever to raise the ram it will put air to the bottom of the cylinder and release the 50 psi that
was pushing down on the top.
Curt


On Wed, Feb 6, 2013 at 5:05 PM, Patrick Lukens <ptl@fnal.gov> wrote:
This inspires questions.
How did today's barrel change go?  I guess you can tell me tomorrow.
Now the kindergarten question - How does the control valve work?  Is it just a vent? 
It appears that the input cannot be controlled, so it is by venting that the thing
moves.  Is there something more subtle than that?
 
Pat
 
 
----- Original Message -----


From: Curtis Lerol
To: William Miller Jr ; Patrick Lukens ; Dave Pushka
Sent: Wednesday, February 06, 2013 4:07 PM
Subject: Revised Barrel Changing Procedure
 
Here is the barrel change without pressurizing the drum and removing the diaper. 
Curt
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From: Patrick T Lukens
To: John W Cooper
Cc: David R. Pushka
Subject: Dispenser update
Date: Friday, February 08, 2013 9:49:29 AM


John,
I finally got a report on pressure tests of the dispenser rams.  It is
extremely difficult to get numbers from the Ash River gang.  I now agree
with the diagnosis that one of the barrel pump assemblies needs to be
rebuilt.  We have the parts.  The current plan (Curt and I talked) is to
perform the work after the current block is done, while it's being
painted and installed.  That should be Wednesday.


Pat
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From: Patrick T Lukens
To: Curtis Lerol
Cc: William Miller Jr; David R. Pushka
Subject: RE: Revised Barrel Changing Procedure
Date: Wednesday, February 06, 2013 9:09:31 PM


Curt,
Thanks for the report.  That sounds encouraging.  Are we agreed that we can live without the follower
plate air?  I think that going to a high pressure in the pistons is safer than using the follower plate air,
unless we do some serious throttling of the follower plate (relief valve, flow restrictor, etc.).


I mostly answered my own question by visiting the adhesive dispenser here and staring at the decal on
the control valve.  Of course it raises more questions.  I still have not seen any data from the pressure
gauges.  I would like to know what the gauges read during normal operation, and when the barrel is
exchanged.  After staring at the decal, I can only imagine that a seal leak affects us if it is so large that
it overwhelms the exhaust port, or overheats the compressor.  The gauges should answer the first
condition and the second condition hasn't been mentioned.  My questions have now reached the first
grade level.  More education is needed here.  I want to completely understand this thing before we take
it out of service.


Did the volumes and weights of the purge samples get measured?


Pat


From: Curtis Lerol [lerol001@umn.edu]
Sent: Wednesday, February 06, 2013 6:27 PM
To: Patrick T Lukens
Cc: William Miller Jr; David R. Pushka
Subject: Re: Revised Barrel Changing Procedure


The north barrel change went very well, very controlled and they had only 48 psi of pressure
upon extraction and insertion.  The South barrel was also very well controlled but we had to
kept increasing the pressure in 5 psi increment till around 70 psi.  The operator was very
careful and performed another perfect extraction.  We put a new bottom o ring on the south
barrel and that also went in without any problems at a 50 psi setting.
Lets say I push the control lever down, this will allow air from the regulator, let's say 50 psi
to enter the top of the cylinder pushing the cylinder downward, when doing this the control
valve also has a port which lets the air beneath the cylinder to escape.  Now if raise the lever
to raise the ram it will put air to the bottom of the cylinder and release the 50 psi that was
pushing down on the top.
Curt


On Wed, Feb 6, 2013 at 5:05 PM, Patrick Lukens <ptl@fnal.gov> wrote:
This inspires questions.
How did today's barrel change go?  I guess you can tell me tomorrow.
Now the kindergarten question - How does the control valve work?  Is it just a vent?
  It appears that the input cannot be controlled, so it is by venting that the thing
moves.  Is there something more subtle than that?
 
Pat
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----- Original Message -----


From: Curtis Lerol
To: William Miller Jr ; Patrick Lukens ; Dave Pushka
Sent: Wednesday, February 06, 2013 4:07 PM
Subject: Revised Barrel Changing Procedure


Here is the barrel change without pressurizing the drum and removing the diaper. 
Curt
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From: Patrick T Lukens
To: John W Cooper
Cc: David R. Pushka
Subject: Dispenser update
Date: Thursday, February 07, 2013 8:53:42 AM


John,
The exhaust mufflers on the pneumatics were removed and found to be all
scummed up.  The barrel position under the pump was also tweaked.  These two
low-tech actions have made the machine work well.  Right now, it looks to me
as though we have a few simple maintenance and procedural issues to resolve.


Assembly has proceeded since Monday night.


Pat
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From: John W Cooper
To: David R. Pushka
Cc: John W Cooper
Subject: RE: eng_note_458 NOvA Glue Machine Drum Pump Problems and Authorized Solutions
Date: Wednesday, February 06, 2013 1:58:39 PM


Dave,
Thanks for this work.   This should go a long way toward educating everyone that we are looking at
problems in detail even though remotely.
 
John
 


From: David R. Pushka 
Sent: Wednesday, February 06, 2013 11:52 AM
To: Patrick T Lukens; William Miller; Curt Lerol
Cc: John W Cooper; Kurt J Krempetz; Michael A Lindgren; Eric D McHugh; Larry Salmela
Subject: eng_note_458 NOvA Glue Machine Drum Pump Problems and Authorized Solutions
 
Pat, Bill, Curt,
 
Here is a draft of the note which shows that the modifications and repairs to the drum pump have
been looked at and you can perform these changes.  Please let me know if I’ve missed anything we
discussed.
 
Kurt,  Please arrange for a full blown Fermi Engineering Manual (FEM) department review of this
engineering note.  Ideally, please accomplish this before the end of the week.
 
John, Mike, Eric, please feel free to review this yourselves and provide comments.  Eric, as soon as
Pat and Bill agree this captures everything, I’ll update as necessary and you can send to your
committee.
 
Larry, I recommend removal of some little air mufflers.  Please measure the noise when in
operation and confirm this does not present a noise hazard to people near the machine.
 
Dave
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From: Dave pushka
To: David R. Pushka
Subject: Elastomer, Fluid Compatibility Chart (fluids beginning with M)
Date: Wednesday, February 06, 2013 11:35:26 AM


http://www.pspglobal.com/fluid-compatibility/chemicals-m.html


Cheers,


Dave
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From: Patrick T Lukens
To: William Miller; "curtis lerol"
Cc: Ken Wood; Victor J. Guarino; David R. Pushka
Subject: Re: Dispenser thoughts
Date: Friday, February 01, 2013 11:18:57 AM


Plans in writing:


1.  The Ash River dispenser should have 6 pressure gauges installed on the
barrel pump systems, 3 on each side.  Locations are with respect to the
drawings on page 22 of the manual.  Gauges should be installed to measure
the pressures at both points 7 on the lower right drawing, to test the
behavior of the seal labeled 17.  Gauges should also be installed to check
for leaks in the plate-raising system, valve labeled 33 on the upper right
drawing.
2.  Monday morning, attempt operation as usual.  Record pressures in the
gauges after the purge has been performed.  Record the plate heights for
both barrels.  Note the distance to the next barrel corrugation.
3.  Glue a module.  Record the pressures after each barrel pump operation
(when the main pumps get filled).
4.  Measure the plate heights.
5.  If there are no problems, continue assembling and continue taking
pressure and plate height data.  Stop if there are any problems.
6.  Hold a phone meeting to review data as soon as something is learned, or
13:00, whichever comes sooner.


It's a start.  I'd like to understand what's broken.


Pat


----- Original Message -----
From: "William Miller" <whmiller@umn.edu>
To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
<curt@soudan.umn.edu>; <whmiller@umn.edu>
Sent: Friday, February 01, 2013 10:42 AM
Subject: RE: Dispenser thoughts


>I went out to double check and the clearance is too tight on the bottom to
> put an elbow and gauge. There is 1 1/2 inches but you could hit it with
> the
> drum when installing. Also those hose fittings are stainless so I will
> order
> a stainless cross and fittings.
>
> I had already put the order in with sealant the first quote was for
> rebuilding only one drum. So it is double for all the parts for both
> adhesive and activator. Denise thinks she will have the parts to her on
> Monday and she will overnight them to us Monday. We should have them
> Tuesday
> by 3 pm.
>
> As for the other suggestions, Curt should reply but it looks pretty
> straight
> forward to rebuild these. Shipping to get it anywhere in a hurry will cost
> ~thousands. If we really want to get rolling as fast as possible I would
> send someone down with the truck on Sunday and they would load the ram
> post
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> assembly and we would install it Tuesday morning.  The real issue is how
> to
> you package thing in such a way that we don't compromise the entire
> machine
> down there.
>
>
> Bill
>
> -----Original Message-----
> From: prvs=5744E00F5A=ptl@fnal.gov [mailto:prvs=5744E00F5A=ptl@fnal.gov]
> On
> Behalf Of Patrick Lukens
> Sent: Friday, February 01, 2013 10:19 AM
> To: William Miller; 'curtis lerol'
> Subject: Re: Dispenser thoughts
>
> When you talk to Sealant next, ask them about sending the entire ram post
> assembly back to them for the overhaul.  If we decide that the seals need
> to
> be replaced, it might be better to have them do it.  We could ship you one
> or both of the rams from the Illinois machine while yours gets serviced,
> whether you guys do it or Sealant does it.
>
> Another strategy might be to buy another ($8500) to use during the service
> period..  We would have to understand how to clean them, for it to be
> useful.
>
> The bad ideas just keep flowing.
>
> ----- Original Message -----
> From: "William Miller" <whmiller@umn.edu>
> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
> <curt@soudan.umn.edu>
> Sent: Friday, February 01, 2013 9:27 AM
> Subject: RE: Dispenser thoughts
>
>
>> There is a 1/4" pipe thread on both the top and the bottom that we can
>> screw
>> a gauge right into on the opposite side the hose is connected to. It
>> would
>> be east to add something there.  I will ask this of Sealant.
>>
>>
>> Phones are back up
>> -----Original Message-----
>> From: prvs=774409942E=ptl@fnal.gov [mailto:prvs=774409942E=ptl@fnal.gov]
>> On
>> Behalf Of Patrick Lukens
>> Sent: Friday, February 01, 2013 9:22 AM
>> To: William Miller; curtis lerol
>> Subject: Dispenser thoughts
>>
>> If you have pressure on both sides of the ram, it seems like a pressure
>> gauge and valve for bleeding could help.  Page 22 of the manual has two
>> points labeled "7" on the lower right side drawing, where tubing goes in.
>> Could a cross be installed here with a valve on one leg and a gauge on
>> another?  Then, experience would tell you what "good" pressure readings
>> should be.  When you deviate, you could vent the offending side.
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>>
>> Worth every cent you paid.
>>
>>
>>
>
>
>








From: Patrick T Lukens
To: David R. Pushka
Subject: Fw: manual
Date: Friday, February 01, 2013 11:00:34 AM
Attachments: 12 A-Supply and Accessory Literature.pdf


Dave,
Assembly shut down yesterday because of problems with the adhesive dispenser.  I've attached the
owner's manual.  The symptom appears to be a problem with the barrel pump.  The plate sticks when
it should be going down.
 
Pat
----- Original Message -----
From: William Miller
To: Patrick T Lukens
Sent: Thursday, January 31, 2013 5:36 PM
Subject: manual


 
 
William Miller
NOvA Ash River Lab Supervisor
whmiller@umn.edu
NOvA Far Detector Building
10709 Bright Star Road
Orr, MN  55771
(218)374-2400 ex 2001
Cell-(218)780-4649
Fax-(218)374-2410
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�2002 � PRINTED IN U.S.A.� (419) 636-4242 � FAX (419) 633-1674



INGERSOLL-RAND COMPANY
P.O. BOX 151 �  ONE ARO CENTER � BRYAN, OHIO 43506�0151



OPERATOR’S MANUAL 650683�X
RELEASED: 1-5-96
REVISED: 2-15-02
(REV. C)



TWO BALL PUMP SERIES
6” AIR MOTOR
23:1 RATIO
6” STROKE



INCLUDE MANUALS: 66300�X LOWER PUMP END (PN�97999�646) &
S�632 GENERAL INFORMATION MANUAL (PN�97999�624)



SPECIFICATIONS, SERVICE KITS, GENERAL INFORMATION, TROUBLESHOOTING



650683-XXX



300 SERIES STAINLESS STEEL



READ THIS MANUAL CAREFULLY BEFORE INSTALLING,
OPERATING OR SERVICING THIS EQUIPMENT.



It is the responsibility of the employer to place this information in the hands of the operator. Keep for future reference.



SERVICE KITS



• Use only genuine ARO� replacement parts to assure compatible
pressure rating and longest service life.



• 61355 for repair of Air Motor section.
Service Note: The Air Motor Service / Parts Manual is not shipped
with the pump but it is included with each Service Kit. If this Service /
Parts Information is needed, request the Air Motor Operator’s Manu�
al from ARO. (Manual 6564X�X, PN�97999�174).



• 637305��X43 for repair of Lower Pump section.
Refer to the chart on page 2 for description of �XXX options.



SPECIFICATIONS



Model Series (Refer to option chart) 650683�XXX. . . . . . . . . 
Type Air Operated, Two Ball. . . . . . . . . . . . . . . . . . . . . . . . . . 
Ratio 23:1. . . . . . . . . . . . . . . . . . . . . . . . . . 
Air Motor 65665�B. . . . . . . . . . . . . . . . . . . . . . . 
Motor Repair Kit 61355. . . . . . . . . . . . . . . . 
Motor Diameter 6"  (15.2 cm). . . . . . . . . . . . . . . . . 
Stroke 6". . . . . . . . . . . . . . . . . . . . . . . . 
Air Inlet (female) 1/2 � 14 N.P.T.F. � 1. . . . . . . . . . . . . . . . 
Air Exhaust (female) 1�1/4 � 11�1/2 N.P.T.F. � 1. . . . . . . . . . . . . 



Lower Pump End Series 66300�XXX. . . . . . . . . . . 
Lower Pump Repair Kit 637305�X43. . . . . . . . . . . 
Material Inlet (female) 1 � 11�1/2 N.P.T.F. � 1 &. . . . . . . . . . . . 



(male) 2 � 11�1/2 P.T.F. (Short). . . . . . . . . . . . . 
Material Outlet (female) 1 � 11�1/2 N.P.T.F. � 1. . . . . . . . . . . 



Weight 46.2 lbs (21 kgs). . . . . . . . . . . . . . . . . . . . . . . . . 



PERFORMANCE
Air Inlet Pressure Range 30 � 150 p.s.i. (2 � 10.3 bar). . . . . . . . . . 
Fluid Pressure Range 690 � 3450 p.s.i. (47.6 � 238 bar). . . . . . . . 
Maximum Rec’d Cycles / Minute 60. . . . . 
Displacement In3 Per Cycle 14.5. . . . . . . . . 
Volume / Cycle 8 oz. (238 ml). . . . . . . . . . . . . . . . . . . 
Cycles Per Gallon 15.9. . . . . . . . . . . . . . . . 
Flow @ 60 Cycles / Minute 3.7 g.p.m. (14.0 l.p.m.). . . . . . . . . . 
Noise Level @ 60 p.s.i. � 40 c.p.m. 84.8 db(A) *. . . . 



* The pump sound pressure level has been updated to an Equivalent Continuous Sound
Level (LAeq) to meet the intent of ANSI S1. 13�1971, CAGI�PNEUROP S5.1 using four
microphone locations.



PUMP DATA



Air Motor 65665-B
(See Manual 6564X�X)



FIGURE 1



Material Outlet (female)
1 � 11�1/2 N.P.T.F. � 1
32�  FROM AIR EXHAUST



Material Inlet



Lower Pump 66300-XXX
(See Manual 66300�X)



Air Inlet (female)
1/2 � 14 N.P.T.F. � 1



Spacer Section



12�11/16"
(322 mm)



1 � 11�1/2 N.P.T.F. � 1
FEMALE INLET



2 � 11�1/2 P.T.F. SAE
SPECIAL SHORT MALE



Accessories Available: 91790 Silencer, 66101 Wall Bracket.



 



NUT Y85�29�C (3)



SPACER ROD 94209 (3)



CONNECTOR
See Figure 2



MODEL 650683�XXX



39�3/4"
(1009 mm)



18�15/16"
(481 mm)



SPRING 94674



IMPORTANT
This is one of the four documents which support the pump. Re�
placement copies of these forms are available upon request.
� 650683�X MODEL OPERATOR’S MANUAL
� GENERAL INFORMATION � INDUSTRIAL PISTON PUMPS
� 66300�X LOWER PUMP END OPERATOR’S MANUAL
� 6564X�X AIR MOTOR OPERATOR’S MANUAL











650683�X



PUMP OPTION DESCRIPTION CHART



650683�  � �X



PACKING MATERIAL



PLUNGER TYPE



SPRING ARRANGEMENT



(PACKINGS ARE UPPER AND LOWER UNLESS NOTED)PACKING MATERIAL



SPRING ARRANGEMENT
4 Multiple Wave Spring w/



316 Stainless Steel Balls
7 Multiple Wave Spring w/



440 Stainless Steel Balls



PLUNGER TYPE
3 Hardened Stainless Steel w/



Hard Chrome Plating
B Hardened Stainless Steel w/



Ceramic Coating



3 Glass filled Teflon P UHMW�PE / Teflon staggered (upper)
C UHMW�PE UHMW�PE (lower)
G UHMW�PE / Leather staggered R Teflon / UHMW�PE staggered (upper)



Teflon (lower)



X X



GENERAL DESCRIPTION



 WARNING  HAZARDOUS PRESSURE. Do not exceed maxi�
mum operating pressure of 3450 p.s.i. (238 bar) at 150 p.s.i.
(10.3 bar) inlet air pressure.
                PUMP RATIO  X 
INLET PRESSURE TO PUMP MOTOR =  MAXIMUM PUMP



FLUID PRESSURE
Pump ratio is an expression of the relationship between the pump motor area and
the lower pump end area. EXAMPLE: When 150 p.s.i. (10.3 bar) inlet pressure is
supplied to the motor of a 6:1 ratio pump it will develop a maximum of 750 p.s.i. (52
bar) fluid pressure (at no flow) � as the fluid control is opened, the flow rate will in�
crease as the motor cycle rate increases to keep up with the demand.



 WARNING Refer to general information sheet for additional
safety precautions and important information.



• The Two�Ball pumps are primarily designed for the pumping of me�
dium viscosity fluids, Stainless Steel construction offers compatibili�
ty with a wide range of fluids. The two�ball design provides better
priming of the lower foot valve. The double acting feature is standard
in all ARO industrial pumps, material is delivered to the pump dis�
charge outlet on both the up and down stroke.



• The motor is connected to the lower pump end by a spacer section.
This allows for lubrication of the upper packing gland and prevents
motor contamination because of normal wear and eventual leakage
through the material packing gland. Be sure the solvent cup is ade�
quately filled with lubricant to protect the upper packings and insure
longest service life.



TROUBLE SHOOTING
Pump problems can occur in either the Air Motor Section or the Lower
Pump End Section, use these basic guidelines to help determine which
section is affected.
If the pump will not cycle.
• Be certain to first check for non�pump problems including kinked, re�



strictive or plugged inlet / outlet hose or dispensing device. Depres�
surize the pump system and clean out any obstructions in the inlet /
outlet material lines.



• Refer to the motor manual for trouble shooting if the pump does not
cycle and / or air leaks from the air motor.



If the pump cycles but does not deliver material.
• Refer to the lower pump end manual for further trouble shooting.



PUMP CONNECTION – UPPER / LOWER



NOTE: All threads are right hand.
1. Lay the pump assembly on a workbench.
2. Remove the three nuts from the three spacer rods. (Fig. 1)
3. Pull the air motor from the lower pump end until motor piston rod is in



the �down" position and lower pump end rod is in �up" position.
4. Using e�ring pliers, slide the retaining ring up far enough to allow the



sleeve to move upward and release the two connectors. (Fig. 2)



Lower Pump
Piston Rod



Pump Motor
Piston Rod Retaining Ring



90102



Sleeve 90109



Connector
90096 (2)



PUMP CONNECTOR DETAIL



FIGURE 2



REASSEMBLY
1. Align the pump motor with the lower pump end.
2. Install the two connectors and retain with the sleeve, slide the retain�



ing ring back into position.
3. Reinstall the spacer rods to the pump motor.
4. Bring the motor and lower pump together and retain with the three



nuts.



PN 97999�655
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OPERATOR’S MANUAL
INCLUDING: OPERATION, INSTALLATION & MAINTENANCE



6564X-X
6566X-X



66620
RELEASED: 8-28-91
REVISED: 10-11-01
(REV. K)



6” AIR MOTORS



READ THIS MANUAL CAREFULLY BEFORE INSTALLING,
OPERATING OR SERVICING THIS EQUIPMENT.



6564X-X and 66620
4” STROKE



6566X-X
6” STROKE



THIS MANUAL COVERS THE FOLLOWING MODELS
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SERVICE KITS



�������������������� �!����������"��!��#�$��%�



GENERAL DESCRIPTION
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FIGURE 2� NOTE: LUBRICATE WITH PARKER
‘‘O” RING LUBE (ARO P/N 36460).
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FIGURE 4



� NOTE: LUBRICATE WITH PARKER
‘‘O” RING LUBE (ARO P/N 36460).
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90108-1 Piston Rod



65868 Air Motor Base
Ass’y. (Stub)



93312 Guide



93310 Bushing



93311 Retainer



Y6-66-C
Screw (4 req’d)



Y14-616-C
Lock Washer (4 req’d)



Y325-210 “O” Ring



93313 Plate
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66628 Piston Rod 90082 Piston Rod90108-1 Piston Rod
90108-2 Piston Rod
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OPERATOR’S MANUAL 66300-XXX
INCLUDING: SERVICE KITS, TROUBLESHOOTING, PARTS LIST, 
DISASSEMBLY & REASSEMBLY.



RELEASED: 12-15-95
REVISED: 10-27-07
(REV. F)



TWO-BALL STYLE
 LOWER PUMP ENDS



Also covers 637305-X43 service kits
 READ THIS MANUAL CAREFULLY BEFORE INSTALLING,
  OPERATING OR SERVICING THIS EQUIPMENT.



It is the responsibility of the employer to place this information in the hands of the operator. Keep for future reference.



SERVICE KITS



Use only genuine ARO® replacement parts to assure compat-
ible pressure rating and longest service life.
637305-X43 for general repair of 66300-XXX lower pump ends.



GENERAL DESCRIPTION



WARNING  DO NOT EXCEED MAXIMUM OPERATING PRES-
SURE AS INDICATED ON PUMP MODEL PLATE.



WARNING  REFER TO GENERAL INFORMATION SHEET FOR 
ADDITIONAL SAFETY PRECAUTIONS AND IMPORTANT IN-
FORMATION.
This manual only covers the lower pump section. It is one of 
four documents which support an ARO pump. Replacement 
copies of these forms are available upon request.



 650XXX-X Pump Model Operator’s Manual.
 General Information for Air Operated or Hydraulically Oper-



ated Pumps.
 Lower Pump End Operator’s Manual.
 Air or Hydraulic Motor Operator’s Manual.



The two-ball design provides better priming of the lower foot 
valve. The double acting feature is standard in all ARO indus-
trial pumps. Material is delivered to the pump discharge outlet 
on both the up and down stroke.



MAINTENANCE



The air / hydraulic motor is completely separate from the lower 
pump end. This helps to keep the motor from being contaminated 
by the material being pumped. Periodically, flush entire pump 
system with a solvent that is compatible with the material being 
pumped.
Keep solvent cup fi lled with this compatible solvent. This will keep 
material from drying on the piston rod, which would drag thru the 
packings, ruin them and eventually scour the piston rod.
Provide a clean work surface to protect sensitive internal moving 
parts from contamination from dirt and foreign matter during dis-
assembly and reassembly.
Before reassembling, lubricate parts as required. When assembling 
“O” rings, or parts adjacent to “O” rings, exercise care to prevent 
damage to “O” rings and “O” ring groove surface.



TROUBLE SHOOTING



No material at outlet (pump continually cycles).
Check material supply. Disconnect or shut off the air supply 
and replenish the material, reconnect.



Material on one stroke only (fast downstroke).
The (21) lower ball may not be seating in the (22) seat (see 
lower pump disassembly). Remove the ball from the seat, clean 
and inspect the ball and seat area. If the ball or seat is dam-
aged, replace.



Material on one stroke only (fast upstroke).
Check for worn or damaged packings and seals. Replace the 
packings and seals as necessary.



Material leakage out of the solvent cup or material appears on 
the pump plunger rod.



Relieve the pressure in the pump and tighten the solvent cup 
until leakage discontinues. If this procedure does not aid in 
stopping the leakage problem, the upper packings may be 
worn (see lower pump disassembly). Replace the packings as 
necessary.



LOWER PUMP END DESCRIPTION CHART



66300 - X X X 



Service Kit Selection



Example: Lower Pump End # 66300-C47
Service Kit # 637305-C43



66300 - X X X



 Packing 
637305 - X 4 3



Packing Material
3 - Glass fi lled Tefl on (upper and lower)
C - UHMW-PE (upper and lower)
G - UHMW-PE / Leather staggered (upper and lower)
P - UHMW-PE / Glass fi lled Tefl on staggered (upper)
 - UHMW-PE (lower)
R - Glass fi lled Tefl on / UHMW-PE staggered (upper)
 - Glass fi lled Tefl on (lower)



Plunger Type
3 - Hardened stainless steel with hard chrome plating
B - Hardened stainless steel with ceramic coating
D - Hardened stainless steel with hard chrome plating 



(large motors)
G - Hardened stainless steel with ceramic coating (large 



motors)



Spring Arrangement
4 - Multiple wave spring with 316 stainless steel balls
7 - Multiple wave spring with 440 stainless steel balls
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MATERIAL CODE
[CSH] = Ceramic coated hard stainless steel [SH] = Hard stainless steel
[D] = Acetal [SS] = Stainless steel
[GFT] = Glass fi lled Tefl on [T] = Tefl on
[L] = Leather [TC] = Tungsten Carbide
[PPS] = Polyphenylene Sulfi de [UH] = UHMW-PE
[PSH] = Hard chrome plated hard stainless steel



LOWER PUMP DISASSEMBLY



IMPORTANT: The lower pump is designed so that access to the 
packings can be accomplished without disassembly of the in-
let / outlet bodies from the main pump tube. Complete lower 
pump disassembly should not be necessary, in most cases skip 
disassembly steps 3, 4 and 5 below.
NOTE: All threads are right hand.



Secure the lower pump assembly in a vise, clamping on the (6) 
outlet body.
Loosen the (1) solvent cup and unscrew the (74) nut and re-
move the assembly from the lower pump.
Remove the (8) “O” ring from the (6) outlet body. Set this as-
sembly aside.
Unscrew the (15) inlet body and remove from the (9) tube.
Unscrew the (9) tube from the (6) outlet body and remove the 
two (8) “O” rings.
Remove the (26) plunger and components from the (9) tube. 
Remove the (6) outlet body from the vise.
Secure the (26) plunger and components in a vise and un-
screw the (33) piston from the plunger.
Remove the (46) washer, (20) pin, (47) wavy washer, (53) male 
packing washers, (55 and 56) “V” packings and (50) female 
packing washers.
Unscrew the (36) adapter from the (33) piston, releasing the 
(28) seat, (29) gasket and (27) ball.
Secure the (74) nut in a vise and unscrew the (1) solvent cup.
Remove the (77) bushing, (44) washer, (50) female packing 
washer, (51 and 52) “V” packings, (53) male packing washer 
and (43) wave spring.
Secure the (15) inlet body in a vise and unscrew the (70) 
adapter, releasing the (22) seat, (23) “O” ring and (21) ball.



1.



2.



3.



4.
5.



6.



7.



8.



9.



10.
11.



12.



LOWER PUMP REASSEMBLY



NOTE: Inspect and replace old parts with new parts as neces-
sary. Look for deep scratches on metallic surfaces and nicks 
or cuts in “O” rings and packings. Refer to sealant and torque 
notes in fi gure 1.



Secure the (74) nut in a vise and insert the (43) wave spring, 
(53) male packing washer, (51 and 52) “V” packings, (50) female 
packing washer and (44) washer into the (74) nut.
Place the (77) bushing into the (1) solvent cup and screw the (1) 
solvent cup into the (74) nut. Do not tighten.
Secure the (6) outlet body in a vise and place the (8) “O” ring 
at the bottom of (74) nut and screw into the (6) outlet body. 
Tighten the (74) nut to 150 ft lbs (203.4 Nm) minimum.
Slide the (26) plunger rod into the (1) solvent cup and through 
the upper packing. Be careful not to damage the packings.
Assemble the (33) piston by placing the (53) male packing 
washer, (55) “V” packing, two (50) female packing washers, four 
(55 and 56) “V” packings, (53) male packing washer, (20) pin, 
(47) wavy washer and (46) washer onto (33) piston.
Screw the (33) piston assembly into the (26) plunger rod and 
tighten to 50 ft lbs (67.8 Nm) minimum. Place the (27) ball, (29) 
gasket and (28) seat into the (33) piston and screw the (36) 
adapter into place and tighten to 50 ft lbs (67.8 Nm) minimum.
Place the (8) “O” rings at each end of the (9) tube and slide the 
(9) tube over the lower piston assembly and screw into the (6) 
outlet body. Tighten to 300 ft lbs (406.8 Nm) minimum.
Screw the (15) inlet body onto the (9) tube and tighten to 300 
ft lbs (406.8 Nm) minimum.
Place the (21) ball, (23) “O” ring and (22) seat into the (15) inlet 
body and screw the (70) adapter into the (15) inlet body and 
tighten to 300 ft lbs (406.8 Nm) minimum.
Tighten the (1) solvent cup.



1.



2.



3.



4.



5.



6.



7.



8.



9.



10.



PARTS LIST / 66300-XXX
Item Description (size) (Qty) Part No. [Mtl] Item Description (size) (Qty) Part No. [Mtl]



1 Solvent Cup (1) 94172 [SS]



6 Outlet Body (1) 94169 [SS]



 8 “O” Ring (1/16” x 2-1/4” o.d.) (3) Y328-34 [T]



9 Tube (66300-XX3, -XXD) (1) 94179 [SS]
(66300-XXB, -XXG) (1) 94179-2 [SS]



15 Inlet Body (1) 94204 [SS]



20 Pin (3/16” o.d. x 1-7/32”) (1) 94230 [SS]



21 Ball (1.1875” o.d.) (66300-X4X) (1) 90949 [SS]
(66300-X7X) (1) Y16-138 [SH]



22 Seat (1) 94170 [TC]



 23 “O” Ring (1/16” x 1-5/8” o.d.) (1) Y328-29 [T]



26 Plunger Rod (66300-XX3) (1) 90298-1 [PSH]
(66300-XXB) (1) 90298-2 [CSH]



 (66300-XXD) (1) 94922-1 [PSH]
(66300-XXG) (1) 94922-2 [CSH]



27 Ball (0.8125” o.d.) (66300-X4X) (1) 90815 [SS]
(66300-X7X) (1) Y16-126 [SH]



28 Seat (1) 91527 [TC]



 29 Gasket (1) 94928 [D]



33 Piston (1) 94929 [SH]



36 Adapter (1) 94795 [SH]



43 Wave Spring (1) 94136 [SH]



44 Washer (1) 94193 [SS]



46 Washer (1) 94228 [SS]



47 Wavy Washer (1) 94234 [SH]



50 Female Packing Washer (3) 94195-2 [PPS]



 51 “V” Packing (66300-3XX, -RXX) (3) 93455-2 [GFT]
 (66300-CXX, -GXX, -PXX) (3) 93455-4 [UH]



 52 “V” Packing (66300-3XX, -PXX) (2) 93455-2 [GFT]
(66300-CXX, -RXX) (2) 93455-4 [UH]
(66300-GXX) (2) 93455-1 [L]



53 Male Packing Washer (3) 94194 [SS]



 55 “V” Packing (66300-3XX, -RXX) (3) 93455-2 [GFT]
(66300-CXX, -GXX, -PXX) (3) 93455-4 [UH]



 56 “V” Packing (66300-3XX, -RXX) (2) 93455-2 [GFT]
(66300-CXX, -PXX) (2) 93455-4 [UH]
(66300-GXX) (2) 93455-1 [L]



70 Adapter (1) 94236 [SS]



 74 Nut (1) 94165 [SS]



 77 Bushing (1) 94182-2 [PPS]
Items included in Service Kit 637305-X43



 Tefl on® is a registered trademark of the DuPont Company 
 ARO® is a registered trademark of Ingersoll Rand Company 
 Loctite® and 242® are registered trademarks of Henkel Loctite Corporation 
 Lubriplate is a registered trademark of Lubriplate Division (Fiske Brothers Refi ning Company) 
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66300-XX3
66300-XXB



21



23



 28



29



27



20



46



� 9



8



1 - 11-1/2 N.P.T.F. - 1



8



6



� 1



26



1 - 11-1/2 N.P.T.F. - 1 (female)



2 - 11-1/2 P.T.F. SAE Short (male)



15 �



26



�



55



56



55



53



47



50



55



51



50



44



43



52



51



52



51



53



66300-XXD
66300-XXG



� 36



8



� 70



22



� 74



53



56



77



PARTS LIST / 66300-XXX



 TORQUE REQUIREMENTS 
NOTE: DO NOT OVERTIGHTEN COMPONENTS.



(9) Tube, (15) inlet body and (70) adapter to 300 ft lbs. (406.8 Nm) min.
(33) piston and (36) adapter to 50 ft lbs. (67.8 Nm) minimum.
(74) nut to 150 ft lbs. (203.4 Nm) minimum.



LUBRICATION / SEALANTS
Apply Lubriplate® FML-2 grease to threads upon assembly.
1 Keep solvent cup filled with a lubricant such as Wet Sol "Plus" or 



equivalent.
2 Apply Loctite® 242® to threads.



Figure 1
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PN 97999-646



94231 Piston



94251-1 Guide Ring



Figure 2 (reflects lower packing items prior to 2-26-1999)
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OPERATOR’S MANUAL 651616-X
RELEASED: 8-5-94
REVISED: 4-27-01
(REV. H)



INCLUDING: OPERATION, INSTALLATION & MAINTENANCE



TWO POST LIFT / RAM
For use with 5 - 55 Gallon Drums



(67081 BASIC LIFT / RAM PLUS FOLLOWER PLATE)



READ THIS MANUAL CAREFULLY BEFORE INSTALLING,
OPERATING OR SERVICING THIS EQUIPMENT.



It is the responsibility of the employer to place this information in the hands of the operator. Keep for future reference.
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THIS MANUAL COVERS THE FOLLOWING MODELS (COMPLETE FOLLOWER DATA ON PAGE 3)
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SERVICE KITS
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GENERAL DESCRIPTION



)* 
���+,*- �������� .+ �+/0 �120 & �34 5/*/ 0.+ ���&('' 316�7+.�
*6*, 89-1:,*6/ 8+::*80*, ;9 05;5-36 /0**- 86+// 4*4;*6 3:, 1/ .*-,*,
0+ 3 )*3<9 =35=* ;3/* 7-30*� �0 1/ :+643--9 5/*, 0+ 631/* 3:, -+.*6 3
2-51, )3:,-1:= 7547 3:, 2+--+.*6 1: 3:, +50 +2 3 /03:,36, �� � =3--+:
,654� +6 .)*: 5/*, 3/ 3 634 10 83: 2+68* )1=) <1/8+/109 2-+.3;-* 430*61�
3- 1:0+ 0)* 7547 1:-*0� �0 1/ +22*6*, .10) /*<*63- 2+--+.*6 7-30* +701+:/
�/** 73=* �# .)18) .1-- 388+44+,30* 4+/0 +2 0)* 
�� �-51, �3:,-1:=
�:,5/0613- 7547/ 3:, 3--+. 8+::*801+: ,16*80-9 0+ 0)* 7547 -+.*6 *:,�
)*6* 36* 3-/+ 4+5:01:= -+8301+:/ +: 0)* )+61>+:03- ;*34 2+6 0)* <*601�
83- 6+,/ 3--+.1:= 5/* .10) � � =3--+: 8+:031:*6/� �547 316 8+:06+-/ ���
���# 83: ;* 4+5:0*, +: 0)* 0+7 )+61>+:03- /577+60 ;*34 5/1:= 0)*
)+-*/ 76+<1,*,�



�3/0 3-541:54 2+--+.*6/ 36* 2100*, .10) 3 ,53- -17 /*3- +6 ,53- ??�@ 61:=
/*3- 0+ .17* 0)* ,654 8-*3: 3:, /*3- +22 0)* 430*613- 26+4 0)* 304+�
/7)*6*� �*<*63- 430*613- +701+:/ 36* 3<31-3;-* 2+6 0)* 2+--+.*6 7-30* +50�
*6 /*3-� �*-*80 3 8+47301;-* /*3- 2+6 0)* 430*613- ;*1:= 7547*,� )*
4+,*- 8)360 3;+<* /)+./ 0)* 7547 4+0+6/ 0)*9 .1-- =*:*63--9 388+4�
4+,30*�



�)*: 76+7*6-9 /*856*,� 0)1/ 5:10 )3/ 0)* 3;1-109 0+ 631/* 3 7547 0+ 8-*36
3 /03:,36, �� � =3--+: ,654� )* +7*630+6 1/ 0)*: 3;-* 0+ *3/1-9 6*4+<*
0)* 7547 26+4 0)* ,654�



)1/ �120 & �34 5/*/ 3 )3:, -*<*6 ��.39 8+:06+- <3-<* .)18) 8+:06+-/ 0)*
316 :*8*//369 0+ 631/* 3:, -+.*6 0)* -120� )1/ 5:10 1:8-5,*/ 3: 35A1-1369
43:53- 316 <3-<* .)18) 1/ 5/*, 0+ /577-9 3 8+:06+--*, 34+5:0 +2 316 76*/�
/56* 0+ 0)* ;+00+4 +2 0)* 2+--+.*6 7-30*� �)*: 0)* 8+:06+- <3-<* 1/ 1: 0)*
??��'' 7+/101+:� 3 /43-- 34+5:0 +2 316 76*//56* 377-1*, 5:,*6 0)* 2+--+.*6
7-30* .1-- )*-7 0+ 631/* 0)* 2+--+.*6 7-30*� 7547 3:, -120 ;9 6*-1*<1:= 0)*
<38554 �6*2*6 0+ 73=* �#�



�*2*6 0+ 73=* ( 2+6 +701+:3- 388*//+61*/ 3<31-3;-* 2+6 7547 /03;1-1>301+:
3:, ,654 )+-, ,+.:�
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OPERATING AND SAFETY PRECAUTIONS
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 WARNING  ���3�6 �3� ���� .��� ����6��� �� �



����6��� ����6* �, (+'��'���= <�7-��: �(� 7�-�: >� -,�
<
�* �� ,�� 
���+'� �� -<� �;� �(� -,�(� 
�� '�<<(>�� +�
<-��<
;
)� >��, �
?�, �� (,<-�� �;
� �;� �(� ;
< >��, '��'���=
(,<�
���: 
,: �;� >
<� ;
< >��, <�7-��:* �0 1/ 0)* ,509 +2 0)* 1:�
/03--*6 0+ 76+<1,* 3:8)+6 ;+-0/ & /05,/ �:+0 1:8-5,*,# 3:, 2+6 0)*4 0+
;* /*856*-9 *4;*,,*, 1: 8+:86*0* .)18) 1/ 4+6* 0)3: ('' 0)18B�



Shock hazard.
Striking electrical
fixtures can cause
injury.



Keep the area 
overhead clear of
electrical devices.



 WARNING  	6�@��� �����6�� �3��A* .� 7���
(, �;�
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>�)� �;� �(� (< 7��
� � ���7��(7
� (2�-��< :�)(7�< 
,:
�(�(,�* 	A341:* 0)* .+6B1:= 36*3 3:, 03B* :*8*//369 3801+: 0+ 3/�
/56* 3,*C530* 8-*363:8* 2+6 0)* -120 3:, 7547 3//*4;-9 0+ 631/* 0+
0)* 25--*/0 -1410 3:, 25:801+: 76+7*6-9�



Keep hands clear
when aligning with
container.



Pinch hazard.
Follower can descend
quickly causing injury.



 WARNING  	���3 3�B�6�* �������� 7
, :�<7�,: C-(7?�= 



7
-<(,� (,D-�=* A��' ;
,:< 7��
� �;�, 
�(�,(,� �(�; 7�,�
(,�
��* �: 0)* 631/1:= 3:, -+.*61:= 25:801+:� 0)* -120 8+5-, =*0 )5:= 57 +6
0)* ,*/8*:0 8+5-, ;* 0*47+6361-9 6*/06180*,� )* -120 8+5-,� 1: /+4*
/105301+:/� ,6+7 /5,,*:-9 3:, ;* )3>36,+5/� �2 0)* 2+--+.*6 7-30*
,+*/ :+0 *:0*6 0)* ,654 76+7*6-9� �� �� 
	�� � �	�����
��� � ��� ���� �
���D 6*-*3/* 0)* ,+.:.36, 76*//56*�
631/* 0)* -120� 6*3-1=: 0)* ,654 3:, 6*/0360�



 WARNING  ����� ����6* 5;�, �
(<(,� �� �����(,� �;� �(� 
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Do not exceed maxi-
mum inlet air pressure.



Hazardous pressure.
Can result in injury or
property damage.



 WARNING  3�B�6���� 	6����6�* �� ,�� �27��: +
2(�



+-+ (,��� 
(� '��<<-�� � ��& '<( ��&*� >
��* �7*6301:= -120 30
)1=)*6 76*//56*439 835/* -120 ,343=* 3:, & +6 7*6/+:3- 1:E569 3:, &
+6 76+7*609 ,343=*� �+ :+0 /*6<18* +6 8-*3: 7547� )+/*/ +6 ,1/�
7*:/1:= <3-<* .)1-* 0)* /9/0*4 1/ 76*//561>*,�



 WARNING  �� ��� �8���� �6�� 	6����6� ������*



F:+. 0)* 76*//56* -1410301+:/ +2 0)* ,654 3:, 6*=5-30* 0)* 316 76*/�
/56* .10)1: /32* -1410/ .)*: /577-91:= 316 0+ 0)* 2+--+.*6 7-30*�
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OPTIONAL EQUIPMENT
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MODEL DESCRIPTION / FOLLOWER PLATE OPTIONS
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�������� �1061-*�  (��� � �����



�������( �03:,36, �509 �-30 �43-- �+-956*0)3:*�  (�((� ������� 
 �!�"�



�������� 	���  (��( � ������(



�������� �1061-*�  (��� � ����!



�������� �1=) I+-54* �-30 �36=* �+-956*0)3:*�  (�((� ����!�� � �!�"�
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�������" �1=) I1/8+/109 37*6*, �43-- �+-956*0)3:*�  (�((� ����!�� 
 �!�"�
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:9 I1/8+/109 37*6*, �43-- �*+76*:*� ������" � ���	 ��	# �!� ��� 
 �!�"�



��������� I10+:� ������"I � ���	 ��	# �!� ���



��������� 	��� ������ � ���	 ��	# �!� ��(



��������! �1=) I+-54* 
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:9 I1/8+/109 37*6*, �43-- �*+76*:*� ������" � ���	 ��	# �!� ��� � 
 �!�"�



�������� I10+:� ������"I � ���	 ��	# �!� ��! �



��������� 	��� ������ � ���	 ��	# �!� ��� �



��������� �1=) I+-54* 
:9 I1/8+/109 37*6*, �36=* �*+76*:*� ������" � ���	 ��	# �!� ��� � � �!�"�
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LIFT / RAM INSTALLATION



 WARNING  �
(�-�� �� '��'���= (,<�
�� �;� �(� 
<<�+>�= 7
,



��<-�� (, <�)��� '��<�,
� (,D-�= 
,: '��'���= :
+
��*�*3, 0)*
.36:1:= +: 73=* (�



�� )1/ 3//*4;-9 1/ /)177*, 1: 0.+ 8360+:/� 3# 0)* 2+--+.*6 7-30* ;# 0)*
634 & -120� 
//*4;-* 0)* <*60183- 6+,/ 0+ 0)* �+61>+:03- �638B*0 0+
4308) 0)* 7547 3:, 2+--+.*6 7-30* 8+4;1:301+:�



(� 	/03;-1/) 0)* ,*/16*, -+8301+: 2+6 0)* -120 & 634 3:, 739 /7*813- 300*:�
01+: 0+ .+6B 36*3 3;+<*� 0)1/ 36*3 3;+<* 0)* -120 45/0 ;* +7*:� .10)�
+50 +;/065801+:/ 3:, /32*-9 3.39 26+4 3:9 *-*806183- ,*<18*/�



�� �3� ���� �������4 	���� .��� ���� .� ����6��� ���
�3�6�� �� �3� ����6��� ����6* )* 4+5:01:= 7-30* 10/*-2
83: ;* 5/*, 2+6 3 0*47-30* 2+6 */03;-1/)1:= 0)* 76+7*6 3:8)+6 -+83�



01+:/�
�� �-38* 0)* 7547 +: 0)* 2+--+.*6 7-30* 3:, 3-1=: 0)* 7547 3:, 2+--+.�



*6 7-30* +: 0)* ;3/* 3:, 3//*4;-* 0)* 3776+76130* <*60183- 6+,/�
�� �:/03-- 0)* 8)*8B 3:, 2+--+.*6 7-30* 316 )+/* 26+4 0)* 8+:06+- <3-<*�
�� 
//*4;-* 0)* <*:0 7-5= 0+ 0)* 2+--+.*6 7-30*�
!� �)*: -36=* 7547 4+0+6/ 36* 5/*,� 0)* )+61>+:03- 364 /)+5-, ;*



056:*, +<*6 0+ 388+44+,30* 0)* ����� .)18) 83: 0)*: ;* 4+5:0*,
+: 0+7�



��	� )* 634 .3/ 0*/0*, 30 0)* 2380+69� )* 5:10 /)+5-, ;* =*:*63--9
8)*8B*, +<*6 2+6 -*3B3=*� ;*835/* 0)* 21001:=/ +: 0)* /9/0*4439 )3<*
-++/*:*, 1: /)174*:0�
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�"�"0#11 �%�%*& ++�



�6��� �� �;� 7;
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�%11 ����*� ++�



�"�"0#11 �%�%*& ++�



�%11 ����*� ++�



�"�"0#11 �%�%*& ++�



�%11 ����*� ++�



�"�"0#11 �%�%*& ++�



�%11 ����*� ++� �"�"0#11 �%�%*& ++� �"�"0#11 �%�%*& ++�
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OPERATING INSTRUCTIONS



�	�6����4 ����6������� 0 ������� ����	 	6�����6�



 WARNING  ����� ����6* 5;�, �
(<(,� �� �����(,� �;� �(�*



�*3, 0)* .36:1:= +: 73=* (�



	6����6�
6�4�����6
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��6 ��		�� @��@�



����6��
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4��4�
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��� ��



�� 6���� ���� ��3� ��6�� �����/
�� 3B* :+0* +2 0)* 7547 & ,654 8-*363:8* 3;+<*� �* 8*6031: 0)* -120 1/



8-*36 +2 3:9 +;E*80/ 3;+<*� 
-/+ 6*2*6 0+ ��	�
��% 
�� �
�	�
� ��	�
����� 2+5:, +: 73=* (�



(� �+::*80 0)* 316 /577-9 ���� ��� �
�# 0+ 0)* 316 1:-*0�
�� �)120 0)* 8+:06+- <3-<* -*<*6 0+ 0)* ??��'' 7+/101+:�
�� �31/* 0)* -120 )1=) *:+5=) 0+ 8-*36 0)* )*1=)0 +2 0)* ,654� �0+7 0)*



-120 57.36, 063<*- ;9 4+<1:= 0)* 8+:06+- <3-<* -*<*6 0+ 0)* �8*:0*6#
??�	��
�'' 7+/101+:�



�� 6���� ���� ���6��� �	�6������/
�� 
,E5/0 0)* 2+--+.*6 7-30* 316 <3-<* 76*//56*� �� �� �I	���	��



����G	 �	 ���� 0+ 3<+1, ,343=*�
��	� 
16 26+4 0)1/ <3-<* .1-- +:-9 73// .)*: 0)* 8+:06+- -*<*6 1/ 1:
0)* ??��'' 7+/101+:�



(� �)120 0)* 8+:06+- <3-<* -*<*6 0+ 0)* ??��'' 7+/101+:�
�� �31/* 0)* -120 )1=) *:+5=) 0+ 8-*36 0)* )*1=)0 +2 0)* ,654� �0+7 0)*



-120 57.36, 063<*- ;9 4+<1:= 0)* 8+:06+- <3-<* -*<*6 0+ 0)* �8*:0*6#
??�	��
�'' 7+/101+:�



�� �3��4� �6���/
����/ )* 8+:06+- -*<*6 /)+5-, ;* 1: 0)* ??�	��
�'' 7+/101+:�
�� �-38* 3 :*. ,654 1:0+ 7+/101+:�



�� ��5�6 ����/
 WARNING  	���3 3�B�6�* �������� 7
, :�<7�,: C-(7?�=



7
-<(,� (,D-�=* A��' ;
,:< 7��
� �;�, 
�(�,(,� �(�; 7�,�
(,�
��* �*3, 0)* .36:1:= +: 73=* (�



����/ �* 8*6031: 0)* 2+--+.*6 7-30* <*:0 7-5= )3/ ;**: 6*4+<*, /+ 0)30
0)* 316 06377*, ;*0.**: 0)* 2+--+.*6 3:, 0)* 430*613- 1/ 3--+.*, 0+ */�
837* 26+4 0)1/ <*:0� �37056*, 316 ;*0.**: 0)* 2+--+.*6 7-30* 3:, ,654
.1-- */837*�



����/ )* -120 439 )*/1030* 4+4*:0361-9 ;*2+6* /03601:= ,+.:.36,�
0)* 316 76*//56* 1:/1,* 0)* 7+/0 316 8)34;*6 45/0 ,*86*3/* ;*2+6* 10 .1--
;*=1: 0+ ,*/8*:,�



�� �)120 0)* 8+:06+- <3-<* -*<*6 0+ 0)* ??����'' 7+/101+: 3:, 76+8**, 0+
-+.*6 0)* 7547�



(� �*7-38* 0)* <*:0 7-5= +:8* 0)* 430*613- ;*=1:/ 0+ ++>* 26+4 0)*
<*:0 +7*:1:=�



��������.��
�� �*4+<* 0)* 0+7 86+// /577+60 ;36 26+4 0)* 89-1:,*6 71/0+:/�
(� �*4+<* 0)* 316 <3-<* 3//*4;-9 26+4 0)* 61=)0 7+/0�
)* 2+--+.1:= 71/0+: 6*4+<3- 1:/065801+:/ 36* 0)* /34* 2+6 ;+0) /1,*/�
�1/0+: 6*4+<3- 6*C516*/ 0)* 2+--+.1:= 0++-/�
� �86*.,61<*6 �2-30 ;-3,*#
� ����@ ,134*0*6 6+,� �(@ � �"@ -+:=
� 	 � �1:= 7-1*6/
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• Europe, Africa & Middle East
Ingersoll-Rand
Zone du Chêne Sorcier
BP 62
Les Clayes Sous Bois
Cedex, France
Telephone: (33) 01 30 07 69 50
Fax: (33) 01 30 07 69 69



• Canada
Production Equipment Group
Ingersoll-Rand Canada Inc.
51 Worchester Road
Rexdale, Ontario M9W 4K2
Telephone: 1 (416) 213-4500
Fax: 1 (416) 213-4510



• Latin America
Ingersoll-Rand PEG
Aro Division
730 N.W. 107 Avenue, Suite 300
Miami, FL 33172-3107
Telephone: (305) 222-0812 / 559-0500
Fax: (305) 222-0864 / 559-7505
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COVERING: SAFETY PRECAUTIONS & PLACING INTO SERVICE
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��������� �F�����8�E �	+, 	�,��T�	� .	� M�	��+�	�B �� ;&�,B
�P	�.&;;��	;	�,  .	 �� $&;$	 	, / &+ .	� .&;;��	� ;�,Q��	��E



� �	 K�;��� .Q$���	� �	� �$Q-���-�,�&�� .	 $�	���&� .P	�,�Q	 $�	+;�,�N+	 &+
�L.��+��N+	 ��.�N+Q	� �+� �� $��N+	 .P�.	�,���-�,�&� .	 �� $&;$	E



� �P���+�	� N+	 �	� ,+L�+H .P����:Q	 .	 $�&.+�, 	, �	� �+,�	� -&;$&���,� �&�,
-�$�M�	� .	 �+$$&�,	� �	� $�	���&�� .	 ��N+�.	 $�&.+�,	� $�� -	,,	 $&;$	E ��
,+L�+ 	�.&;;��Q $	+, �����	� �PQ-��$$	� .	� ��N+�.	� �����;;�M�	� 	, �QA
�Q�	� ����� +� 	�:��&��	;	�, $&,	�,�	��	;	�, 	H$�&���E 8Q����	� N+P�+-+� .	�
,+L�+H �	 �&�, 	�.&;;��Q �� +�QE �P���+�	� N+	 �	 .��$&��,�� .	 .��,��M+,�&�
�&�, $�&$�	 	, 	� M&� Q,�, .	 ;��-�	E



� 8	���	� R �	 $�� .Q$���	� �� $�	���&� ;�,Q��	��	 ;�H�;��	 .	 �P+� N+	�-&�N+	
.	� -&;$&���,� .+ �L�,U;	E



� �� -&�:�	�, .	 ;	,,�	 	� V+:�	 +�	 �&+$�$	 .	 .Q-����	 $&+� $�Q:	��� ,&+,	
�+�$�	���&� .+ �L�,U;	 	, �+$,+�	 .	 -&;$&���,E
MISE EN GARDE  ������������ ��F������ �� ������E ��
,	;$Q��,+�	 ;�H�;��	 	� �+���-	 .Q$	�. .	� -&�.�,�&�� .P	H$�&�,�,�&� .	 ��
$&;$	E 8	���	I R �	 .Q$���	� �	� ,	;$Q��,+�	� ;�H�;��	� ��.�N+Q	� R �� $��	
?4E



� �	 $�� ����	 ,&+��	� �� $&;$	 R �	-E ���� �	 -�� -&�,����	B �	� ,	;$Q��,+�	� 	�
�+���-	 .	 �� $&;$	 �+�;	�,	���	�, 	, $&+����	�, .Q$���	� �	� ��;�,	� .	
,	;$Q��,+�	 .	� �����,+�	�B -&;;	 ��.�N+Q 	� $��	 ?4E



� �	� ��+,	� ,	;$Q��,+�	� $	+:	�, 	����;;	� �	� ��I $&,	�,�	��	;	�, 	H$�&����
&+ �� $&+���U�	 	� -&�,�-, �:	- �� $&;$	E



� �	,,&L	I �Q�+��U�	;	�, �	 .��$&��,�� ���� .PQ��;��	� �P�--+;+��,�&� .	 $&+�A
��U�	� �+� �� $&;$	E �	�,���� ,L$	� .	 $&+���U�	� $	+:	�, �P	����;;	� 	� �,A
,	�����, �	� ,	;$Q��,+�	� ;�H�;��	�B ,	��	� N+P	��	� �&�, ��.�N+Q	� R �� $��	
?4E



� �	� ,	;$Q��,+�	� .	 ��N+�.	 �L.��+��N+	 $	+:	�, .Q-�	�-�	� +� ��-	�.�	E �	
;&,	+� �L.��+��N+	 	�, $�Q:+ $&+� +�	 +,�����,�&� R .	� ,	;$Q��,+�	�
�P	H-Q.��,  $�� 3@4°   �?�°  �
E



� �	� ,	;$Q��,+�	� ;�H�;��	� �&�, M��Q	� �+� �� -&�,����,	 ;Q-���N+	 +��N+	A



;	�,E �	�,���� $�&.+�,� -��;�N+	� �Q.+��&�, -&���.Q��M�	;	�, �� ,	;$Q��,+�	
.	 �	�:�-	 ;�H�;��	 ���� .���	�E �&+� -&���T,�	 �� -&;$�,�M���,Q -��;�N+	
.P+� ��N+�.	 $�Q-�� ����� N+	 �	� ��;�,	� .	 ,	;$Q��,+�	 �--	$,�M�	�B -&��+�,	�
�	 ��M��-��, .+ $�&.+�, -��;�N+	E
MISE EN GARDE  ��������� ��������E �	+, $�&:&N+	� +�	 	HA
$�&��&� R �P&�����	 .	 �Q��&�� -&�$&�	��	� ���:	� &+ ;&�,	��	�E �	,,�	 �� $&;$	
	, �	 �L�,U;	 .	 $&;$��	 R �� ,	��	E



� �	� Q,��-	��	� $	+:	�, 	����;;	� �	� ;�,Q���+H 	, :�$	+�� �����;;�M�	�E
� �	 �L�,U;	 .	 $&;$��	 	, �	� �+$$&�,� $+�:Q���Q� .&�:	�, >,�	 ;�� R �� ,	��	



�&��N+	 �	 .��$&��,�� $&;$	B ���-	B ���, �	-��-+�	� &+ $+�:Q���	 .	� ;�,Q���+H
�����;;�M�	�B  ,	�� N+	 $	��,+�	�B �&�:��,�B ��N+	�B 	,-EB &+ 	�, +,����Q .��� +�
	�.�&�, &W �P�,;&�$�U�	 	�:��&����,	 	�, ��:&��M�	 R �� -&;M+�,�&� �$&�,�A
�Q	E �	,,�	 R �� ,	��	 �� :���	 &+ �	 .��$&��,�� .	 .��,��M+,�&�B �	� �Q-�$�	�,�B �	�
,+L�+H 	, ,&+, &MK	, :	�� �	N+	� �	 $�&.+�, 	�, $&;$QE



� �,����	� �P&	���	, .	 ;��	 R �� ,	��	 $�Q�	�, �+� �	� $&;$	� ;Q,����N+	� $&+� ��A
�+�	� �� -&��	H�&� .P+�	 $���	 .	 ,	��	 R +�	 M&��	 �&+�-	 .	 ,	��	E �,����	� �	
�Q-	�����	  .	 ;��	 R �� ,	��	 ��&B �+;Q�& .	 $�U-	 ##''?A3 &+ .P+�	 $���	 .	
,	��	 �$$�&$��Q �35 ��E ;���;+;
E



� ���+K	,,�� �� $&;$	B �	� -&��	H�&�� 	, ,&+� �	� $&��,� .	 -&�,�-, .	 ;���U�	 R
Q:�,	� �	� :�M��,�&�� 	, �� $�&.+-,�&� .PQ,��-	��	� .	 -&�,�-, &+ �,�,�N+	�E



� �&��+�,	� �	� -&.	� .	 -&��,�+-,�&� 	, Q�	-,��N+	� �&-�+H $&+� �	� ;&.���,Q�
.	 ;��	 R �� ,	��	 �$Q-���N+	�E



� �$�U� �� ;��	 R �� ,	��	B :Q����	� $Q��&.�N+	;	�, �� -&�,��+�,Q .+ $�����	 Q�	-A
,��N+	 R �� ,	��	E � �P��.	 .P+� &�;;U,�	B ;	�+�	� 	�,�	 -��N+	 -&;$&���, �$��
	HEB ,+L�+HB $&;$	B $��-	�B �Q-�$�	�,B $��,&�	, $+�:Q����,	+�B 	,-E
 	, �� ,	��	
$&+� �P���+�	� .	 �� -&�,��+�,QE �P&�;;U,�	 .&�, ��.�N+	� 4E3 &�;� &+ ;&���E



� �;;	��	� �P	H,�Q;�,Q .+ ,+L�+ .	 �&�,�	B �� �&+$�$	 &+ �	 .��$&��,�� .	 .��,��M+A
,�&� .��� �	 $�&.+�, $+�:Q���Q �� $&���M�	E ��:�,	� .	 �����	� �PQ-&+�	� ��M�	;	�,
�	 $�&.+�, .��,��M+QE




� �,����	� .	� ,+L�+H 	� ��-&�$&���, +� -XM�	 �,�,�N+	 &+ +� -��-+�, .	 ,+L�+,	��	
;�� R �� ,	��	E



� �:&�� �	-&+�� R +�	 :	�,���,�&� �$$�&$��Q	E
� �	��� �	� $�&.+�,� �����;;�M�	� R �PQ-��, .	 �� -���	+�B .P+�	 ���;;	 	, .PQ,��A



-	��	�E
� �	��� �	� �Q-�$�	�,� �	�;Q� 	� .	�&�� .	� $Q��&.	� .P+,�����,�&�E



MISE EN GARDE  ���������� �� ������ � ��8� ��
�!��7�E �	 $&;$��	 .	 �+M�,��-	� $&,	�,�	��	;	�, 	H$�&���� R �P��.	 .P+�	
$&;$	� R -+:	 .	 -����	 .��� �	 -&�,	�	+� $	+, �Q�Q�	� +�	 �,;&�$�U�	
	H$�&��:	 R �P��,Q��	+� .+ -&�,	�	+�E



� �	� -&�,	�	+�� .&�:	�, >,�	 Q,��-�	� 	, +� ��I ��	�,	 .&�, >,�	 $&;$Q .��� �	
-&�,	�	+� $&+� -&;M�	� �	Y:�.	E



� �	� $&;$	� R -+:	 .	 -����	 .&�:	�, >,�	 �	,��Q	� .+ -&�,	�	+� �&��N+P	��	�
�	 �&�, $�� +,����Q	�E



� �	� $&;$	� R -+:	 .	 -����	 .&�:	�, ,&+K&+�� >,�	 �;;	��Q	� .��� �	
;Q.�+; $&;$QE



� �	� $&;$	� R -+:	 .	 -����	 �	 .&�:	�, K�;��� �&�-,�&��	� R �	-E
MISE EN GARDE  ��� ����� ���8��� ���8���� �� ��8���
�� ������A������ �� �� 7�������� ����������E �	� �+M�,��-	� 	,
:�$	+�� $&,	�,�	��	;	�, 	H$�&��:	� $	+:	�, >,�	 Q;��	� .��� �P�,;&�$�U�	E
�	� $�	��	AQ,&+$	 .	 �� �����,+�	 �+$Q��	+�	 .&�:	�, >,�	 ���$	-,Q�
N+&,�.�	��	;	�,E



� �	� $&;$	� R $��,&� ;+��	� .	 $�	��	AQ,&+$	 .	 �����,+�	 �K+�,�M�	� O �	�
�����,+�	� R $�	��	AQ,&+$	 .&�:	�, >,�	 �	��	��Q	� 	� -�� .	 �+�,	E �	�
�����,+�	� R $�	��	AQ,&+$	 .&�:	�, >,�	 �	;$��-Q	� �� �P�K+�,	;	�, �	 $	�;	,
$�� .	 �,&$$	� �� �+�,	E



� �	� $&;$	� R $��,&� ;+��	� .	 $�	��	AQ,&+$	 .	 �����,+�	 �&�A�K+�,�M�	� O
�	� �����,+�	� R $�	��	AQ,&+$	 .&�:	�, >,�	 �	;$��-Q	� 	� -�� .	 �+�,	E
MISE EN GARDE  ���� �� �������E �	+, $�&:&N+	� .	� ���N+	�











Z / ?#7������ ���������� / ���������� ������ ����



.P	H$�&��&�E
� �	��	��	I M�	� ,&+� �	� Q�Q;	�,� .	 ,+L�+,	��	 	, �L�,U;	� .	 $�&,	-,�&� .	



,+L�+H ��	H�M�	� ���� .P	;$>-�	� ,&+,	 �+�,	 .	 ��N+�.	�E
� �� 	�.&;;��	;	�, .	 �� $&;$	 -�+�Q $�� +� ;&�,��	 ���.QN+�, &+ +�	



-&�,����,	 .	 $&;$��	 	, +� .&;;��	 	H,Q��	+� $	+, $�&:&N+	� +�	 �+�,	 .	
��N+�.	�E



� �� -���,	$�	+�	 .+ ;&,	+� �L.��+��N+	 .&�, >,�	 ���$	-,Q	 N+&,�.�	��	;	�,
$&+� �	$Q�	� �	� �+�,	� Q:	�,+	��	�E �	� K&��,� .&�:	�, >,�	 �	;$��-Q� �� �� �+�,	
	�, �+$Q��	+�	 R ? -- / K&+�E
MISE EN GARDE  ���7�� �P�F�������E �	� ;&.U�	� -&�,	���,
.	� $�U-	� ;&+���Q	� 	� ��+;���+; �	 $	+:	�, $�� >,�	 +,����Q	� �:	- �	 ,��-�A
�&�Q,���	A���B �	 -��&�+�	 .	 ;Q,�L�U�	 &+ �	� �+,�	� �&�:��,� ���&�U�U� N+�
$	+:	�, �Q���� 	, 	H$�&�	�E



� 8Q����	� N+	 �	� $��,�	� ;&+���Q	� .	 �� $&;$	 �&�, -&;$�,�M��Q� �:��, .P+,����A
	� .	� �&�:��,� .	 -	 ,L$	E
MISE EN GARDE  �������� ���7������E �	+, $�&:&N+	� .	�
�Q��&�� -&�$&�	��	� &+ .	� .&;;��	� ;�,Q��	�� ���:	�E �	 $�� �Q$��	� �� �	,A
,&L	� �� $&;$	B �	� ,+L�+H &+ �� :���	 .	 .��,��M+,�&� �&��N+	 �	 �L�,U;	 	�,
�&+� $�	���&�E



� �QM���-�	�  �	� -&�.+�,	� .P���;	�,�,�&� $�	+;�,�N+	 &+ �L.��+��N+	 	, .QA
,	�.�	 �� $�	���&� .+ �L�,U;	 	� &+:���, �� :���	 &+ �	 .��$&��,�� .	 .��,��M+A
,�&� &+ 	�-&�	 	� .	��	����, �	�,	;	�, �� -&�.+�,	 &+ �� ,+L�+,	��	 .	 �&�,�	
$&+� �� �	,��	� .	 �� $&;$	E
MISE EN GARDE  ���7�� �P��D������E �&+, $�&.+�, ��K	-,Q .���
�� $	�+ $	+, $�&:&N+	� .	� M�	��+�	� ���:	�B :&��	 ;&�,	��	�E �� -�� .P��K	-A
,�&�B -&�,�-,	� �;;Q.��,	;	�, +� ;Q.	-��E



� �	 $�� ������ �	 .��$&��,�� .	 .��,��M+,�&� $�� �&� 	H,�Q;�,Q �:��,E
� �	 $�� .����	� �	 .��$&��,�� .	 .��,��M+,�&� :	�� +�	 $	��&��	 &+ ,&+,	 $��,�	 .+



-&�$�E
MISE EN GARDE  ��������F ���7����FE �	+, $�&:&N+	� .	�
�Q��&�� -&�$&�	��	� &+ .	� .&;;��	� ;�,Q��	�� ���:	�E �	 $�� ,	�,	� .	 �	�A
:&L	� +�	 $&;$	 R �P+���	 &+ �+ -	�,�	 .	 �	�:�-	 �� 	��	 -&�,�	�, .	� ;�,�U�	�
.���	�	+�	�E  �	� $��,�N+	� .	 ;���$+��,�&� ���� .���	� .&�:	�, �	 -&��&�;A
	� �+H �U��	;	�,� �&-�+H 	, ��,�&��+H 	, �+H ;&.���,Q� .	 -&.	 .	 �Q-+��,QE



� �M,	��� .	� ��-�	� ,	-���N+	� ���,QA�Q-+��,Q �+� ,&+� �	� $�&.+�, .+ �&+����A
�	+� $&+� .��$&�	� .	� ���,�+-,�&�� .	 ;���$+��,�&� -&��	-,	E



ATTENTION  8Q����	� �� -&;$�,�M���,Q -��;�N+	 .	� $�U-	� ;&+���Q	� .	
�� $&;$	 	, .	 �� �+M�,��-	 $&;$Q	B ���-Q	 &+ �	;��	 	� -��-+��,�&�E �	� -&;A
$�,�M���,Q -��;�N+	 $	+, :���	� �:	- �� ,	;$Q��,+�	 	, �� -&�-	�,��,�&� .+�.	�

$�&.+�,��
 -��;�N+	��
 -&�,	�+��
 .��� �	� �+M�,��-	� $&;$Q	�B ���-Q	� &+
-��-+�Q	�E �&+� -&���T,�	 �� -&;$�,�M���,Q .P+� ��N+�.	 �$Q-���N+	B -&��+�,	� �	
��M��-��, -��;�N+	E



ATTENTION  ��&,Q�	I �� $&;$	 .	 ,&+, 	�.&;;��	;	�, 	H,Q��	+� 	,
�P+,����	I $�� �� $&;$	 	� ,��, N+	 �,�+-,+�	 .	 �+$$&�, .+ �L�,U;	 .	 $&;A
$��	E �P���+�	� N+	 �	� -&;$&���,� .+ �L�,U;	 �&�	�, -&��	-,	;	�, �&+,	A
�+� $&+� Q:�,	� �	� -&�,����,	� �+� �	� $�U-	� .	 �� $&;$	E



� �	� -&��	H�&�� .P��$���,�&� 	, .	 .Q-����	 .&�:	�, >,�	 �&+$�	� �,+L�+
B �&�
����.	� 	, -&;$�,�M�	� �:	- �� �+M�,��-	 $&;$Q	E



ATTENTION  �P���+�	� N+	 ,&+� �	� &$Q��,	+�� +,������, -	 ;�,Q��	� &�,
Q,Q �&�;Q� �+H $��,�N+	� .	 ,��:��� �[�	�B -&;$�	��	�, �	� ��;�,	� .+ ;�,Q��	�
	, $&�,	�, .	� �+�	,,	� / �$$��	��� .	 $�&,	-,�&�B �	 -�� Q-�Q��,E



MISE EN SERVICE



SPÉCIFICATIONS PNEUMATIQUES OU
HYDRAULIQUES ET DE LUBRIFICATION



MISE EN GARDE  ��� $�	���&� $�	+;�,�N+	 �� �L.��+��N+	 �FA
�����8� $	+, -�+�	� .	� M�	��+�	� 	, 	�.&;;��	� �� $&;$	 &+ �	 ;�,Q��	�E
�	 $�� .Q$���	� �	� ��;�,	� .	 $�	���&� .P��$���,�&� 	, .	 $�	���&� �L.��+��A
N+	 ��.�N+Q	� �+� �� $��N+	 .P�.	�,���-�,�&� .+ ;&,	+�E
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TRANSPORT ET STOCKAGE
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INFORMACION GENERAL��$�%&� �	�




CUBRE: PRECAUCIONES DE SEGURIDAD Y PUESTA EN SERVICIO



(��(�� �� ����)� ������������ ����*����� !���*������ � ����*�����
LEA CUIDADOSAMENTE ESTE MANUAL ANTES DE INSTALAR 



ESTE EQUIPO, OPERARLO O REALIZARLE SERVICIO.
El empleador es responsable de poner esta información en manos del operador.
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�R%��$ ��� ���"�� ���#�D$)�� �� $�!Q�*�)$� �����(�$#!���� �.�#���/$� 2S0� (�$�"� ��
��%$� (�� �.$(����" #$� ��%������� ���"�(����� ����(�$#�� "� ����$#$(�Q� +
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ALLGEMEINE INFORMATIONEN�	+,�-� �.	




UMFASSEN: SICHERHEITSMASSNAHMEN UND INBETRIEBNAHME



��� ��� (�����(��� / !"��������!� 0��(�������� 1� ��� ������������� ������2
DIESES HANDBUCH SORGFÄLTIG LESEN, BEVOR DIESE PUMPE
INSTALLIERT, IN BETRIEB GENOMMEN ODER GEWARTET WIRD.



Es ist die Verantwortung des Betreibers, diese Informationen dem Bedienungspersonal zukommen zu lassen.



�34



VORSICHTSMASSNAHMEN FÜR BETRIEB UND SICHERHEIT
����� ������������ ���� 2� �����B 2� 8�����!�� ��� 2� (���7��B �� 8�����2��7�� ��� ���!��!d��� 2� 8��������E



e(��!f!��� �������0
��������������!� ��0��
�F��������7��!�



7��!�����
7�d!����!�� ����0



��D�0�����7��!�



'�� $�* 2���� ��� &	):#[)��% -�D\%#�(� "�) 	���$#���% /�� O�)�(�)�*���, $�*%�*\�)���
8�"�##� /�� C�#-����!��� "\)*�� �� �.�#������%�*[�)"���� 3!%�-��%�� �3� "$��
���%����D� 1�)"��� 1��� "�� *�#%��"�� &�����"�)�� ����$##$������ ��"
���)��-�/�)�(�)�*���, %��$� ���%��$#��� 1�)"��� '�)(� ��� ��(��-�$(���� "�) O�)�(�)�*�
��� :$�� ���� Z\�"9��##� ���������� "�� 	.�#������� �� �.�#������%�*[�)"���� 3!%��
-��%�� $��#]��� :$��� '���� 8�"�##� �����)�(��� "�� 	3���(��#����� 456�76	�
&8$(����)+ '�)�(��/�, ;&8$�(������'�)�:��/�,< ��" 4�646	� &	9���!��� $�" �)���(��/�
2+���!� �����"�" *�) ��� �� �������$##+ 	.�#���/� 
�!�����)��, ;&=�)[�� ��"
2(���D�+���!� D�) O�)1��"��% �� �.�#������%�*[�)"���� ��)��(���,<� '�� 8�"�##� $�*
2���� �� ���" !�� ;	.< =)��� II > =' � !$):��)�� '�� 8�"�##� $�* 2���� ��� &	):#[)��%
-�D\%#�(� 	���$#���% "�) O�)�(�)�*���,� �����)�(��� ��) "�) 	3���(��#���� 456�76	� ��"
"\)*�� ��(�� �� ����) �.�#������%�*[�)"���� 3!%�-��% ���%����D� 1�)"���
��	 ;e��	� .�	 .	,�����	�,	� ��9�g�+��	� I+ .�	�	� 7	����	� �	�	� +�. M	�&��	�B
+�. .�	 I+�	�h���	� 8&��-����,	� �� .�	�	� ���	�,+�� M	�-�,	�B +; 	��	 ��-�	�	
���,����,�&� +�. 	��	� ��-�	�	� (	,��	M I+ �	Gg���	��,	�E



ACHTUNG



VORSICHT



HINWEIS



J 7	����	� &.	� +���-�	�	 8	�����	��G	��	�B
.�	 I+ �-�G	�	� 8	��	,I+��B �&.	����� &.	�
M	.	+,	�.	; ��-��-��.	� �e��	� 9h��	�E



J 7	����	� &.	� +���-�	�	 8	�����	��G	��	�B
.�	 I+ �	�-�,	� 8	��	,I+��B �	�-�,	; �+;$	�A
&.	� ��-��-��.	� �e��	� 9h��	�E



J C�-�,��	 ���&�;�,�&�	� M	Ie���-�
���,����,�&�B (	.�	�+�� &.	� C��,+��E



ACHTUNG  2� !�!�� �������0 / !"��������!�� ����0 �� ���A
7��7E  7	���� :&� 0h�$	�:	��	,I+��B �&.B �-�g.	� �� .	� �+;$	B
��-��-�g.	�E



� �	� �+� .	; �L$	��-���. .	� �+;$	 :	�;	�9,	 ;�H�;��	 ��+-9 .	� �+�,	��A
,��,,� / ;�H�;��	 �L.��+���-�	 ��+-9 .��� ��-�, eM	��-���,,	� G	�.	�E



� ��-�	��,	��	�B  .�i .�	 ��,	�����-��g+-�	 +�. ��.	�	� 0&;$&�	�,	� .	; :&�
.�	�	� �+;$	 	�I	+�,	� �e����9	�,�.�+-9 G�A.	��,	�	� 9h��	�E  �+� 	��	;
M	�-�g.��,	� �-���+-� 9��� 	�,���;;M��	 �e����9	�, �+�,�	,	� +�. �& �HA
$�&��&���	����  	�,�,	�	� ����	�E ���	 �-��g+-�	 �+� (	�-�g.��+�� &.	�
8	��-��	�i eM	�$�e�	�E ��-�	��,	��	�B .�i .�� �+���i:	�,�� ��+M	� ��, +�. �+,
�+�9,�&��	�,E



� 1M	��-��	�,	� ��	 ��	 .	� ;�H�;��	� ��,	����.�+-9 	��	� .	� 0&;$&�	�,	�
.	� �L�,	;�E



� 2+� 8	����.	�+�� 	��	� 1M	�.�+-9� �; �L�,	; +�. 	��	� ;h���-�	� (�+-��
:&� 0&;$&�	�,	� ;+�� 	�� 1M	�.�+-9:	�,�� :	�G	�.	, G	�.	�E



ACHTUNG  ��F����� �(���d�!������������E  ��	 ;�H�;��	
�M	���g-�	�,	;$	��,+�  �g��, :&� .	� (	,��	M�M	.���+��	� .	� �+;$	 �ME
1M	��-��	�,	� ��	 9	��	������ .�	 �+� �	�,	 ?4 ���	�	M	�	� ��H�;��,	;$	��A
,+�	�E



� ����	� ��	 .�	 �+;$	 ��-�, ,�&-9	� ��+�	�E ��	 �M	���g-�	�,	;$	��,+� .	�
�+;$	 �,	��, �&��, �� +�. 9��� .�	 �+� �	�,	 ?4 ���	�	M	�	�
��H�;��,	;$	��,+�	�  �e� .�	 ��-�,+��	� eM	��,	��	�E



� ���	 I+ �&�	 �M	���g-�	�,	;$	��,+� 9��� �� 0&�,�9, ;�, .	� �+;$	
M	���.��-�	 	H$�&��&���	�g����-�	 7��	 &.	� �,�+M 	�,Ie�.	�E



� 8	����.	�� ��	 .+�-� �	�	�;gi��	� �+,I	�B .��� ��-� �,�+M �+� .	� �+;$	 ��A
��;;	�,E �����	 �,g+M	 9h��	� ��-� M	� .	� ;�H�;�� I+�g����	� �+;$	�&MA
	���g-�	�,	;$	��,+�  	�,Ie�.	�B G�	 �+� �	�,	 ?4 �+��	�e��,E



� ���	 I+ �&�	 !L.��+��9A &.	� f�,	;$	��,+� 9��� 	+	� :	�+���-�	�E �	�
!L.��+��9;&,&�  ��, �e� 	��	� (	,��	M M�� I+ ?�°  � �3@4°  
 �+��	�	�,E



� !h-��,,	;$	��,+�	�  M���	�	� �+� �+� ;	-�����-�	� (	���,+��E 7	G���	 ��	A
;�9���	� �	�9	� .�	 ;�HE ��-�	A�	 (	,��	M�,	;$	��,+� M	.	+,	�.E C	�.	� ��	
��-� �� .	� !	��,	��	� .	� -�	;��-�	� �+M�,��I	�B +; .�	 -�	;��-�	 0&;$�A
,�M���,g, +�. .�	 �	;$	��,+���	�I	� I+ 	�����	�E



ACHTUNG  ���0����������!� ��0�� 9h��	� �H$�&��&� :	�+���A
-�	� +�. I+ �-�G	�	� 8	��	,I+�� &.	� �&.	����� �e��	�E �+;$	 +�. �+;$	�A
�L�,	; 	�.	�E



� +�9	� 9h��	� 	�,���;;M��	� ��,	���� +�. �g;$�	 	�,Ie�.	�E
� ��� �+;$	��L�,	; +�. .	� I+ M	�$�e�	�.	 7	�	��,��. ;e��	� �		�.	,



�	��B G	�� 	�,���;;M��	� ��,	���� G�	 IE(E ��-9B �h�	;�,,	�B �����B +�GE �	A
$+;$,B �	�$e�,B �; �;��+� �	$+;$, &.	� �	�$�e�, G��.B &.	� G	�� .�� �L�A
,	; �� 	��	� �;�	M+����,;&�$�g�	 �	M��+-�, G��.B �� .	� �$&�,��	
8	�M�	��+�� ;h���-� ��,E ��� �+���i:	�,�� MIGE A�	�g,B .�	 (	�g�,	�B
�-��g+-�	 +�. .	� 7	�	��,��.B �� .	� .�� ��,	���� �	$+;$, G��.B 	�.	�E



� �	� �+;$	�	�.+�������,IB .	� M	� �	,���$+;$	� :&��	�	�	� G��.B :	�G	�A
.	�B +; 	��	 ��.+����	�,+�� ;�, 	��	� �+,	� ��.+���N+	��	 I+ :	�M��.	�E
��I+ ��, ��& ��,�9	�A��E ##''? ���.+�����,I
 &.	� 	�� 	�,�$�	-�	�.	� ��A
.+���.���,  �;��E 35 7�+�	 &.	� 5E#;; ����,�,g�9	
 I+ :	�G	�.	�E



� ��	 �+;$	B .�	 8	�M��.+��	� +�. ���	 0&�,�9,�,	��	� ��-�	��B +; �-�G��A
�+�� +�. ��I	+�+�� :&� 0&�,�9,�+�9	� &.	� 	�	9,�&�,�,��-�	� +�9	� I+
:	����.	��E



� �$	I����-�	 ��.+������&�.	�+��	� ���. .	� h�,��-�	� (�+:&��-����,	� +�.
��	9,�&:&��-����,	� I+ 	�,�	�;	�E



� ��-� .	; ��.	� ��, .�	 0&�,��+�,g, .	� 	�	9,���-�	� ���.	� I+� ��.	 �	A
�	�;gi�� I+ eM	�$�e�	�E ��, 	��	; ��;;	��	� :&� K	.	� 0&;$&�	�,	 �IE(E
�-��g+-�	B  �+;$	B 0�	;;	�B (	�g�,	�B �$�e�$��,&�	B +�GE
 I+� ��.	 ;	��	�B
+; ��-�	�I+�,	��	�B .�i .�	�	 0&�,��+�,g, M	�,	�,E ��� C	�, :&� 4E3 ��; &.	�
G	���	� �&��,	 �; ��;;	��	� �MI+�	�	� �	��E



� ��� �+���i�-���+-�	�.	B .�� �+���i:	�,�� MIGE A�	�g, G	�� ;h���-� �� .��
I+ �h�.	��.	�.	 ��,	���� 	��,�+-�	�E ��	�	 �,�h;+�� .	� I+ �h�.	��.	� ��A
,	����� ��, I+ :	�;	�.	�E




� 8	�G	�.	� ��	 �-��g+-�	B .�	 ;�, 	��	; ����, �	�	� �,�,��-�	 ��,��.+��
�	�-�e,I, ���. &.	� :	�G	�.	� ��	 �		�.	,	 �&���	�,+��	�E



� 7+, �e�,	�E
� ��,���;;M��	 7	�	��,g�.	 :&� !�,I	N+	��	�B &��	�	� ��;;	� +�. +�9	�



�	�� ���,	�E
� (	�g�,	� �-���	i	�B G	�� ��	 ��-�, �� 7	M��+-� ���.E



ACHTUNG  ��������� ��� (�!d����E ��� �+;$	�
	H$�&��&���	�g����-�	�  �,&��	 ;�, ���$+;$	� �+� (	�g�,	�� 9��� I+ 	��	�
	H$�&��:	� �,;&�$�g�	 �; (	�g�,	� �e��	�E



� (	�g�,	� ;e��	� �M�	.�-�,	, �	�� +�. 	�� ��	�,	� 7�� ;+�� I+; e��	� .	�
8�9++;� �� .	� (	�g�,	� �	$+;$, G	�.	�E



� C	�� ��	 ��-�, �� 7	M��+-� ���.B ;e��	� ���$+;$	� :&; (	�g�,	� 	�,�	��,
G	�.	�E



� ���$+;$	�  ;e��	� Gg��	�. .	� �+;$	�� �;;	� �; �	.�+; 	���	,�+-�,
�	��E



� ���$+;$	�  .e��	� ��	;��� ,�&-9	� ��+�	�E



ACHTUNG  �� 0f���� ���0� �� ��� �(����
����(1�!�������  ��������E �H$�&��&���	�g����-�	 �,&��	 +�.
�g;$�	 9h��	� �� .�	 �,;&�$�g�	 �	����	�E ��	 &M	�	� �,&$�Me-��	�;+��	�
;e��	� ,g���-� ���$�I�	�, G	�.	�E



� 0&�M	�$+;$	�  ;�, K+�,�	�M��	� �,&$�Me-��	�;+��	� O G	�� 	�� �	-9
�	�,�	�,	��, G��.B ;+�� .�	 �,&$�Me-��	�;+��	 ���	I&�	� G	�.	�E C	�� .�	
D+�,�	�+�� .�� �	-9	� ��-�, �,&$$,B ;+�� .�	 �,&$�Me-��	�;+��	 	��	,I,
G	�.	�E



� 0&�M	�$+;$	�  ;�, ��-�, K+�,�	�M��	� �,&$�Me-��	�;+��	� O G	�� 	�� �	-9
�	�,�	�,	��, G��.B ;+�� .�	 �,&$�Me-��	�;+��	 	��	,I, G	�.	�E



ACHTUNG  �1���70�������0�E  0h��	� I+ �H$�&��&���	���� �e��	�E
� 2�	�	� ��	 ���	 �&��A +�. �-���+-����-��e��	 ��-�B +; �	-9��	� I+



:	����.	��E
� �-�g.	� �� .	� �+;$	 .+�-� +���-��	;gi	 �&�,��	 &.	� ;	-�����-�	 (	A



���,+�� .	� �&��	 +�. �-�g.	� �+i	����M 9h��	� I+ �e����9	�,��	-9��	�
�e��	�E











33 / ?#7������ ���������� / ���������� ������ ����



� �	-9��	� �+� .	� �M��+�h���+�� .	� !L.��+��9;&,&�� ;e��	� ,g���-�
���$�I�	�, G	�.	�E ���� .�	 �	-9��	 ? -;@ $�& ��� eM	��,	��,B ;e��	� .�	
��-�,+��	� 	��	,I, G	�.	�E



ACHTUNG  �F��������7��!�E �+;$	�;&.	��	 ;�, ;	.�+;A
M	�e��,	� ��+;���+;,	��	� .e��	� ��-�, ;�, ���A���-��&�&	,���B �	,�L�	�-��&A
��. &.	� ��.	�	� ���&�	����,��	� 0&��	�G���	��,&���h�	;�,,	�� :	�G	�.	,
G	�.	�B .� .�	�	 �	���	�	� +�. 	H$�&.�	�	� 9h��	�E



� ��e�	� ��	 .�	 ;	.�+;M	�e��,	� �	��	 .	� �+;$	 �+� 8	�,�g���-�9	�, M	� 8	�A
G	�.+�� :&� �h�	;�,,	��E



ACHTUNG  7�d!����!�� ����0 9��� I+ �-�G	�	� 8	��	,I+�� &.	�
�-�G	�	; ��-��-��.	� �e��	�E ��	 �+;$	B �-��g+-�	 +�. .�� �+���i:	�,��
��-�, G��,	� &.	� �	����	�B Gg��	�. .�� �L�,	; +�,	� ��+-9 �,	�,E



� �-���,	� ��	 .�	 �+�,I+�	�,+�� / .�	 �L.��+���-�	 2+�	�,+�� �M +�. ����	� ��	
:&; �L�,	; .	� ��+-9 ;�,,	�� f���	� .	� �&��	�:	�,��� &.	� .	� �&��	�	���	�,
+�. / &.	� ;�,,	�� ������;	� +�. :&���-�,��	� �h�	� +�. ��,�	��	� .	� �+�A
,��,,��&��� &.	� .	� �&���	�,+�� :&� .	� �+;$	 �ME



ACHTUNG  ��D�0�����7��!�E ���� ��,	���� �� .	� 0h�$	� 	���	�A
$��,I, G��.B 9��� .�� I+ �-�G	�	� 8	��	,I+�� &.	� �&.	����� �e��	�E ���� 	��	
��K	9,�&� �,�,,���.	,B �&�&�, 	��	� ��I, M	��-���-�,��	�E



� ��� �+���i:	�,�� ��-�, �; :&�.	�	� ��.	 ������	�E
� ��� �+���i:	�,�� ��-�, �+� �	��&�	� &.	� 	�� 0h�$	�,	�� ��-�,	�E



ACHTUNG  7��!����� 9h��	� I+ �-�G	�	� 8	��	,I+�� &.	�



�-�G	�	; ��-��-��.	� �e��	�E ���	 �+;$	B .�	 7	�����,&��	 	�,�g�,B .���
��-�, �� .�� C	�9 &.	� 	�� �	�:�-	A�	�,	� 	���	���., G	�.	�E ��-�	�	 !��.A
��M+���:	�����	�  ;e��	� .	� h�,��-�	� +�. ��,�&���	� 7	�	,I	� +�. ��A
-�	��	�,�:&��-����,	�  	�,�$�	-�	�E



� e� ���	 �,&��	 ���. :&; !	��,	��	� ��-�	��	�,�.�,	�M�g,,	� 	��I+�&�	�B �� .	A
�	� .�	 ��G	��+��	� �e� ��-�,��	 !��.��M+�� ���	�	M	� ���.E



VORSICHT  ��	 -�	;��-�	 8	�,�g���-�9	�, .	� ;	.�+;M	�e��,	� �+;A
$	�,	��	 ;�, .	� �	$+;$,	�B �	�$e�,	� &.	� �; �;��+� �	$+;$,	� �+M�,��I
eM	�$�e�	�E ��	 -�	;��-�	 8	�,�g���-�9	�, 9��� ��-� ;�, .	� �	;$	��,+� +�.
.	� 0&�I	�,��,�&� .	� ��	;�9���	��
 �� .	� �	$+;$,	�B �	�$e�,	� &.	� �;
�;��+� �	$+;$,	� �+M�,��I	� g�.	��E �; �+�9e��,	 I+� 0&;$�,�M���,g, :&�
�e����9	�,	�  I+ M	9&;;	�B G	�.	� ��	 ��-� �� .	� !	��,	��	� .	� -�	;��A
-�	� �+M�,��I	�E



VORSICHT  �-�e,I	� ��	 .�	 �+;$	 :&� g+i	���-�	� (	�-�g.��+��B +�.
:	�G	�.	� ��	 .�	 �+;$	 ��-�,B +; .�� �&���L�,	; �MI+�,e,I	�E ��-�	��,	�A
�	�B .�i .�	 �L�,	;9&;$&�	�,	� ��-�,�� �M�	�,e,I, ���.B +; (	���,+�� .	�
�+;$	�,	��	 I+ :	�;	�.	�E



� ����+�A +�. �+���i:	�M��.+��	� �&��,	� ��	H�M�	 8	�M��.+��	� �G�	 IE(E
�-���+-�:	�M��.+��	�
  �	��j ��	 .e��	� ��-�, ;�, �&��	� �	��	�,	��, G	�.	�
+�. ;e��	� ;�, .	; I+ �h�.	��.	� �	.�+; :	�,�g���-� �	��E



VORSICHT  ��	 �	��&�	�B .�	 .�	�	� 7	�g, M	.�	�	�B ;e��	� �� ��-A
�	�	� ��M	�,�:	�����	� �+��	M��.	, �	��B .�	 7�	�I	� .	� 7	�g,� :	��,	�	�
+�. ��-� (	.��� �-�+,IM����	�/�-�+,I9�	�.+�� ,���	�E



INBETRIEBNAHME



ANFORDERUNGEN AN DIE LUFT / DIE
FLÜSSIGKEIT UND DIE SCHMIERMITTEL
ACHTUNG  2� !�!�� �������0 / !"��������!�� ����0E 0���
�	��&�	��-�g.	�B  (	�-�g.��+��	� .	� �+;$	 +�. ��-��-�g.	� :	�+���A
-�	�E �	� �+� .	; �L$	��-���.  .	� �&,&�� :	�;	�9,	 ;�H�;��	 ��+-9 .	� �+�A
,	��,��,,� / ;�H�;��	 �L.��+���-�	 ��+-9 .��� ��-�, eM	��-���,,	� G	�.	�E



8� 03? �	��	�	�	 �38�	�
� =�*�#��)�� ��" %�]#�� 0�*� �)#$�-� "�) ��!��� �**�D�����) D� $)-������ ��" *\�)� D� ����)



#[�%�)�� 0�-���"$��) "�) ?��:��������#��
� 	���� ')�(:)�%#�) $� "�) 0�*�D�*��)#�����% /�)1��"��� �! "�� ?])"�)*)�9���D D�



�����)�� '$"�)(� 1�)" "�� 0�-���"$��) "�) ��!�� /�)#[�%�)��
� '$� 0�*��(�!��)��%��+���! !�� ����! ��(�1�)��%��� �$)D*)���� 2
	 4� ^# *\##��



��" "�� )��*]#�) $�* ���� Z�*��))$�� /�� ��(�� !��) $#� ����! )��*�� �)� 8�����
������##���



��'�
30�2��	  �38�	�
� 	�� �+")$�#��(��) 8���) �)*�)"�)� ���� %$�D ��)!$#� A$)���%� �� "�� �+")$�#��(���



8���) "\)*�� :���� O�)��)����%��%�� ����)�����



TRANSPORT UND LAGERUNG
� )�(:�� #$%�)�� "�� ��!�� D�) 0$%�)��% ��(�� $�� "�! C$)��� ��)$�����!���
� '�� 2(���D:$���� $! 	��#$_ ��" 
��#$_ ���" �)�� :�)D /�) "�) ����$##$���� D� ���*�)�



����
� C$)��� ��(�� *$##�� #$���� �"�) -��(�["�%��� !�� O�)��(�� �$�"�$-���



INSTALLATION
� '�� ��!�� ��� 1�):�����% !�� ��%#��(��� ���1����� /�)������ �� "�) O�)�$(:��% -��



*��"�� ��(� 
�*:#�-�)� "�� �� "�) %�1\��(���� 0$�"����)$(�� $�* "�) ��!�� $�D��
-)��%�� ���"�



� '�� ��!�� ��� "�) 
�1��"��% �����)�(���" D� !�����)�� ;D��� A$�"!���$%��
?�_-�"��!���$%��  ')�(::�#-��� ��1�<�



� 8� 03? �	��	�	�	 �38�	�@ 2(�$##"[!*�) ���" *\) "���� ��!��� #��*�)-$)�
'�� 2(�$##"[!*�) �"�) "�� 
-#�*�#�����% ���" �� D� !�����)��� "$_ "�� $���)����"�
0�*� :���� ��#[���%��% �"�) 2(�["�� /�)�)�$(���



� 
� "�� 0�*�!���)�)"��%�$��$�D ��� ���� 	)"��%�#�����% $�D���(�#��_���
� '�� ?#\���%:�����(�#$�(� $� "�� ��!���$��#$_ $��(�#��_��� �� "�� !������



?[##�� ��� ��� ���)"�(����%�!����# $�* "�� 2(�)$�-/�)-��"��%�� $�*D��)$%��� 
##�

��(�#\��� *���D������



2�`0	�



HINWEIS  '�� ��!�� !�� ����! !�� "�! D� *])"�)�"�� 8�"��! /�)�)[%#��
(��� 0]��!����# ��\#���



�� ')���� 2�� "�� 	�����##:��* *\) "�� ��%�#��% "�� 	���)����")�(:� $! 8���) $�* &�,�
>� '$� ����)� 	�"� "�) ��!�� ��" 6 �"�) "�� ?#\���%:�������#$_�(�#$�(� �� ����� 	�!�



�) !�� 0]���%�!����# �$�(����
�� ')���� 2�� "�� 	�����##:��* *\) "�� ��%�#��% "�� 	���)����")�(:� $! 8���) ��" ��$)�



��� 2�� ��!�� "�� ��!���
�� 0]��!����# "�)(� "�� ��!�� D�):�#��)�� #$����� -�� ��� %$�D �$�-�) ����



BETRIEB
���	��	��
�8	
�� ')���� 2�� "�� 	�����##:��* *\) "�� ��%�#��% "�� 	���)����")�(:� $! 8���) -�� "�)



8���) $���)��%��
>� ��!�� #$�%�$! #$�*�� #$����� -�� "$� D� *])"�)�"� 8�"��! $�%��$�%� 1�)"� ��"



"�� 0�*� $�� "�! ?#\���%:�����(�#$�(� ��" "�! 
��#$_/����# $-%�#$���� ����
�� 
��#$_/����# �(�#��_�� ��" "�� ��!�� D�! 
��$#��� ��*�#%� !$.� ��#$����% -)���



%��� 
##� O�)-��"��%����##�� \-�)�)\*�� ��" %%*� *���D������
�� 
��#$_/����# ]**��� ��" "�� ��!�� 1��"�) $�#$�*�� #$�����
�� 2��##�� 2�� "�� ��%#�) *\) "�� 	���)��� $! 8���) �� ���� "$�� "�) %�1\��(��� ���



�)��-�")�(: ��" '�)(�*#��� �)D��#� 1�)"�
� '�) 0]��!����#-��[#��) ��� !�� ����! /�)�)[%#�(��� 0]��!����# %�*\##� D� �$#���� '$�



/�)���"�)� 
��)�(:��� "�� 8$��)�$#� $� "�) C�#-����$�%� ��" 2(�#��*�� "�) C�#�
-����$�%� $� "�� '�(����%��� '��� ���" 3)�$(��� *\) ���(�["�%��% "�) '�(�����
%�� ��" 
-���D��% "�) C�#-����$�%��� '�� ���$)$��)�$�D 
)� 
)����)� ��7�����
A���2�# &�#��, /�)1��"��� �! �(�!��D�%�� �"�) /�)��)����%��� 0]���%�!����# D�
-������%�� ��" "�)(� *)��(��� 0]���%�!����# D� �)���D���




�2��
0	�
� 	� 1�)" �!�*��#��� "$� %��$!�� ��!����+���! )�%�#![_�% !�� ����! !�� "�! D�



*])"�)�"�� 8�"��! /�)�)[%#�(��� 0]��!����# D� ��\#��� 1��� "$� 8�"��! 8$��)�$#
"$D� ���%�� ��(� �! ������$�" &$-D����D��,�



� 8� 03? �	��	�	�	 �38�	�@ '�� 0�*�D�*��) "�) ��!�� ��� D� ����)-)�(����
*$##� "�� ��!�� ����%� 2���"�� #$�% ��(�� �� ���)��- ����



SERVICE
� `-�) A$)���%�!$_�$�!�� %��$� �)���:�## *\�)�� ��" "�� ��!�� �! �$�!�� "��



�)�%)$!!� /�)-��%��"�) ����$�"�$#���% 1$)����
� `-�)�)\*�� 2�� "�� 8$��)�$##�����%�� ��" "�� 0�*��(�#[�(�� 6 �+")$�#�:�(�#[�(�� $�*



�(�1$(�� 2��##�� ��" �)���D�� 2�� ���� *$##� �)*�)"�)#�(��
� �3� 	��	 	�2
Z	�0	 O�� 
�� =	��
3��	�� 38 =3	 0	�23�=



3�' �����=	 '�3�CA	�	 2���	�Z32	00	��
� ���$)$��)�� ��##�� ��) /�� %��(��#��! ��)���$# "�)(�%�*\�)� 1�)"��� A��"�� 2��



��(� $� "$� ])�#�(�� 
���2�)/�(�������)� �! 	)�$�D���#� ��" C��"��"�������*�)!$�
������ D� �)�$#���� 2���� 2���� ��











35 / ?# 7������ ���������� / ���������� ������ ����



������2���� �� ��������� 7��������,�����& ��,




COPERTINA: PRECAUZIONI DI SICUREZZA E MESSA IN OPERA



����� ����������� � ������� �2��������� �� ���� � ���������
PRIMA DI INSTALLARE, METTERE IN FUNZIONE O RIPARARE QUESTA



APPARECCHIATURA, LEGGERE ATTENTAMENTE IL PRESENTE MANUALE.
La distribuzione di queste informazioni agli operatori è responsabilità del datore di lavoro.
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OM: SIKKERHEDSANVISNINGER OG DRIFT



Det er arbejdsgiverens ansvar at gøre operatøren opmærksom på denne vejledning.
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YLEISET OHJEET



PAINEILMA- / HYDRAULIIKKATOIMISET TEOLLISUUSMÄNTÄPUMPUT
LUE TÄMÄ KÄSIKIRJA HUOLELLISESTI ENNEN PUMPUN



 ASENNUSTA, KÄYTTÖÖNOTTOA TAI HUOLTOA.



�+&;� ���




TURVALLISUUSTOIMENPITEET JA KÄYTTÖÖNOTTO



Työnantajan velvollisuus on tiedottaa näistä ohjeista käyttöhenkilökuntaa.



�54



KÄYTTÖ- JA TURVALLISUUSTOIMENPITEET
���B "��d��d D� ������ �d��d �!D���� 8d���dd0���� ���00���������� D� �����8�!��7��E



0�!����� ����������
�d!0f���������� 0����d�
�dDd!�"�8����



8���������� ������
8���������� ����� ����0����8����



2�/�� �� &��"��!�:$�����/$:����:����$, !$������B$ ![��[��!���!$##�B$
/��"$$� :[+��[[ !$�"�##������ )[B[�"+�/$$)$##�����$ +!�[)���]���[ O
��� :��
���)$$/�$ $�����:��� B$ :[+�]� �)�:���/$$��!�:��$ ���"$���$$� �$):$����
8��:[ �$�$��$ �)�:�����"�� ���"$��$!$��$ B[��[!���� /�� #��"$ �+�+�
�+�#[������ B�:$ /�� �+�+��[[ !��:[ �$�$��$ !$�"�##������ )[B[�"+�/$$)$##����
+!�[)���]�� �[![ !$##�� �[+��[/[� ���)$$/$� "�)�:���/�/$$��!�:���@
	3�"�)�:���/�� 456�76	� &C���"�)�:���/�, B$ 4�646	� &8$�"�##������
)[B[�"+�/$$)$##�����$ ��#����$ :[+����[/[� #$������ B$ ���B$B[)B����#![�,� 2�/�� ��
!$##�� �� !�):���+ ;	.< =)��� II  > =' �� 2�/�� ��
&��"��!�:$�����/$:����:����$, !$������ !$##�� �[+��[/[� /$�� 	3�"�)�:���/��
456�76	� /$$��!�:��� ��:[ ����[ �$$ :��:$$� :[+��[[ !$�"�##������
)[B[�"+�/$$)$##�����$ +!�[)���]��[�
�+	 ,��9�, :�����	�&�,+9�	, K� �&+.�,� �g�,g ,+�:�&�K	�,� ,��9��,�B K&,,�
��	��+� K� 9gL,,h &���� ,+�:�����,�E



VAROITUS



HUMIO



OHJE



J 8����, ,�� :��������	, 9gL,,h,�:�,B K&,9� :&�:�,
���	+,,� :�9�:�� �&+99���,+;��	�B 9+&�	A
;�� ,�� �+&;�,,�:�� 	���	:�����&�E



J 8����, ,�� :��������	, 9gL,,h,�:�,B K&,9� :&�:�,
���	+,,�� :g�g��	� �&+99���,+;��	�B :g�g�A
��g$+;$$+,�� 	���	:����9&K�E



J �g�9	�,g ,�	,&K� 9&�9�	� ��	��+�,�B 9gL,,hg
,�� �+&�,&�E



VAROITUS  ����� ����� ���������� / !"�������00����A
���� �����E 8&� K&�,�� �	�9��h:����9&����B 9+&�	;���B $+;$+�
:�+��&�,+;��		� ,�� &;���++�:����9&����E



� d�g L��,g $+;$+� ;����9��:	��g &�	:�� �++���,� �����,,+� $���	��;�� /
�L.��+���99��	�,		� $���	,,�E



� ���9��,�B 	,,g ;�,	�������	,9+, K� ;++, 9&;$&�	�,�, 9	�,g:g, ,g;g�
$+;$+� ,+&,,�;�� �	�,	$���	,,�E 8�+��&�,+�		�,� �	,9+�,� :&� :+&A
,�� ,+�	���9&K� �	�,	�,gB K&��&�� :&� �L�,Lg �gKg�.L�:��������	� ,�A
����	E ���9��,� 9��99� �	,9+,B 	,,	�:g, �	 &�	 :�����&�,,+�		, ,��
9+�+�		,E ���9��,�B 	,,g $&��,&:	�,,���� &� ����,� K� ,&�;�� �L:��E



� d�g L��,g Kg�K	�,	�;g� ;��9gg� &��� �++���,� �����,,+�
;�,	������$���	,,�E



� �� 9gL,	,,g:g $���		�:�$�+,+�:	�,,����gB K&��� 	�,	,gg� Kg�K	�,	�;g�
L��$���	��,+� K� ;��.&����	� 9&;$&�	�,,�	� :�+��&�,+;��	�E
VAROITUS  ��������� ������d��f�����E �++���
$��,��g;$h,��� ;gg�gL,LL $+;$+� 9gL,,h&�&�+�,	�.	� ;+9���E d�g
L��,g ��:+��� ?4 ;����,,+K� �g;$h,���� L�g��K&K�E



� d�g 9gL,g $+;$$+� 9+�:���E �+;$+� $��,��g;$h,���, �&+�	:�,B K�
�g;$h,���, :&�:�, L��,,gg ��:+��� ?4 ;����,+, ,��:��,	�.	� �++��;;�,
�g;$h,�����K�,E



� �++�	, $��,��g;$h,���, :&�:�, �L,L,,gg ;��.&����	�,� �gKg�,g:g,
9���+, ,�� $h�L� 9&�9	,+9�	��� $+;$+� 9�����E



� ��.g $��9�, ����,��gB 	,,	� $+;$$++� 9	��L $h�LgE ��	,L, $h�L, :&�:�,
�L,,LgB K&� $+;$+� $��,��g;$h,��� L��,,gg ��:+��� ?4 ;����,+, ��K�,E



� ��������	� �L.��+���99�h�KL� $���	 :&� ���	+,,�� ,+��$��&�E
!L.��+���99�;&&,,&��� �+&9�,	,,+ 9gL,,h�g;$h,��� &� 3@4°  �?�° �
E



� ��9��;��g;$h,���, $	�+�,+:�, :��� ;	9�����		� 9+&�;�,+9�		�E ��	A
,L, 9	;�9����, ���9	:�, ;�9�E �+�:�����,� 9gL,,h�g;$h,���� �+&;�,,�A
:��,�E 0	;������	� ,+&,,		� :��;��,�K��,� ��� ���g,�	,&K� 9	;������	�,�



L�,		��&$�:++.	�,� K� �g;$h,�����K&��,�E
VAROITUS  �d!0f���������� 0����d� :&�:�, ���	+,,��
�gKg�.L9�	� K� :��9	�� :�;;�� ,�� 9+&�	;��E �+;$$+ K� $+;$A
$+Kg�K	�,	�;g ;��.&,	,���E



� 0�$��g, :&�:�, �L,L,,gg �L,,L:gg ;�,	������� K� �hL�LKgE
� �+;$$+Kg�K	�,	�;g K� �+��9+,,�:� ���,	 ,gL,LL ;��.&,,��B K&� �L,,L:g



���	B 	��;E ;����B ��+&,��B ��99� K�	E $+;$�,���B �++�.	����B
9�	��g,	,gg� ,�� �+��9+,	,���B ,�� K&� Kg�K	�,	�;gg 9gL,	,gg� +�9&��A
;����B g9�����	� �L,,L;��	� &� ;��.&����,�E �gg�,h:	�,,���� ,�� A���,	B
�g���hB �	,9+, K� ���,	B K&�&� ;�,	������ $+;$�,���B ;��.&,	,���E



� 0gL,	,gg� ;	,����$+;$+���� &�	:�� $+;$+�;��.&,+�:��A,	,,�
���,,g;gg� ;��.&,+�K&�,& �L:gg� ;��.&,+��g�,		�		�E �g�g� 9gLA
,	,gg� ��� ��,E�b& ##''? �;��.&,��
 ,�� :��,��:�� ;��.&,+����9��
�;��E 35 ��
E



� �+;$$+B ���,&9�	, K� 9��99� 9&�9	,+�$��9�, ,��9��,	,���B K&,,�
:g�,	,,g����� ,g���g K� 9&�9	,+�AK� �g�9h9�$��g,E



� ���,L��	, ;��.&,+�:��,�;+9�	, $&��,+:�, $��9�������,� ��9	�A
�+�;gg�gL9���,g K� �g�9h;gg�gL9���,gE



� ���.&,+9�	� Kg�9		� ,��9��,	,��� �gg��h����	�,� �g�9h� K�,9+:++�
;�����E 0��99�	� 9&;$&�	�,,�	� &�;�;�,,������ �	��;E �	,9+,B $+;$A
$+B �+9�,+9�	,B �g���h,B $��,&&��, K�	E
 ;�,�,��� ;��.&,+� K� :��;��,	A
,���B 	,,g ,g;g K�,9+:++� $L�LLE 4E3 ��;�� ,�� �	� ���	 &�	:� ��:&
$�,g��� &��� �+	,,�:���� &�;�;�,,����,�E



� �&��,&�	,9+�$ggB $&��,&:	�,,���� ,�� A���,	 9��,	,��� ;�9g�� ;��.&����,�
,Lh�,	,,g:gg� ;�,	��������E ��Lh�,	,,g:g� ;�,	������� :�$��,� :��A
,�+�,� &� :g�,	,,g:gE




� 0gL,g ;��.&�,+�:��K	��� ���g�,g:�g �	,9+K� ,�� 9gL,g ;��.&�,	,,�:��
$+,9	�E



� !L:g ��;��,&��,�E
� ��.g ,+�	����, ,+&,,		, $&���� �g;;h�B �:&,+�	� K� 9�$��h�.	� �g�	�A



�LL.	�,gE
� �g���h, �+�K	,���B K&� �	 	�:g, &�	 9gL,h��gE



VAROITUS  �"��"�������� D� �d���f�E ���.&����	�,�
�gKg�,g:�	� ;�,	������	� $+;$$��;��	� ,L��L��$+;$+���� �g���h��,g
:&� ���	+,,�� �gKg�,g:g, &�&�+�,		, �g���h� ���g��	E



� �g���h, &� ���	,h�,g:gB K� �g���hh� &� $+;$�,,�:� �	��&�;�,&�,�
���	,,� ,L�K�h,����,		� :g�,,g;��	9��E



� �L��L��$+;$+, &� $&��,	,,�:� �g���h�,gB 9+� $+;$+, 	�:g, &�	
9gL,h��gE



� �L��L��$+;$+, &� ���� +$&,	,,�:� $+;$�,,�:��� ;�,	��������E
� �L��L��$+;$$+K� 	� ��� 9&�9��� 9gL,,gg 9+�:���E



VAROITUS  "�d���8�������d 8�� ������"d 8����D�E
���.&����	�,� �gKg�,g:�g ;�,	������� K� �hL�LKg :&� 	��,,LgE "�g,��:��,		,
&� ,��9��,	,,�:� $g�:�,,g��E



� �gg.	,,g:���g ,��:��,	���g :��+�,	,,+K	� ;g�,g$+;$$+K	� ,��:��,		, &�
9����,	,,g:gB K&� :+&,&K� ��:��,���E ���:��,		, &� :���.	,,�:�B K&�
�gg,h 	� �&$	,� :+&,&�E



� �gg.	,,g:���g ,��:��,	���g :��+�,	,,+K	� ;g�,g$+;$$+K	� ,��:��,		, &�
:���.	,,�:�B K&� :+&,&K� ��:��,���E
VAROITUS  8����8�� �������E 8&�:�, ���	+,,�� �gKg�.L�:���A
��E



� 0����,g 9��99� �	,9+K	� K� $+,9�	� 9����,�;	,B 	,,	� �	�,	,,g $gg�	
:+&,�;���E











53 / ?#7������ ���������� / ���������� ������ ����



� 8gg�g� ��	��+9�	�B $+,9��,&� ����,+9�	� ,�� +�9&��	� :�+��&� ��A
�	+,,�;� $+;$+� :�+��&�,+;��	� :&� K&�,�� �	�,		� :+&,�;��		�E



� !L.��+���99�;&&,,&��� �+&�&,+��	�g� :+&.&, &� ,��9��,	,,�:�
$g�:�,,g��E ���:��,		, &� :���.	,,�:�B K&� :+&,& &� L�� ? -- / $g�:gE
VAROITUS  �dDd!�"�8����E �+;$$+;���	K�B K&���� &� ;�,A
	�������� 9&�9	,,�:�� ��+;����&���B 	� ��� 9gL,,gg ���A,��9�&�	,����B ;	A
,L�	�9�&��.�� ,�� ;+�.	� ���&�		��$�,&��,	� �����:	,L��&+,,�;�	�
9�����B 9&�9� ����,g :&� &��� ���,,�:��9+,+9��� ,�� �	 :&�:�, �gKg�,ggE



� ���9��,� $+;$+� ;�,	�������� 9&�9	,,�:�	� &��	� 9	;������	� �	9&�,A
,+:++�B 	��	�9+�� ���,g 9gL,	,gg� �g�.	� ��+&,,�;�	� 9�����E
VAROITUS  8���������� ����� :&� ���	+,,�� :��9	�� :�;;��
,�� �++��� 	���	:����9&K�E �+;$$+B �	,9+, K� $&��,&:	�,,����g 	� �+&��	A
,� 	�9g $+�.��,	,� Kg�K	�,	�;g� &��	��� $���		� �����	��E



� 0�,9���	 $���	��;�� / �L.��+���99��	�,		� �Lh,,h K� $gg�,g Kg�K	�A
,	�;g�,g $���	 $&�� �:��;���� $gg�,h:	�,,���� ,�� ���,	 K� / ,�� ���&,,�A
;���� :��&:��,� K� ��,���,� $+;$+� +�&�,+�&�	,9+ ,�� A$+,9�E
VAROITUS  ����0����8����E ���		� 9&�9	,,�	��� ��&�B :&�
���	+,,�� :�9�:�� :�;;�� ,�� K&�,�� 9+&�	;���E 0+,�+ �	,� �gg9g��
&��	,,&;++.	� ��,,+	���E



� d�g ,��,+ +�&�,+�&:	�,,������ 	,+$gg�,gE
� d�g �++�,�� ��,g �	�9��h���� ,�� �++;;���&����E



VAROITUS  8���������� ������ �&:�, ���	+,,�� :�9�:�� �&+9A



9���,+;��	� ,�� �++��� 	���	:����9&K�E �+;$$+�B K&9� ���g�,gg :���A
������� ���	�,�B 	� ��� �g�	,,gg ,	�,����	 ,�� �+&�,&9	�9+9�		�E
�+�:�����,	� 9g��,,	�L;	�	,	�A;�	� &� :��,�,,�:� $��9������� K� 9��A
�������� ��9	K� K� ,+�:�����++�;gg�gL9��gE



� 8��;��,�K�� &� ���	,,�:� 9��9��,� ���	��,� ,+�:�����++�,�	A.&,,		,B
K&���� &� ��;&�,	,,+ &�K		, K� &�9	� 9g��,,	�LE
HUOMIO  ��,	������� 9&�9	,,�:�	� $+;$+�&��	� 9	;������	� �	A
9&�,,+:++� $+;$�,,�:��B �++�.	�,�:�� ,�� 9�	��g,L9�	��g $+;$�,,�A
:�� ���		� 9����� ,��9��,	,���E 0	;������	� �	9&�,,+:++� :&�
;++,+� $+;$�,+����B �++�.	��+���� ,�� 9�	��g,L9�	��g $+;$�,,�:��A
�� ���	���� 9	;�9����	� �g;$h,����,� K� 9&��	�,���,�&�,� K&�,+	�E 0	A
;������	� ,+&,,		� :��;��,�K��,� ��� ���g,�	,&K� ,�	,L� �	�,		�
L�,		��&$�:++.	�,� $+;$+� 9�����E
HUOMIO  �+&K	�	 $+;$$+� +�9&����,� :�+��&��,�E d�g ,+	 $+,9��A
,&� $+;$+� �:+���E 8��;��,�B 	,,g Kg�K	�,	�;g� 9&;$&�	�,�, &� �+&A
K�,,+ :g�,,gg9�	�� $+;$+� &��	� 9+&�;�,+�,�E



� �;+A K� $&��,&���,,�;�	� $�,g��� &��� K&+�,�:�� ���,,�;�g �	��;E �	,9+K�
j
������ 	� ��� ���,,gg $+,9�� K� ���.	� ,gL,LL 9	�,gg 9gL,	,,g:�g ���	�,�E
HUOMIO  !	�9��h�.	�B K&,9� 9gL,,g:g, ,g,g ���,	,,�B ,gL,LL &���
$	�	�,L�L, ,+�:�����		� ,Lh;	�	,	�;gg�B L;;g�,gg ���,,		, ��K�, K�
9gL,,gg ,��$		� ;+9��� �+&K����	K� / �+&K�$+9+�E



KÄYTTÖÖNOTTO



PAINEILMAN / HYDRAULIIKAN JA
VOITELUAINEEN VAATIMUKSET



VAROITUS  ���������� / !"�������00�������� �������A
��� ����� :&� K&�,�� �	�9��h:����9&����B $+;$+� :�+��&�,+;��		�
,�� &;���++�:����9&����E d�g L��,g ;&&,,&��� ;����9��:	��g &�	:��
�++���,� �����,,+� $���	��;�� / �L.��+���99��	�,		� $���	,,�E



�
��	�08
��8�2	 �38�3
� 2��"$���� B$ /����#�]#B+ �$$ ��!��� ���!�!$$� ����::$$!!�� B$ ��"���[[



���!�/��� ����� B$ !�:$���!�� :�����:[[�
� C[+�[ �#!$� ���[[���#���$ �#�/$$ �#!$��[["���$ �$):���$!$$� ��!���



�$�����$� [![ ��"���[[ ��!��� �:[[�
� Y�� �$)/��$$� ]#B+[� �[+�[ �#!$�/����#�#$��� �+/[#$$�����##$ 2
	 4� ]#B+##[ B$



�[["[ /����#�![[)[ +�"�:�� ���$:�� !��������$�
��'�
30��CC
��8�2	 �38�3
� �+")$�#���� !�����)�� /$$��/$� ��)!$$#�$ ���#��$� l#[ �[[��[ �+")$�#��::$�



!�����)�� ���[[� #�:$$�



KULJETUS JA VARASTOINTI
� O$)$������� :��/$��$ �$�:$��$� ��!���$ �� ����$ ���� �$:�����$ /$)$������



��� $B$:���
� l#[ �����$ ���B�:��$ ���[[�� B$ �#����#����#�##$ ����� $�������$�
� l#[ ��"��$ �$� /$���%���$ �$:����$� :[�����#� /$)�/$�������



ASENNUS
� ��!��� /$)�����$$� ����$$##$ ��%#$����:��#���� ��B���� �$::$�:����$ ��



�$))�B$� B��:$ :��������[[� �$#���� !$$� :��#�##[ ��!������
� ��!��� $������$$� :[+�]� !�:$������� ;���!� ����[[�� #$���$##�� $#���$##�



B���<
� �
��	�08
��8�2	 �38�3@ �[���[ ��!�����$ �� ����$$##$ $�������



�� [[���/$�!������ l[���/$�!����!�� �$� �������#!$B���� �� $�������$/$
������ ����� !��"����/$ �#!$ $�����$ �$���$$ �$� /$���:�$�



� �#!$!�����)�� !$$"����:$��$#������ �� #������[/[ !$$"����B�����
� �����#��:� #�����[[� ��!��� �#����#���� 3���!!���$ �$�$�:����$ �� ���:��



���/������[ �� #������[/[ )��/�#����:����� C$�::� #����:��� :�)�����[[��



�33�	03
OHJE  ��!���$ ����"�##$$� )���:�����$/$$ $�����$ :���[/[##[
#������$����##$�



�� C[[��[ !�����)�� �����[[��!�� �$������[[�]����� &�,��$���$����:��##��
>� ��!��� $#$�[[ B$ 6 �$� ������� ���[[���#�#��:� :$����$$� #������$�����$



���[#�[/[[� [!�[)����
�� C[[��[ !�����)�� �����[[��!�� �$������[[�]�����$ B$ $��$ ��!���



:[+"[�
�� 0������!�� $����$$� :��)�[[ ��!����$� :����� �� �� :�:��$$� ���"$��



KÄYTTÖ
Cl�^^���
�� C[[��[ !�����)�� �����[[��!�� �$������[[�]�����$� :����� !�����)� $#�



:$$ :[+"[�
>� ��!��� $����$$� :[+"[ ����$$���� :����� ��!�$��$/$ $��� �� �!�+�+�+�



B$ �#!$ �� ��������� �����#��:���$ B$ ������/������#���[�
�� ������/������#� ��#B��$$� B$ ��!�� �+�[+���[[� !$:�� C��)!���:��� B���



"���$ � :$�::� #�����:��"$� �$):�����$$� B$ :�)�����[[� �$)���� /$$�����$�
�� ������/������#� $/$�$$� ��!��� $����$$� ���!�$ B[##����
�� 2[["[ !�����)�� �����[["���[� :����� �$��� B$ /�)�$�� �/$� /$$"�����
� 0������$����[�#�] ��"��[[� #������$����##$ �[+����+�[� 2� ���[[ $����� :���



/�!���$ ![��[��[ B$ ���/�������[� 2� /��/$� $������$$ ���/�����"�� /$���%����
��!���$ B$ ![��[� :�#�!���$� C[+���[[� 
)�� #�:$���$ #������$�����$ B$
/$���$!$$� )$�:$��$ #������$�����$�



��2l��2
� 2������##$$�� ���[ :�:� ��!��B[)B����#![ ����"�##$$� :[+����[/[� #$���



���� :$���$ ����/$##$ #������$����##$� B�� #$��� $���$$� $����$$ ����
:[+�]��[�



� �
��	�08
��8�2	 �38�3@ �#!$� ���[[���#� ��!����� :��:�+�
���[[�� B�� ��!��� �� �����$ :[+�]��[ !���$!�$ �����B$�



HUOLTO
� ���#���]���[ ��"��[[� �$)::$$ �]+�[:�)B$$ B$ ��!��� ���##��$$� ���$#�



�$��:[���/[� :������$�������B�#!$� ���������$�
� $):���$ ��$� B$ �$����#!$� 6 �+")$�#��::$�����#��:�� :�#�!��� /$)$#�$ B$



/$��"$ �� �$)/���$���$�
� Cl�l O
�� 
��Y
 
��� O
�
�2�
� Y�
 O��'

� 


 ��Ol



	�� Y
 ��C	
 �
��	
�O��
� 
�����$$� /$#��������� :��#������ ���:�#]��]� ��#��� :�)B$�$ �+]:$#�$�



C[[��+ �$�:$##���� 
������#��������� ���#��� �$$"$:���� /$)$���$ B$
$��$:$��$#/�#�$� C��� ��/� ��











55 / ?# 7������ ���������� / ���������� ������ ����



GENERELL INFORMASJON



LUFT / HYDRAULIKK-DREVNE INDUSTRIELLE STEMPELPUMPER
LES DENNE BRUKSANVINSINGEN GRUNDIG FØR INSTALLASJON,



BETJENING OG SERVICE AV DETTE USTYRET



�&��9 ��&




OMFATTER: SIKKERHETSFORHOLDSREGLER OG BRUK



Det er arbeidsgiverens ansvar at brukeren får denne informasjonen.
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INFORMAÇÃO GERAL



BOMBAS DE PISTÃO INDUSTRIAL OPERADAS A AR / HIDRÁULICA
LEIA ESTE MANUAL CUIDADOSAMENTE ANTES DE INSTALAR,



COLOCAR EM FUNCIONAMENTO OU REPARAR ESTE EQUIPAMENTO.
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ABORDAGEM: PRECAUÇÕES DE SEGURANÇA E DE ENTRADA EM FUNCIONAMENTO



É da responsabilidade do empregador, entregar esta informação nas mãos do operador.
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� �	;$	��,+��� 	�	:�.�� .� �+$	��_-�	 $&.	; ��-	�.��� ���	� $&,	�-���;	�,	
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� ���,	��� � M&;M� ��;$� $��� 	:�,�� � �-+;+���w& .	 $] �� M&;M�E �&��&�;	
�	�	��.& �� $^���� ?4B .	,	�;���.&� ,�$&� .	 $] $&.	; �����;��A�	 N+��.& �
�+$	��_-�	 .� M&;M� �,���	 &� ��;�,	� .� ,	;$	��,+�� ;^H�;�E
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�3@4°  
E
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ADVERTÊNCIA  ����� ���*����E �&.	 -�+��� 	H$�&�w& 	 &-���&A
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,��K	,]��� 	�Q,��-� �& ,	���E ��� +; ,	�,	 -&; +; ��;_;	,�& � $��,�� .	 -�.�
-&;$&�	�,	  �$&� 	H	;$�&B ;���+	����B M&;M��B M����.	����B �	-�$�	�,	�B
$��,&�� $+�:	��I�.&��B 	,-
 �& ,	��� $��� -&����;�� � -&�,��+�.�.	E � ��;_;	A
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M+��w& 	�-&��� ��:�	;	�,	
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M&;M�� .	 M����� $&.	 -���� +;� �,;&��	�� 	H$�&��:� �& ��,	��&� .&
�	�	�:�,]��&E



� �� �	�	�:�,]��&� ,>; .	 �	� :	.�.&� 	 Q �	-	��^��& ��,�&.+I��B $&� ;	�& .	
M&;M�B +; ;	�& ���&�& ��	�,	 �& �	�	�:�,]��& $��� $�		�-�	� & 	�$��& :�I�&E



� � M&;M� .	 M����� ,	; .	 �	� �	,���.� .& �	�	�:�,]��& N+��.& �w& 	�,�:	� � �	�
+,���I�.�E



� �� M&;M�� .	 M����� ,>; .	 	�,�� �	;$�	 �+M;	���.�� �& ;	�& N+	 	�,  ̂ � �	�
M&;M	�.&E
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	H$�&��:&� $��� � �,;&��	��E �� :	.��,	� �+$	��&�	� ,>; .	 �	�
���$	--�&��.&�  .�����;	�,	E



� (&;M�� .	 >;M&�& -&; :	.��,	� �K+�,^:	�� O &� :	.��,	� ,>; .	 �	� M	;
�$	�,�.&� -��& �	 &M�	�:	 ���+;� �+��E �� :	.��,	� ,>; .	 �	� �+M�,�,+_.&�
-��& & �	+ �K+�,	 �w& �	�&�:� � �+��E



� (&;M�� .	 >;M&�& -&; :	.��,	� �w& �K+�,^:	�� O &� :	.��,	� ,>; .	 �	�
�+M�,�,+_.&� -��& �	 &M�	�:	 ���+;� �+��E
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	H$�&�w&E



� 8&�,	 � �$	�,�� ,&.&� &� .��$&��,�:&� .	 ��H��w& 	 �����v	� .	 ,+M&� $��� 	:�,��
�+��� .	 �_N+�.&E



� ���,& &� .��&� -�+��.&� �� M&;M� $&� +;� ;&�,��	; ��-&��	-,� 	 $	��
,	��w& 	H	�-�.� ��� ,+M��	�� -&;& &� .��&� 	H,	��&� $&.	; �	�+�,�� 	; �+A
��� .	 �_N+�.&�E
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� �� �+��� .� ����+�� .& ���,�& .& ;&,&� ��.�^+��-& .	:	; �	� ���$	--�&��.��
.�����;	�,	E �� :	.��,	� ,>; .	 �	� �+M�,�,+_.&� �	 � �+�� .	 �_N+�.&
+�,��$����� &� ? -;@ / .��E



ADVERTÊNCIA  ����7� �� �F����=�E �&.	�&� N+	 -&�,	���;
$	��� .	 ��+;_��& y`;�.��z �w& $&.	; �	� +��.&� -&; ,��-�&�&	,��& ��� A -�&A
�	,& .	 ;	,��	�& &+ &+,�&� .��+	�,	� .	 ��.�&-��M&�& ���&�	��.&B $&�N+	 $&A
.	; $�&.+I�� �	��w& 	 	H$�&.��E



� 8	����N+	 � -&;$�,�M���.�.	 .�� $��,	� / ;�,	����� +;�.	-�.&� .� M&;M� ��,	�
.	 +��� �&�:	�,	� .	�,	 ,�$&E



ADVERTÊNCIA  �����=� ����7���E �&.	 -�+��� �	�v	� ���:	� 	
.��&� ;�,	�����E �w& 	H	-+,	 ,��M���&� .	 ;��+,	��w& &+ ��;$	I� .� M&;M�B
.�� ;���+	���� &+ .� :^�:+�� .��,��M+�.&�� 	�N+��,& & ���,	;� 	�,�:	� �&M
$�	��w&E



� �	�-&�	-,	  � ����� .	 �&��	-�;	�,& .	 �� / ��.�^+��-& 	 ���:�	 � $�	��w& .& ���A
,	;� �M���.& � :^�:+�� &+ & .��$&��,�:& .	 .	�-���� 	 / &+ ���&+H��.& 	 �	,�A
���.& -+�.�.&�� 	 �	�,�;	�,	 � ;���+	��� &+ � ,+M+���w& .	 ��_.� .� M&;M�E
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,�	 / �	K� ��K	,�.& �& -&�$& $&.	 -�+��� �	�v	� ���:	� &+ ;&�,	E ���& �	 :	����A
N+	 +;� ��K	�w& �& -&�$&B -&�,�,	 & ;Q.�-& �;	.��,�;	�,	E



� �w& �����	 �& 	H,�	;& .���,	��& .& .��$&��,�:& .	 .��,��M+��w&E
� �w& �$&�,	 & .��$&��,�:& .��,��M+�.&� �� .��	�w& .	 ����+Q; &+ � N+��N+	�
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���:	� 	 .��&� ;�,	�����E �w& .	:&�:�B R �^M��-� &+ �	�,�& .	 �����,>�-��B N+A
��N+	� M&;M� N+	 -&�,	��� �+M�,X�-��� $	���&���E �� $�^,�-�� .	 �	�+�����
,>; N+	 �	� -+;$��.�� -&��&�;	 �� �	�� �&-��� 	 ��-�&���� 	 &� $�	-	�,&� .&
-].��& .	 �	�+�����E



� �	�� �& �	+ �&��	-	.&� -]$��� -&; &� 	�	;	�,&� .	 �	�+����� �&M�	 ,&.&�
&� ;�,	�����B $��� N+	 ���M� -&;& ;��	K^A�&� -&��	,�;	�,	E



PRECAUÇÕES  8	����N+	 � -&;$�,�M���.�.	 N+�;�-� .�� $	��� +;	A
.	-�.�� .� M&;M� 	 � �+M�,X�-�� N+	 �	 	�,  ̂ M&;M	��.&B ��:��.& &+ �	-��-+A
���.&E � -&;$�,�M���.�.	 N+_;�-� $&.	 ��,	��� -&; ,	;$	��,+�� �
-&�-	�,���w&  .&� $�&.+,&� N+_;�-&� .	�,�& .�� �+M�,X�-��� N+	 �	 M&;MA
	��;B ��:�; &+ �	-��-+��;E ���� � -&;$�,�M���.�.	 .& ��+_.& 	�$	-_��-&B -&�A
�+�,	 & ��M��-��,	 .� �+M�,X�-�� N+_;�-�E



PRECAUÇÕES  ��&,	K� � M&;M� -&�,�� .��&� 	H,	��&� 	 �w& +,���I	
� M&;M� -&;& �+$&�,	 	�,�+,+��� .& ���,	;� .	 ,+M��	��E �	�,���N+	A�	 .	
N+	 &� -&;$&�	�,	� .& ���,	;� $&��+	; & �+$&�,	 -&��	,& $��� 	:�,�� &� 	�A
�&��&� �&M�	 �� $	��� .� M&;M�E



� �� �����v	� .	 �+-�w& 	 .	�-���� .	:	; �	� �����v	� ��	H_:	�� �,��� -&;&
;���+	����
B  �w& ,+M&� �_��.&�B 	 .	:	; �	� -&;$�,_:	�� -&; �+M�,X�-�� N+	
�	 M&;M	��E



PRECAUÇÕES  �	�,���N+	A�	 .	 N+	 ,&.&� &� &$	��.&�	� .	�,	
	N+�$�;	�,&  �&��; ,�	���.&� $��� $�^,�-�� .	 ,��M���& �	�+�&B N+	 -&;$�	A
	�.	; �� �+�� ��;�,��v	�B 	 N+	 +��; ]-+�&� / 	N+�$�;	�,& .	 �	�+�����
N+��.& �	-	��^��&E



COLOCAÇÃO EM FUNCIONAMENTO
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(fr) Les normes suivantes ont été utilisées pour vérifier la conformité avec les Directives:
(es) Las siguientes Normas se usaron para verificar el cumplimiento de las Directrices:
(de) Folgende Normen wurden angewandt, um Erfüllung der Vorschriften zu bestätigen:
(it) Per verificare la conformità del prodotto alle direttive sono stati usati i seguenti standard:
(nl) De volgende normen zijn gebruikt om naleving van de richtlijnen te bevestigen:
(da) Følgende standarder blev benyttet til at efterkontrollere overenstemmelse med direktiverne:
(sv) Följande normer har använts för bekräfta överensstämmelse med föreskrifterna:
(fi) Seuraavia standardeja on kätetty varmistamaan:
(no) Følgende standard ble benyttet til å fastlå samsvar med direktivene:
(pt) As seguintes Normas foram usadas para se verificar o cumprimento das Directivas:



DECLARATION OF CONFORMITY



MODEL:



This product complies with the following European Community Directives:



The following Standards were used to verify compliance with the Directives:



Approved by: Date: 5A53A4?



TYPE / SERIES: AIR / HYDRAULIC OPERATED INDUSTRIAL PISTON PUMPS



EN 292, EN 13463-1



(fr) TYPE / SERIE: POMPES À PISTON INDUSTRIELLES À COMMANDE PNEUMATIQUE OU HYDRAULIQUE
(es) TIPO / SERIE: BOMBAS DE PISTÓN INDUSTRIALES NEUMÁTICAS HIDRÁULICAS O NEUMÁTICAS
(de) TYP / SERIE: MIT LUFT BETRIEBENE / HYDRAULISCHE KOLBENPUMPEN FÜR DEN INDUSTRIELLEN EINSATZ
(it) TIPO / SERIE: POMPA INDUSTRIALE A STANTUFFO AZIONAMENTO AD ARIA O IDRAULICO
(nl) TYPE / SERIE: INDUSTRIËLE PNEUMATISCHE OF HYDRAULISCH BEDIENDE ZUIGERPOMPEN
(da) TYPE / SERIER: LUFTDREVNE ELLER HYDRAULISK DREVNE INDUSTRIELLE STEMPELPUMPER
(sv) TYP / SERIE: LUFT / HYDRAULISKA INDUSTRIELLA KOLVPUMPAR
(fi) TYYPPI / SARJA: PAINEILMA- / HYDRAULIIKKATOIMISET TEOLLISUUSMÄNTÄPUMPUT
(no) TYPE / SERIE: LUFT / HYDRAULIKK-DREVNE INDUSTRIELLE STEMPELPUMPER
(pt) TYPO / SERIES BOMBAS DE PISTÃO INDUSTRIAL OPERADAS A AR / HIDRÁULICA



MANUFACTURED BY:
(fr) FABRIQUE PAR: (da) FREMSTILLET AF:
(es) FABRICADA POR: (sv) TILLVERKAT AV:
(de) HERGESTELLT VON: (fi) VALMISTAJA:
(it) FABBRICATO DA: (no) PRODUSERT AV:
(nl) VERVAARDIGD DOOR: (pt) MANUFACTURADO POR:



(fr) MODELE: (da) MODEL:
(es) MODELO: (sv) MODELL:
(de) MODELL: (fi) MALI:
(it) MODELLO: (no) MODELL:
(nl) MODEL: (pt) MODELO:



(fr) Ce produit est conforme aux directives de la Communauté européenne suivantes:
(es) Este producto cumple con las siguientes Directrices de la Comunidad Europea:
(de) Dieses Produkt erfüllt die folgenden Vorschriften der Europäischen Gemeinschaft:
(it) Questo prodotto è conforme alle seguenti direttive CEE:
(nl) Dit produkt voldoet aan de volgende EG-richtlijnen:
(da) Dette produkt imødekommer følgende EU direktiver:
(sv) Denna produkt överensstämmer med EU:s nedanstående föreskrifter:
(fi) Tämä tuote täyttää seuraavat EU - direktiivit:
(no) Dette produktet er i samsvar med følgende direktiver fra Det europeiske felleskap:
(pt) Este produto està conforme as Directivas da Comunidade Econòmica Europeia:



SERIAL NO. RANGE: (2005 - 2006)    ( )A0XX5XXX   �   ( )L0XX6XXX
(fr) NP SERIE: (da) SERIE NR. RÆKKE:
(es) GAMA DE No. DE SERIE: (sv) SERIE-NR-OMRÅDE:
(de) SERIEN-NR.-BEREICH: (fi) SARJA N:O:
(it) NUMERI DI SERIE: (no) SERIENUMMERREKKE:
(nl) SERIENUMMERS: (pt) NO DE SERIE DA GAMA:



(fr) Approuvé par: (da) Godkendt af:
(es) Aprobado por: (sv) Godkänt av:
(de) Genehmigt von: (fi) Hyväksytty:
(it) Approvato da: (no) Godkjent av:
(nl) Goedgekeurd door: (pt) Aprovado por:



(fr) Date: (da) Dato:
(es) Fecha: (sv) Datum:
(de) Datum: (fi) Päivämäärä
(it) Data: (no) Dato:
(nl) Datum: (pt) Data:



(fr) DECLARATION DE CONFORMITE (da) KONFORMITETS DEKLARATION
(es) DECLARACION DE CONFORMIDAD (sv) FÖRSÄKRAN OM ÖVERENSSTÄMMELSE
(de) ERKLÄRUNG BEZÜGLICH EINHALTUNG DER VORSCHRIFTEN (fi) VAATIMUSTENMUKAISUUSTODISTUS
(it) DICHIARAZIONE DI CONFORMITÀ (no) SAMSVARSERKLÆRING
(nl) CONFORMITEITSVERKLARING (pt) DECLARAÇÃO DE CONFORMIDADE
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98/37/EC, 94/9/EC ( �� 2GD X)



(Engineering Product Manager)
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(fr) Les normes suivantes ont été utilisées pour vérifier la conformité avec les Directives:
(es) Las siguientes Normas se usaron para verificar el cumplimiento de las Directrices:
(de) Folgende Normen wurden angewandt, um Erfüllung der Vorschriften zu bestätigen:
(it) Per verificare la conformità del prodotto alle direttive sono stati usati i seguenti standard:
(nl) De volgende normen zijn gebruikt om naleving van de richtlijnen te bevestigen:
(da) Følgende standarder blev benyttet til at efterkontrollere overenstemmelse med direktiverne:
(sv) Följande normer har använts för bekräfta överensstämmelse med föreskrifterna:
(fi) Seuraavia standardeja on kätetty varmistamaan:
(no) Følgende standard ble benyttet til å fastlå samsvar med direktivene:
(pt) As seguintes Normas foram usadas para se verificar o cumprimento das Directivas:



DECLARATION OF CONFORMITY



MODEL:



This product complies with the following European Community Directives:



The following Standards were used to verify compliance with the Directives:



Approved by: Date: 5A53A4?



TYPE / SERIES: AIR / HYDRAULIC OPERATED INDUSTRIAL PISTON PUMPS
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(fr) TYPE / SERIE: POMPES À PISTON INDUSTRIELLES À COMMANDE PNEUMATIQUE OU HYDRAULIQUE
(es) TIPO / SERIE: BOMBAS DE PISTÓN INDUSTRIALES NEUMÁTICAS HIDRÁULICAS O NEUMÁTICAS
(de) TYP / SERIE: MIT LUFT BETRIEBENE / HYDRAULISCHE KOLBENPUMPEN FÜR DEN INDUSTRIELLEN EINSATZ
(it) TIPO / SERIE: POMPA INDUSTRIALE A STANTUFFO AZIONAMENTO AD ARIA O IDRAULICO
(nl) TYPE / SERIE: INDUSTRIËLE PNEUMATISCHE OF HYDRAULISCH BEDIENDE ZUIGERPOMPEN
(da) TYPE / SERIER: LUFTDREVNE ELLER HYDRAULISK DREVNE INDUSTRIELLE STEMPELPUMPER
(sv) TYP / SERIE: LUFT / HYDRAULISKA INDUSTRIELLA KOLVPUMPAR
(fi) TYYPPI / SARJA: PAINEILMA- / HYDRAULIIKKATOIMISET TEOLLISUUSMÄNTÄPUMPUT
(no) TYPE / SERIE: LUFT / HYDRAULIKK-DREVNE INDUSTRIELLE STEMPELPUMPER
(pt) TYPO / SERIES BOMBAS DE PISTÃO INDUSTRIAL OPERADAS A AR / HIDRÁULICA



MANUFACTURED BY:
(fr) FABRIQUE PAR: (da) FREMSTILLET AF:
(es) FABRICADA POR: (sv) TILLVERKAT AV:
(de) HERGESTELLT VON: (fi) VALMISTAJA:
(it) FABBRICATO DA: (no) PRODUSERT AV:
(nl) VERVAARDIGD DOOR: (pt) MANUFACTURADO POR:



(fr) MODELE: (da) MODEL:
(es) MODELO: (sv) MODELL:
(de) MODELL: (fi) MALI:
(it) MODELLO: (no) MODELL:
(nl) MODEL: (pt) MODELO:



(fr) Ce produit est conforme aux directives de la Communauté européenne suivantes:
(es) Este producto cumple con las siguientes Directrices de la Comunidad Europea:
(de) Dieses Produkt erfüllt die folgenden Vorschriften der Europäischen Gemeinschaft:
(it) Questo prodotto è conforme alle seguenti direttive CEE:
(nl) Dit produkt voldoet aan de volgende EG-richtlijnen:
(da) Dette produkt imødekommer følgende EU direktiver:
(sv) Denna produkt överensstämmer med EU:s nedanstående föreskrifter:
(fi) Tämä tuote täyttää seuraavat EU - direktiivit:
(no) Dette produktet er i samsvar med følgende direktiver fra Det europeiske felleskap:
(pt) Este produto està conforme as Directivas da Comunidade Econòmica Europeia:



SERIAL NO. RANGE: (2005 - 2006)    ( )A0XX5XXX   �   ( )L0XX6XXX
(fr) NP SERIE: (da) SERIE NR. RÆKKE:
(es) GAMA DE No. DE SERIE: (sv) SERIE-NR-OMRÅDE:
(de) SERIEN-NR.-BEREICH: (fi) SARJA N:O:
(it) NUMERI DI SERIE: (no) SERIENUMMERREKKE:
(nl) SERIENUMMERS: (pt) NO DE SERIE DA GAMA:



(fr) Approuvé par: (da) Godkendt af:
(es) Aprobado por: (sv) Godkänt av:
(de) Genehmigt von: (fi) Hyväksytty:
(it) Approvato da: (no) Godkjent av:
(nl) Goedgekeurd door: (pt) Aprovado por:



(fr) Date: (da) Dato:
(es) Fecha: (sv) Datum:
(de) Datum: (fi) Päivämäärä
(it) Data: (no) Dato:
(nl) Datum: (pt) Data:



(fr) DECLARATION DE CONFORMITE (da) KONFORMITETS DEKLARATION
(es) DECLARACION DE CONFORMIDAD (sv) FÖRSÄKRAN OM ÖVERENSSTÄMMELSE
(de) ERKLÄRUNG BEZÜGLICH EINHALTUNG DER VORSCHRIFTEN (fi) VAATIMUSTENMUKAISUUSTODISTUS
(it) DICHIARAZIONE DI CONFORMITÀ (no) SAMSVARSERKLÆRING
(nl) CONFORMITEITSVERKLARING (pt) DECLARAÇÃO DE CONFORMIDADE
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(Engineering Product Manager)
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INFORMAZIONI DI CARATTERE GENERALE
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• Europe, Africa & Middle East
Ingersoll-Rand
Zone du Chêne Sorcier
BP 62
Les Clayes Sous Bois
Cedex, France
Telephone: (33) 01 30 07 69 50
Fax: (33) 01 30 07 69 69



• Canada
Production Equipment Group
Ingersoll-Rand Canada Inc.
51 Worchester Road
Rexdale, Ontario M9W 4K2
Telephone: 1 (416) 213-4500
Fax: 1 (416) 213-4510



• Latin America
Ingersoll-Rand PEG
Aro Division
730 N.W. 107 Avenue, Suite 300
Miami, FL 33172-3107
Telephone: (305) 222-0812 / 559-0500
Fax: (305) 222-0864 / 559-7505
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GENERAL INFORMATION



AIR OPERATED LIFTS AND RAMS
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COVERING: SAFETY PRECAUTIONS & PLACING INTO SERVICE



��



READ THIS MANUAL CAREFULLY BEFORE INSTALLING,
OPERATING OR SERVICING THIS EQUIPMENT.



It is the responsibility of the employer to place this information into the hands of the operator.



PLACING INTO SERVICE



WARNING



CAUTION



NOTICE
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AIR AND LUBE REQUIREMENTS
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TRANSPORT AND STORAGE
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INSTALLATION
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OPERATION
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SERVICE
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INFORMATION GENERALE
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CONCERNANT LES MESURES DE SECURITE ET LA MISE EN SERVICE



LIRE ATTENTIVEMENT CE MANUEL AVANT D’INSTALLER,
 D’UTILISER OU DE REPARER CET APPAREIL.



L’employeur est chargé de mettre ces informations à la disposition de l’opérateur.
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MISE EN SERVICE



AVIS = ���#�0�&�#� �0!#�&��&	 �	��&�/	 K
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ATTENTION
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EXIGENCES EN MATIERE D’AIR
ET DE GRAISSAGE
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TRANSPORT ET STOCKAGE
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INSTALLATION
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FONCTIONNEMENT
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MISE EN GARDE  �����G����� �� ���9�����D �	 !��;
&	�% �%�/	%� !	%& (	�'	�(�	 ��!�(	0	�& 	& #''���#��	� (	�
C�	��%�	�D ���	 �&&	�&�#� �%F 0���� �#�� (	 �������	0	�& (%
'#�&���	�D



�� 2E.���(#�� �� �%)�% �D��� $���(�$�� �% ��((!�� �� ���++�� �D��+�&.��
�� �� $!&$� �� �% ��+$!+���' �D�+$�����!� +D�.��++�� ���+ �� �E(�$����
�� &��E���%� 5�������+ &!�G��+ ��+$!+��� �D%� (��$�� �� (!&&���
�� &%�� �D%� ��1��� �D�.��++�&���� ���(�� (� ��1��� �� $!+���!�
92�;�: 5�
-7�7



�� 4!�+3%� �� $��3%� �� $��++�!� (!&&��(� F ��'!%��� �� &��E���% $��
�� .!%(#!� �DE1���� ��$��(�� (� ��������



<� ����(#�� �D����1E� �D��� �% �E*%����%� �D���� �E*��� �� .!%�!� �% �E*%�
����%� �D��� =%+3%DF (� 3%� �� $!&$� (!&&��(� +!� ()(���



�!%� (#��*�� �� �E(�$����?
�� 
��I��� �� $!&$� F �D���� �% .!%�!� �% �E*%����%� �D����
8� 2E.���(#�� �� �%)�% �D��� $���(�$�� �% �E*%����%� �D��� �� �� $!&$� ��



�� .���(#�� +%� �� ��+$!+���' �D�+$�����!� 6 ��'!%��&����
�� �%1��� �� (��$�� �� (!&&���� �D��� �� �� $��3%� �� $��++�!� $!%�



�0��(�� %�� $��++�!� +!%+ �� $��3%��
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SERVICE
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INFORMACION GENERAL��!�"#� �	�




CUBRE: PRECAUCIONES DE SEGURIDAD Y PUESTA EN SERVICIO



ELEVADORES Y PISONES NEUMATICOS
LEA CUIDADOSAMENTE ESTE MANUAL ANTES DE INSTALAR 



ESTE EQUIPO, OPERARLO O REALIZARLE SERVICIO.
El empleador es responsable de poner esta información en manos del operador.



�$



PUESTA EN SERVICIO
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AVISO



REQUISITOS DE AIRE Y LUBRICACION
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TRANSPORTE Y ALMACENAMIENTO
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INSTALACION
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ALLGEMEINE INFORMATIONEN �	%&�'� �(	




UMFASSEN: SICHERHEITSMASSNAHMEN UND INBETRIEBNAHME



DRUCKLUFTBETRIEBENE LIFTE UND RAMMEN
DIESES HANDBUCH SORGFÄLTIG LESEN, BEVOR DIESE PUMPE
INSTALLIERT, IN BETRIEB GENOMMEN ODER GEWARTET WIRD.



Es ist die Verantwortung des Betreibers, diese Informationen dem Bedienungspersonal zukommen zu lassen.
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COPERTINA: PRECAUZIONI DI SICUREZZA E MESSA IN OPERA



MONTACARICHI E MAZZE BATTENTI PNEUMATICI
PRIMA DI INSTALLARE, METTERE IN FUNZIONE O RIPARARE QUESTA



APPARECCHIATURA, LEGGERE ATTENTAMENTE IL PRESENTE MANUALE.
La distribuzione di queste informazioni agli operatori è responsabilità del datore di lavoro.
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MANUTENZIONE
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ALGEMENE INFORMATIE



PNEUMATISCHE LIFTEN EN RAMS
LEES DEZE HANDLEIDING EERST ZORGVULDIG DOOR VOORDAT U



DEZE APPARATUUR INSTALLEERT, BEDIENT OF ONDERHOUDT.



BETREFFENDE: VEILIGHEIDSVOORSCHRIFTEN EN IN BEDRIJF STELLEN



De werkgever is er verantwoordelijk voor dat deze informatie in handen van de gebruiker terecht komt.



�	(	����(� ���
 �+



IN BEDRIJF STELLEN



WAARSCHUWING



OPGELET



OPMERKING



= ����'#�� #� #�/	����	 ���(	����	�
(�	 	���&�� #� (#(	��@, �	&�	�B #� ���>�	���@,	 0�&	��\�	
�'��(	 &#& �	/#�� ,%��	� �	CC	�D



= ����'#�� #� #�/	����	 ���(	����	� (�	 ��'�&
��'��0	��@, �	&�	� #� ��'�&	 0�&	��\�	 #� !�#(%,&�'��(	 &#&
�	/#�� ,%��	� �	CC	�D



= G	������@,	 ���#�0�&�	 C	&�	��	�(	
���&����&�	B C	(�	���� #� #�(	��#%(D



LUCHT- EN SMEERVEREISTEN



WAARSCHUWING  <��� :�7� ��9:����ID I�� ��'��;
0	��@, �	&�	�B �'��(	 ��� !#0! #� 0�&	��\�	 �'��(	 /	�##�>�;
,	�D ���& (	 �����&�%'�&(�%, ��	& %�&,#0	� C#/	� (	
0�F�0%0(�%, (�	 #! �	& !���&@	 #! (	 �%'�&0#&#� �&��& ����	;
�	/	�D



� A�'������� �� 1�� !��� 1!!�C���� �%(#� C!�*� 1!!� ��� �''�(�]�����
"��>��* 1�� �� $!&$ �� ��� ���*��� ��1��+�%%� 1�� "��>���� !��
�������� �� &�(#���+&���



� A�.�%�> ��� �%(#���*����� !$ �� �%(#��!�1!�� !& �� $!&$()(�%++�
���#��� �� ��*����� �����!!� C�� �� $!&$ ���*�� &��*����



� L!!�C�� �� 1����1����� 1�� ��� ����������*������ -
	 /�; !���
1�� *!��� >"������� �� +��� �� 1����1����� !$ &�0�&��� EE� ��%$$��
$�� &��%%� ���



TRANSPORT EN OPSLAG



� �$ ��� ��!*� $��> !$+����Q #��� #�� $�!�%>� ��=���+ �� !$+��* ����
%�� �� �!!+�



� ;��+ 1!!�C�(#��* &�� �� �!!+? ���� .�+(#���*�� !' ����� 1������



INSTALLATIE



WAARSCHUWING  8����I�� �� G��������� 8�� ��
��� ���8�7 ��� ��� G������� 8����D �	� #�/#�(#	�(	
/	���,	�(	 ���& ,�� #�/	���� >�@�D 7	C�%�, (	 ���& ��	& /##� ���	
0#�	��@,	 0��&�	�	�	� �	&�#��	� >�@� #0 (	 ���& �#	( &	 ���&��;
�	�	� 	� (	 C����!���& �&	/�� /	���,	�( �� ��� (	 /�#	�D



� �$ ��� >�� *�&!������� ��'��� #!�1�� %�������� ���� ��� �� 1�!��
.�1�+��*� �� "!�����
WAARSCHUWING  8���I�� ���I���9����D 9#�&�#�	;
	� #� (	 �%�0&	 C#/	� (	 ���& /��@ �� /�� ,�C	��#&	�B 	�	,&���'�	
�!!���&	� 	� 	�	,&���'�	 ,�C	��D



BEDIENING



	��+�� ��.����='��&��
WAARSCHUWING  ������ :�����D ���&��( �#%(	�
��(�	� (	 ���& >�'� #0�##� #� #0���� C	?		�&D



�� L��.��� �� $��+�%(#�1!����* 5��� $�+��� 6 �� .�� &�0�7 &�� �� $���
+�%(#��������



8� -(#�>�� �� .�������* �� �� 9��: +���� �� �� ��'� C�� �!� �� &�0�&%&
#!!*�� *����



�� ����� �� ��'� *�+�!$� �+� (������� ��� !$�� 1�� !���� �� 1!�*$���� ��
C�� #�� 1�+� &�� �� ���+��*���



�� L��"�=��� �� !���%(#���*++�!$ 1�� �� 1!�*$�����
WAARSCHUWING  �I��� 7�8���D 8#��!���& ,�� ��	�
(��	� 	� ,?	&�%�	� /	�##�>�,	�D :#%( (	 ���(	� /��@ C�@ �	&
#! (	 !���&� C�	��	� /�� �	& /�&D



�� ���>!$$�� �� $��+�%(#�1!����* �� "�(#� �!� �� �� 1!�*$���� �� ��
$!&$ �� #�� 1�� C�>>��� 5-!&&�*� ��'� 6 ��& &!����� C�=� 1!!�C���
1�� ��� .�������*+1������ &�� ��� #����� 1!!� ����"����+� $!+��
���� �����+ �� #����� �� �� 9�		�: +�����7



�� 
�+ �� 1!�*$���� &�������� %�� �� !���%(#���* ��%>� ����� �� !���%(#��
��* *�+�!��� �� "!�����



<� L��.���� �� $��+�%(#�������* &�� �� ��%>��*%���!�� 2���� ��� ��
>�!$ �!� �� $!&$ .�*��� �� �!$���



��� 1��"�++���� 1�� #�� 1��?
�� 2���� ��� �� >�!$ 1�� �� ��%>��*����� !& �� $!&$ �� +�!$$���
8� ���>!$$�� �� $��+�%(#�1!����* 1�� �� $!&$ �� 1��.��� ��C� &��
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�� !���� �� 1!�*$�����
WAARSCHUWING  �� ���I �� :�� 8�� ���� �8��;
�9:��N���D T!�* ��� �� ��%>.�$��>��*�� 1�� #�� 1�� .�>��� C�=�
�� ��*��� .�= $��+�%(#��!�1!�� !���� �� 1!�*$����� �� ��%> �' .�����
�� 1����*#���+��&�����7�
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ONDERHOUD



� �!%� .�= #!� ���* �� $!&$ *�.�%�>� "!��� �� ���� �� $!&$ �� .�= #��
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GENEREL INFORMATION



LUFTDREVNE LIFTER OG STEMPLER
LÆS DENNE MANUAL GRUNDIGT FØR INSTALLERING,



 DRIFT ELLER SERVICERING AF DETTE UDSTYR.



����, �(�




OM: SIKKERHEDSANVISNINGER OG DRIFT



Det er arbejdsgiverens ansvar at gøre operatøren opmærksom på denne vejledning.



�-.



DRIFT



ADVARSEL



ANVISNING



MEDDELELSE



= ����,#�A�(&	 #� %��,�	 0	&#(	�B (	� ,��
�	�%�&	�	 � ��/#���� !	��#���� �,�(	B (](
	��	� C	&A(	��� ](	�^��	��	 �� 	@	�(#0D



= ����,#�A�(&	 #� %��,�	 0	&#(	�B (	� ,��
�	�%�&	�	 � 0��(�	 !	��#���� �,�(	B 
!�#(%,&; 	��	� 	@	�(#0�C	�,�(��	��	D
= 8��&�� ���#�0�&�#� #0 ���&����&�#�B (���&
	��	� /	(���	�#�(	��	D



LUFT - OG OLIE KRAV



ADVARSEL  �� ����� �����HID �	&&	 ,�� �#�_����	
!	��#���� &���,�(	,#0�&B �,�(	� !_ !%0!	 	��	� ��(	� 	@	�;
(#0D �/	��,��( (	��#� �,,	 (	& 0�,��0��	 ��(������%�&&�A,B
�#0 (	& 	� ����/	& !_ !%0!	0#(	�!��(	�D



� �������� ��� !���� ��� "��� ���!" �#� $%&$ �! !$����� &!�� �''�(�����)
��� )���� � �!�*�� ��'� �! !$������* $���+ ��� &�(#���+&+�



� ,+� �� ��� ��*%���!� !� �#� ��� +%$$�) �! (!���!� �#� $%&$ ()(�� �����
#�+ "��� #��$ �! $�!�!�* �#� ��'� !' �#� $%&$�



� -%$$�) �#� ��� �%.��(��!� "��# � *!!� *���� !' -
	 /� "�� �!��������
*��� !�� ��� +�� �#� �%.��(��!� �! � ���� �!� �! �0(��� !�� ��!$ $��
&��%���



TRANSPORT OG OPBEVARING



� �$.�1�� $^ �� �_�� +���� '=��� �>>� �$$������ '�� �&.����*�� %����
!$.�1����*�



� �!�+�*��*  ̀ � ��. ����� .�+>���* �>>� >�++���



INSTALLATION



ADVARSEL  ���7`� ������������� ������ ��� ��
9�����7��8D �� ���&B (	� 	� �#�,	�& ���&�@#�&B ,�� /^�	 ������D
#��]� �,,	 !_ �& ��/	�(	 ���&	�B ��(&�� (	� 	� &��	& ���	 &^�,	;
���	 �#��#�(��	��	� �#� �& ��,�	B �& ���&	� 	� C�	/	& ,#��	,& 0#�;
&	�	& #� (	�� �%�(�0	�& ��,,	�& ���&�@#�&D



� 4�'��� &!������ $^ ��a>1!*� .�#_1�� �>>� �� 1a�� '�+�*=!�� ��� *%�1���
ADVARSEL  ��GH7 ���I����I ��`�D I#�&�#��L� �&
#0�_(	& #/	�#/	� ���&	� 	� ��� �#� 	�	,&���,	 ��,�&%�	�B ��#�(;
����	� #� �	(����	�D



DRIFT
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ADVARSEL  ��a �a ������D �&_ !_ ���&��(B �_� ���&	�
�^/	� #� �^�,	�D



�� ��+�%� �%'�'!�+)���*�� 5��� $�+��� 6 �� .�� &�07 ��� �%'����*��*�� $^
��'��� 6 +��&$����



8� -a� >!���!�+���*�� ��� $!+���!��� 9,�: 5!$7 !* ��'��� +��*�� !$ !*
+����+��� �^� ��� �^� ��� &�>+�&�� #_=���



�� -  ̂ +���� ��'��� �� +�!$$��� +^ $��(E� �� ^.�� .�#!���� &�� +�!' &���
%���� '_�*�$����� !* '�+�*_� &�� #!������
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ADVARSEL  ��� �� �� I���� � I�����D ]��	�	� ,��
,#00	 �%�&��& �	( #� (	�/	( �#�_����	 &���,�(	,#0�&D :#�(
�^�(	��	 ���B 0	�� C	�#�(	�	� !��'	�	� ���&��&D
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�+>�� '!�.�������+ #!1���%'������ !* ��� $%&$�� !* ��'�+�&���*
���+a�>�+ � .�#!������ &�� +�!'� 5�!*�� ��'� 6 +��&$��&!������ #��
�� >!���!�1����� &�� �� �_'��+���* ��� �����*^���� $!+���!�� ���(E�
�_'��+���*�� � $!+���!��� 92�;�: 5���77�
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'�+�*_� 1�����$�!$$�� �*���
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������ $%&$�� .�*)���� �� ��.�=���
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SERVICE
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ALLMÄN INFORMATION



LUFTDRIVNA HISSAR OCH KOLVAR
LÄS DENNA MANUAL NOGGRANT INNAN PUMPEN



 INSTALLERAS, TAS I DRIFT ELLER SERVAS.



�/	��,� ��/




OMFATTANDE: SÄKERHETSFÖRESKRIFTER OCH IGÅNGKÖRNING



Användaren ansvarar för att driftspersonalen informeras om nedanstående.



�--



IGÅNGKÖRNING



VARNING



OBS!



NOTERA



= ��� 	��	� #�Y,	�& �U���������Y&&B �#0 ,��
�	(� &��� �/_�� !	��#��,�(#�B (U(����� 	��	�
C	&A(��&	 ��,��(#�D



= ��� 	��	� #�Y,	�& �U���������Y&&B �#0 ,��
�	(� &��� �Y&&��	 !	��#��,�((�B !%0!; 	��	�
��,�,�(�D



= 8�,&�� ���#�0�&�#� #0 ���&����&�#�B (���&
#'� �,U&�	�D



KRAV PÄ LUFTTRYCK OCH SMÖRJMEDEL



VARNING  X� :X7� �����H9ID I�� #���,� !	��#��,�;
(�B �,�(� !_ !%0! 	��	� !_ 	�	�(#0D X/	��,��( ��&	 (	& !_ 0#;
(	��!��&&�� ����/�� �U��&� ���#!!��%�&&�A',	&D



� �������� !(# !�=�+&!�� �%'� *U� ��� $%&$�� ��.���� &�� �''�>��1� !(#
*�� +���������� �� �W�*�� ��1+�W�*��



� 
�1W�� �� ��*%���!� $^ �%'�������*�� ���� $%&$�� 'U� ��� >!���!�����
+��*�� $^ $%&$��� 2���� #=W�$�� ���� ��� &��+>� +����*�� $^ $%&$���



� �U�+� ��&+&U�=���� &�� -
	 /� ; !�=� !(# +�W�� ��&+U�=���� $^ (���
>� � ��!$$� $�� &��%��



TRANSPORT OCH LAGRING



� 4�*��+ �!���� 1�� ��*���* +>��� $%&$�� �= ��+ >���!�*���
� �$$� ����� +>��� ���� �&.����*��� #������+ 'U�+�>��*��



INSTALLATION



VARNING  X���I�� :������ G�� ��������7� � ���
G����77��8D �� ��&	 ,#��	,& �U���,��( ���� ,�� /��� ���,�;
C	�D U��U, ��&	 �&& ��/Y�(� ����	� �U��Y� ���� 0U@���� _&�Y�(	�
��� /�(&���&� �U� �&& �Y,	��&Y��� �&& ����	� C��/�& #�(	�&���& ���&��;
�	��( #'� �&& C��	� ��� �Y,��&�D



� L�*�+&!������� #�++�� .�#U1�� ���� 'U���>��+ � *!�1���
VARNING  X��GH77 ���I����I ��X�D �Y,	��&Y�� �&&
#0�_(	& #/���U� ����	� Y� ���&& ��_� 	�	,&���,� ��F&%�	�B ��#�(;
������ #'� �	(������D



DRIFT
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VARNING  7a �����D 7_ %�(�� �Y� ����	� �U@� 	��	�
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8� -�W�� ��*��*�� $^ 9,�: 5,��7 +^ ��� #�++�� ^>�� %$$ !(# +������ �W�
��� �^� #U*+�� #U=��



�� �W� #�++�� #�� +������ (�������� �% �� U$$�� .�#^����� &�� &������
�� %���� ()������$�(>���*+���*�� !(# +W>��� &�� .����
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VARNING  I�c����ID 9A���(	�� ,�� ,#00� �	( �#�& #'�
#���,� �,�(�D :_�� %�(�� �Y�(	��� �Y� C	�_����	� ��,&�� ��D
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YLEISET OHJEET



ILMATOIMISET NOSTIMET JA PAINIMET
LUE TÄMÄ KÄSIKIRJA HUOLELLISESTI ENNEN PUMPUN



 ASENNUSTA, KÄYTTÖÖNOTTOA TAI HUOLTOA.



�%#0� ���




TURVALLISUUSTOIMENPITEET JA KÄYTTÖÖNOTTO



Työnantajan velvollisuus on tiedottaa näistä ohjeista käyttöhenkilökuntaa.
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KÄYTTÖÖNOTTO



VAROITUS



HUMIO



OHJE
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GENERELL INFORMASJON



PNEUMATISKE HEISER OG SLAGSTEMPLER
LES DENNE BRUKSANVINSINGEN GRUNDIG FØR INSTALLASJON,



BETJENING OG SERVICE AV DETTE USTYRET



�#��, ��#




OMFATTER: SIKKERHETSFORHOLDSREGLER OG BRUK



Det er arbeidsgiverens ansvar at brukeren får denne informasjonen.



�-2



IGANGSETTING



ADVARSEL



FORSIKTIG



NB!



= ��	 	��	� �	���,&�� C�%, �#0 ,�� �]�	 &��
��/#����	 !	��#��,�(	B (](	 	��	� 
/	�	�&��� ](	�	��	��	 �/ 	�	�(#0D



= ��	� 	��	� �	���,&�� C�%, �#0 ,�� �]�	 &��
0��(�	 �,�(	 !_ !	��#�B !�#(%,& 	��	�
	�	�(#0D



= 8�,&�� ���#�0��@#� �#� ���&�����@#�B
C	&@	���� 	��	� /	(��,	�#�(D



KRAV TIL LUFT OG SMØRING



ADVARSEL  �8���IH����� �����HIID I�� �]�	 &��
!	��#��,�(	B 	��	� �,�(	 !_ !%0!	 	��	� 	�	�(#0D �	& ���,#0;
0	�(	 �%�&&�A,,	& 0_ �,,	 #/	��,��(	 (	& 0�,��0��	 �%�&&�A,,	&
�#0 �!	�����	�& !_ !%0!	�� 0#(	���,�/	D



� �������� !* !�=�� �%'� 1�� '^ $%&$�� ��� ^ *^ &�� �''�>��1� !* *� ���*�� ��1 ���
�>��1� ����� !* &�>���+&���



� ��%> ��)>>��*%���!� $^ �%'������>�� '!� ^ >!���!����� #�+��*#���� $^
$%&$�+)>�%+��� 2���� .����� ��� ^ '!����*� $%&$��+ ��1�����



� �)�� �%'�+&_����� &�� �� *!� -
	 /� "� �>>�����+���� 5�!��������
*���7 !�=� !* +��� +&_����� $^ �� #�+��*#�� +!& �>>� !1��+��*�� ��
��^$� $�� &��%���



TRANSPORT OG LAGRING



� 4�*��+ $^ �� �_�� +���Q �>>� �� $�!�%>��� %� �1 �+>�� %���� ��*���*�
� �>>� ��!$$ ����� +>�� �+>��� .�#�����+ '!�+�>��*�



INSTALLASJON



ADVARSEL  ���7N`� :������ G��� ��II��� ��� ��
G����77��8D �� �	�� �#0 �,,	 	� ���&�@#�& !_ ��,&�� 0_&	 ,��
/^�	 %&�A��D G�%, �,,	 �	��	� �]� ���	 ��,,	��	&��	��	� 	� C��&&
&�&& �#� _ ��,�	 �& �	��	� 	� ���&���	�& ,#��	,& #� C��	� ���&�@#�&D



� L!*�&!������ #��+�� +>�� �>>� '�+�*=_��+ ��� *%�1���
ADVARSEL  ���7a ���I����I ��`�D I#�&�#��	� �&
#0�_(	& #/	� �	��	� �,,	 ���	�#�(	� 	�	,&���,	 ��,�&%�	�B
��#�(����	� #� �	(����	�D



BRUK



A�,��4	AA	2	 ���-
�-���-	2��	
ADVARSEL  :��� ����D :#�( %��� �_� �	��	� �	��	� #!!
	��	� �	�,	� �	(D



�� @!.�� �%'���)>>�� 5��� $�+��� 6 �� .�� &�>+7 ��� �%'������>�� $^ #��+�� 6
+��*+��&$�����



8� -��� >!���!���� ��� 9,�: 5!$$7 +��> �� #��+�� #��+�+ !$$ !* +�!$$�� �
#_)�+�� +������*�



�� �^� #��+�� #�� +�!$$�� $��++���+ �� ^$�� .�#!���� &�� &��������
%���� '_�*�$����� !* '�+�*=_��+ &�� '�+����!�����*���



�� �=��� 1������+=!�+$�%**�� '�� '_�*�$������
ADVARSEL  I��������D ]��	!��&	� ,�� �	�,	� �	(
���,& #� ,�� �]�	 &�� !	��#��,�(	D :#�( �	�(	�	 %��� /	( &��;
!������ �/ C	�#�(	�	� &�� !��&	�D



�� @!.�� �%'����=�� ��� >!.���*�� !* �� $%&$�� !* #��++�&���*�� +��>�+
��� � .�#!������ &�� &��������� 5�!�� #��+� 6 +��*+��&$���&!������
#�� �� >!���!��1����� &�� �� #^����> '!� $!+�+=!��� ���� ���++��
����� #^����>�� � +������*�� 92�;�: 5���77�



�� �^� '_�*�$����� .�*)���� ^ �1��*� &�������� %� �1 1���������*+$�%*�
*�� +>�� $�%**�� '!�+�*��+ $^ �)���



<� @!.�� �%'����=�� ��� �%'���*%���!���� S%+��� �����#^����>�� $^ �%'���*%�
���!��� ������ $%&$�� .�*)���� +)>�%+�



�!� ^ +>�'�� .�#!����?
�� S%+��� �����#^����>�� $^ �%'���*%���!��� '!� ^ +���*� '!� $%&$���
8� @!.�� �%'����=�� '�� $%&$��+ �%'���*%���!� !* >!.�� ��� #��+ 6 +��*+��&�



$���
�� c$�� '_�*�$�����+ �%'�>!���!��1����� '!� ^ +>�$� ��)>> %���� '_�*�$���



����
ADVARSEL  �8���I��� �II� ��HII�� �a G�:�����;
��D La� .�1�++� $^ ��)>>.�*���+���*��� '!� &��������.�#!������
!* ��*%��� �%'���)>>�� +��> �� ��� �� �����'!� *���+��� 1�� ��1����* �1
�%'� ��� '_�*�$������



�� A=���� ����� 8 ��� < +!& '!�>���� �����*����



SERVICE



� �_� �!** !1�� +��1�(�� !* +��� $%&$�� !$$ � .����'���+ '!��.)*�
*���� 1����>�#!��+$�!*��&�



� ��,@ @,� ���A��
4	 
�� �	-	�L	2	4	� ��� c -�@�	
�	4-	 �A ��@@��Lc�



� ��$���+=!��� ._� .��� %�'_��+ �1 �%�!��+��� $��+!����� @!���>�
2���+ �!>��� �%�!��+���� 
�� +��1�(�+����� !& ����� !* >%���+���
1�(���'!�&�+=!�� -� +��� ��











-� 6 1* 7������ ���������� 6 ���� ��� ����



INFORMAÇÃO GERAL



CARREGADEIRAS E CREMALHEIRAS OPERADAS A AR
LEIA ESTE MANUAL CUIDADOSAMENTE ANTES DE INSTALAR,



COLOCAR EM FUNCIONAMENTO OU REPARAR ESTE EQUIPAMENTO.



�#�&%�%ê� �!&




ABORDAGEM: PRECAUÇÕES DE SEGURANÇA E DE ENTRADA EM FUNCIONAMENTO



É da responsabilidade do empregador, entregar esta informação nas mãos do operador.
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COLOCAÇÃO EM FUNCIONAMENTO
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(fr) Les normes suivantes ont été utilisées pour vérifier la conformité avec les Directives:
(es) Las siguientes Normas se usaron para verificar el cumplimiento de las Directrices:
(de) Folgende Normen wurden angewandt, um Erfüllung der Vorschriften zu bestätigen:
(it) Per verificare la conformità del prodotto alle direttive sono stati usati i seguenti standard:
(nl) De volgende normen zijn gebruikt om naleving van de richtlijnen te bevestigen:
(da) Følgende standarder blev benyttet til at efterkontrollere overenstemmelse med direktiverne:
(sv) Följande normer har använts för bekräfta överensstämmelse med föreskrifterna:
(fi) Seuraavia standardeja on kätetty varmistamaan:
(no) Følgende standard ble benyttet til å fastlå samsvar med direktivene:
(pt) As seguintes Normas foram usadas para se verificar o cumprimento das Directivas:



DECLARATION OF CONFORMITY



MODEL:



This product complies with the following European Community Directives:



The following Standards were used to verify compliance with the Directives:



Approved by: Date: $;�;.�



TYPE / SERIES: AIR OPERATED LIFTS AND RAMS



EN 292



(fr) TYPE / SERIE: DISPOSITIFS D’ASPIRATION ET DE REFOULEMENT PNEUMATIQUES
(es) TIPO / SERIE: ELEVADORES Y PISONES NEUMATICOS
(de) TYP / SERIE: DRUCKLUFTBETRIEBENE LIFTE UND RAMMEN
(it) TIPO / SERIE: MONTACARICHI E MAZZE BATTENTI PNEUMATICI
(nl) TYPE / SERIE: PNEUMATISCHE LIFTEN EN RAMS
(da) TYPE / SERIER: LUFTDREVNE LIFTER OG STEMPLER
(sv) TYP / SERIE: LUFTDRIVNA HISSAR OCH KOLVAR
(fi) TYYPPI / SARJA: ILMATOIMISET NOSTIMET JA PAINIMET
(no) TYPE / SERIE: PNEUMATISKE HEISER OG SLAGSTEMPLER
(pt) TYPO / SERIES CARREGADEIRAS E CREMALHEIRAS OPERADAS A AR



MANUFACTURED BY:
(fr) FABRIQUE PAR: (da) FREMSTILLET AF:
(es) FABRICADA POR: (sv) TILLVERKAT AV:
(de) HERGESTELLT VON: (fi) VALMISTAJA:
(it) FABBRICATO DA: (no) PRODUSERT AV:
(nl) VERVAARDIGD DOOR: (pt) MANUFACTURADO POR:



(fr) MODELE: (da) MODEL:
(es) MODELO: (sv) MODELL:
(de) MODELL: (fi) MALI:
(it) MODELLO: (no) MODELL:
(nl) MODEL: (pt) MODELO:



(fr) Ce produit est conforme aux directives de la Communauté européenne suivantes:
(es) Este producto cumple con las siguientes Directrices de la Comunidad Europea:
(de) Dieses Produkt erfüllt die folgenden Vorschriften der Europäischen Gemeinschaft:
(it) Questo prodotto è conforme alle seguenti direttive CEE:
(nl) Dit produkt voldoet aan de volgende EG-richtlijnen:
(da) Dette produkt imødekommer følgende EU direktiver:
(sv) Denna produkt överensstämmer med EU:s nedanstående föreskrifter:
(fi) Tämä tuote täyttää seuraavat EU - direktiivit:
(no) Dette produktet er i samsvar med følgende direktiver fra Det europeiske felleskap:
(pt) Este produto està conforme as Directivas da Comunidade Econòmica Europeia:



SERIAL NO. RANGE: (2004 - 2005)    A0XX4-XXX   �   L0XX5-XXX
(fr) Nl SERIE: (da) SERIE NR. RÆKKE:
(es) GAMA DE No. DE SERIE: (sv) SERIE-NR-OMRÅDE:
(de) SERIEN-NR.-BEREICH: (fi) SARJA N:O:
(it) NUMERI DI SERIE: (no) SERIENUMMERREKKE:
(nl) SERIENUMMERS: (pt) NO DE SERIE DA GAMA:



(fr) Approuvé par: (da) Godkendt af:
(es) Aprobado por: (sv) Godkänt av:
(de) Genehmigt von: (fi) Hyväksytty:
(it) Approvato da: (no) Godkjent av:
(nl) Goedgekeurd door: (pt) Aprovado por:



(fr) Date: (da) Dato:
(es) Fecha: (sv) Datum:
(de) Datum: (fi) Päivämäärä
(it) Data: (no) Dato:
(nl) Datum: (pt) Data:



(fr) DECLARATION DE CONFORMITE (da) KONFORMITETS DEKLARATION
(es) DECLARACION DE CONFORMIDAD (sv) FÖRSÄKRAN OM ÖVERENSSTÄMMELSE
(de) ERKLÄRUNG BEZÜGLICH EINHALTUNG DER VORSCHRIFTEN (fi) VAATIMUSTENMUKAISUUSTODISTUS
(it) DICHIARAZIONE DI CONFORMITÀ (no) SAMSVARSERKLÆRING
(nl) CONFORMITEITSVERKLARING (pt) DECLARAÇÃO DE CONFORMIDADE
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(Engineering Product Manager)
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From: Patrick T Lukens
To: William Miller; "curtis lerol"; Curt Lerol
Cc: "Ken Wood"; Victor J. Guarino; David R. Pushka
Subject: Re: Dispenser thoughts
Date: Friday, February 01, 2013 12:01:35 PM


I think you should get brass parts as soon as possible.  If someone objects
with good reason, we can order.


I realized that I may not even be here on Monday.  I'm on the hook for jury
duty.  I'll let you know by e-mail (probably Sunday night) whether I'm
coming in.


Pat


----- Original Message -----
From: "William Miller" <whmiller@umn.edu>
To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
<curt@soudan.umn.edu>; "Curt Lerol" <lerol001@umn.edu>; <whmiller@umn.edu>
Cc: "'Ken Wood'" <klw@hep.anl.gov>; "'Victor J. Guarino'" <vjg@anl.gov>;
"'David R. Pushka'" <pushka@fnal.gov>
Sent: Friday, February 01, 2013 11:41 AM
Subject: RE: Dispenser thoughts


>I attached the manual without the 27 different languages. Looking over the
> Lift/Ram system some parts are brass, some are stainless. If I can use all
> brass I can try and get Curt to pick up the parts, if everything needs to
> be
> stainless that I will need to just order them (and the price goes up) from
> McMaster Carr.
>
> Bill
>
> -----Original Message-----
> From: prvs=0744D8A877=ptl@fnal.gov [mailto:prvs=0744D8A877=ptl@fnal.gov]
> On
> Behalf Of Patrick Lukens
> Sent: Friday, February 01, 2013 11:19 AM
> To: William Miller; 'curtis lerol'
> Cc: Ken Wood; Victor J. Guarino; David R. Pushka
> Subject: Re: Dispenser thoughts
>
> Plans in writing:
>
> 1.  The Ash River dispenser should have 6 pressure gauges installed on the
> barrel pump systems, 3 on each side.  Locations are with respect to the
> drawings on page 22 of the manual.  Gauges should be installed to measure
> the pressures at both points 7 on the lower right drawing, to test the
> behavior of the seal labeled 17.  Gauges should also be installed to check
> for leaks in the plate-raising system, valve labeled 33 on the upper right
> drawing.
> 2.  Monday morning, attempt operation as usual.  Record pressures in the
> gauges after the purge has been performed.  Record the plate heights for
> both barrels.  Note the distance to the next barrel corrugation.
> 3.  Glue a module.  Record the pressures after each barrel pump operation
> (when the main pumps get filled).
> 4.  Measure the plate heights.
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> 5.  If there are no problems, continue assembling and continue taking
> pressure and plate height data.  Stop if there are any problems.
> 6.  Hold a phone meeting to review data as soon as something is learned,
> or
> 13:00, whichever comes sooner.
>
> It's a start.  I'd like to understand what's broken.
>
> Pat
>
> ----- Original Message -----
> From: "William Miller" <whmiller@umn.edu>
> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
> <curt@soudan.umn.edu>; <whmiller@umn.edu>
> Sent: Friday, February 01, 2013 10:42 AM
> Subject: RE: Dispenser thoughts
>
>
>>I went out to double check and the clearance is too tight on the bottom to
>> put an elbow and gauge. There is 1 1/2 inches but you could hit it with
>> the
>> drum when installing. Also those hose fittings are stainless so I will
>> order
>> a stainless cross and fittings.
>>
>> I had already put the order in with sealant the first quote was for
>> rebuilding only one drum. So it is double for all the parts for both
>> adhesive and activator. Denise thinks she will have the parts to her on
>> Monday and she will overnight them to us Monday. We should have them
>> Tuesday
>> by 3 pm.
>>
>> As for the other suggestions, Curt should reply but it looks pretty
>> straight
>> forward to rebuild these. Shipping to get it anywhere in a hurry will
>> cost
>> ~thousands. If we really want to get rolling as fast as possible I would
>> send someone down with the truck on Sunday and they would load the ram
>> post
>> assembly and we would install it Tuesday morning.  The real issue is how
>> to
>> you package thing in such a way that we don't compromise the entire
>> machine
>> down there.
>>
>>
>> Bill
>>
>> -----Original Message-----
>> From: prvs=5744E00F5A=ptl@fnal.gov [mailto:prvs=5744E00F5A=ptl@fnal.gov]
>> On
>> Behalf Of Patrick Lukens
>> Sent: Friday, February 01, 2013 10:19 AM
>> To: William Miller; 'curtis lerol'
>> Subject: Re: Dispenser thoughts
>>
>> When you talk to Sealant next, ask them about sending the entire ram post
>> assembly back to them for the overhaul.  If we decide that the seals need
>> to
>> be replaced, it might be better to have them do it.  We could ship you
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>> one
>> or both of the rams from the Illinois machine while yours gets serviced,
>> whether you guys do it or Sealant does it.
>>
>> Another strategy might be to buy another ($8500) to use during the
>> service
>> period..  We would have to understand how to clean them, for it to be
>> useful.
>>
>> The bad ideas just keep flowing.
>>
>> ----- Original Message -----
>> From: "William Miller" <whmiller@umn.edu>
>> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
>> <curt@soudan.umn.edu>
>> Sent: Friday, February 01, 2013 9:27 AM
>> Subject: RE: Dispenser thoughts
>>
>>
>>> There is a 1/4" pipe thread on both the top and the bottom that we can
>>> screw
>>> a gauge right into on the opposite side the hose is connected to. It
>>> would
>>> be east to add something there.  I will ask this of Sealant.
>>>
>>>
>>> Phones are back up
>>> -----Original Message-----
>>> From: prvs=774409942E=ptl@fnal.gov [mailto:prvs=774409942E=ptl@fnal.gov]
>>> On
>>> Behalf Of Patrick Lukens
>>> Sent: Friday, February 01, 2013 9:22 AM
>>> To: William Miller; curtis lerol
>>> Subject: Dispenser thoughts
>>>
>>> If you have pressure on both sides of the ram, it seems like a pressure
>>> gauge and valve for bleeding could help.  Page 22 of the manual has two
>>> points labeled "7" on the lower right side drawing, where tubing goes
>>> in.
>>> Could a cross be installed here with a valve on one leg and a gauge on
>>> another?  Then, experience would tell you what "good" pressure readings
>>> should be.  When you deviate, you could vent the offending side.
>>>
>>> Worth every cent you paid.
>>>
>>>
>>>
>>
>>
>>
>
>
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From: Patrick T Lukens
To: David R. Pushka
Subject: Fwd: Roll Over Drive
Date: Tuesday, February 05, 2013 2:23:23 PM


I'll let you call Washington.


Begin forwarded message:


From: Curtis Lerol <lerol001@umn.edu>
Date: February 5, 2013 12:33:59 PM CST
To: Ken Wood <klw@anl.gov>, Victor Guarino <vjg@anl.gov>, William 
Miller Jr <whmiller@umn.edu>, Patrick Lukens <ptl@fnal.gov>
Subject: Roll Over Drive


We have been noticing that after we roll the module to apply the glue 
that it will drift backwards for a period of time, lowering the south side of 
the module and causing a non level gluing surface.  According to the 
crew foreman this drifting seems to be getting worse, causing a very 
poor application of glue to the flat surface of the module.  They have also 
noted that one fixture tends to drift more than the other.  I'll find out 
which fixture that is sometime today.  My thought is there are two ways 
to alleviate this problem, the first is we should purchase the roll over 
motor with a brake assembly which sound simple enough, I checked and 
this company has one, or we should move all the cups to level the load 
more evenly which is also very doable.  I thought I'd run this by 
everybody for their input.  I was going to attach pictures but they are not 
gluing at the time of this email.  


Curt
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From: Patrick T Lukens
To: David R. Pushka
Cc: William Miller
Subject: Re: Glue Dispenser problems, concerns and thoughts
Date: Friday, February 01, 2013 4:22:00 PM


When all the smokes clears, my money is on friction, pure and simple.  The barrel system was
probably designed for a barrel, not a barrel with a pink plastic lining.  Perhaps we should put the
follower plates on a lathe and turn them down a bit.
 
Pat


----- Original Message -----
From: David R. Pushka
To: William Miller ; Victor J. Guarino ; Patrick T Lukens
Cc: 'Wood, Kenneth L.' ; Curt Lerol ; Ting Miao ; Dervin G Allen
Sent: Friday, February 01, 2013 3:04 PM
Subject: Glue Dispenser problems, concerns and thoughts


Can I throw in my two cents?
 
First: I'm thinking about Bill's second paragraph:


“Since this system relies on both sides moving in unison Curt and I
believe that the piston seal (part 17) shown on page 22 now allows
air to bypass to the bottom side of the ram even though the 4 way
valve is moving down.  This causes the follower plate to stop moving
down as we mix. At some point it may be 4-6 inches different that the
South Drum.  There is so much of a vacuum below the follower plate
that it can suck air into the system causing it to burp when we are
laying adhesive. To fix this problem you have to loosen the T-handle”


 
The 4-way valve (if working properly) should be venting to atmosphere (thru
part 31) the side of the cylinder piston seal (part 17) that is in the
direction of the piston travel.  The gauges Pat suggested earlier today
would confirm this is happening.  Normally, there is a little leakage past
the cylinder piston seals and by venting the low pressure side, the leakage
has no affect on operation.
 
Also, on the bit about “There is so much of a vacuum below the follower
plate that it can suck air into the system causing it to burp when we are
laying adhesive. To fix this problem you have to loosen the T-handle”, I
don’t understand in what mode this occurs.  Does it occur with the follower
plate going up, or with the follower plate going down?
 
Second: Pat asked me to look at the air line that allows air to the bottom
side of the follower plate (the platen that goes into the drum) when it is
retracted because he feared that we could be pressurizing the drum with
pressured (maybe 90 psi) air.  I think Pat is right.  While we didn’t
connect are to the CDF glue machine so I could read the pressure gauges and
determine the regulator settings, this would explain your observation about
“The other issue is the flower plate going up too fast.”
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I think this needs a regulator and a relief valve to prevent over
pressurizing the drum. 
 
Third: I think the 4-way valve on the machine in CDF should be relocated to
be accessible from the ground.  Avoids using a ladder.  And give a reason to
replace some of the kinked air lines.  Does this make sense for Ash River?
 
Forth:  The bit about the o-rings not fitting into the drum is pretty
worrisome and not excusable. 


In figure 3, which flower plate are we using? 
Maybe we should be talking to Ingersoll-Rand (IR ARO) about getting
the right o-rings? 
Also, what causes the o-ring to have to be replaced?  Swelling? 
Abrasion?  Excessive leakage past?
 


Lastly:  Remember, One minor incident, let alone someone getting hurt and we
will spend days explaining (assuming any of us are still employed) so let’s
take that time now to make this work as intended.
 
 
Dave
 
 
 
 
-----Original Message-----
From: William Miller [mailto:whmiller@umn.edu] 
Sent: Friday, February 01, 2013 1:03 PM
To: Victor J. Guarino; Patrick T Lukens; David R. Pushka
Cc: 'Wood, Kenneth L.'; whmiller@umn.edu; Curt Lerol
Subject: RE: Dispenser thoughts
 
Yes I was on the phone.
 
These brass parts would be part of the pneumatic system.
 
We have had these problems since the very beginning. Ken is aware of the
issue.
 
JUST so everyone is on the same page-
 
This problem has been with us since the very first neoprene seal change.
The seals that Ken ordered from Sealant were somewhat oversized. We were on
contact with Sealant, took measurements, etc. and the seals were in specs
and we could not do anything about it. We also contacted Devcon to make
sure that the drums were within specification and that the bags or something
had not changed.  The two post ram/lift  was not able to apply enough force
to get the O-ring to go into the drum no matter how much petroleum jelly
was applied. The work around that was built is shown in the machine
medication picture.  A bar was added so a strap could add additional force
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to pull the plate follower into the drum.  Sometimes we would have to apply
pressure with the straps again when the O-ring went past the grooves in the
drum.
 
Since this system relies on both sides moving in unison Curt and I believe
that the piston seal (part 17) shown on page 22 now allows air to bypass to
the bottom side of the ram even though the 4 way valve is moving down. 
This causes the follower plate to stop moving down as we mix. At some point
it may be 4-6 inches different that the South Drum.  There is so much of a
vacuum below the follower plate that it can suck air into the system
causing it to burp when we are laying adhesive. To fix this problem you
have to loosen the T-handle.
 
The other issue is the flower plate going up too fast.
 
I talked to Vic so I am too busy to type anymore.
 
Bill
 
 
 
-----Original Message-----
From: Guarino, Victor [mailto:vjg@anl.gov]
Sent: Friday, February 01, 2013 12:05 PM
To: Patrick Lukens; William Miller
Cc: Wood, Kenneth L.
Subject: RE: Dispenser thoughts
 
Bill,
Just gave you a call but apparently you're on the phone and I'll call back
later (I'm on vacation today).  This is the first I've heard of any problems
with  the dispenser and I'd like to know what the problem is.  Not sure
what parts you think need replacing.  Brass is eaten up by our adhesive and
is
not recommended.   All of the brass parts tht I'm aware of are used in the
pneumatic system and not the actual glue dispensing.   I'll call you in a
while.
Vic
 
________________________________________
From: Patrick Lukens [ptl@fnal.gov]
Sent: Friday, February 01, 2013 12:01 PM
To: William Miller; 'curtis lerol'; Curt Lerol
Cc: Wood, Kenneth L.; Guarino, Victor; 'David R. Pushka'
Subject: Re: Dispenser thoughts
 
I think you should get brass parts as soon as possible.  If someone objects
with good reason, we can order.
 
I realized that I may not even be here on Monday.  I'm on the hook for jury
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duty.  I'll let you know by e-mail (probably Sunday night) whether I'm
coming in.
 
Pat
 
----- Original Message -----
From: "William Miller" <whmiller@umn.edu>
To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
<curt@soudan.umn.edu>; "Curt Lerol" <lerol001@umn.edu>; <whmiller@umn.edu>
Cc: "'Ken Wood'" <klw@hep.anl.gov>; "'Victor J. Guarino'" <vjg@anl.gov>;
"'David R. Pushka'" <pushka@fnal.gov>
Sent: Friday, February 01, 2013 11:41 AM
Subject: RE: Dispenser thoughts
 
 
>I attached the manual without the 27 different languages. Looking over
>the  Lift/Ram system some parts are brass, some are stainless. If I can
>use all  brass I can try and get Curt to pick up the parts, if
>everything needs to  be  stainless that I will need to just order them
>(and the price goes up) from  McMaster Carr.
>
> Bill
>
> -----Original Message-----
> From: prvs=0744D8A877=ptl@fnal.gov
> [mailto:prvs=0744D8A877=ptl@fnal.gov]
> On
> Behalf Of Patrick Lukens
> Sent: Friday, February 01, 2013 11:19 AM
> To: William Miller; 'curtis lerol'
> Cc: Ken Wood; Victor J. Guarino; David R. Pushka
> Subject: Re: Dispenser thoughts
>
> Plans in writing:
>
> 1.  The Ash River dispenser should have 6 pressure gauges installed on
> the barrel pump systems, 3 on each side.  Locations are with respect
> to the drawings on page 22 of the manual.  Gauges should be installed
> to measure the pressures at both points 7 on the lower right drawing,
> to test the behavior of the seal labeled 17.  Gauges should also be
> installed to check for leaks in the plate-raising system, valve
> labeled 33 on the upper right drawing.
> 2.  Monday morning, attempt operation as usual.  Record pressures in
> the gauges after the purge has been performed.  Record the plate
> heights for both barrels.  Note the distance to the next barrel
corrugation.
> 3.  Glue a module.  Record the pressures after each barrel pump
> operation (when the main pumps get filled).
> 4.  Measure the plate heights.
> 5.  If there are no problems, continue assembling and continue taking
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> pressure and plate height data.  Stop if there are any problems.
> 6.  Hold a phone meeting to review data as soon as something is
> learned, or 13:00, whichever comes sooner.
>
> It's a start.  I'd like to understand what's broken.
>
> Pat
>
> ----- Original Message -----
> From: "William Miller" <whmiller@umn.edu>
> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
> <curt@soudan.umn.edu>; <whmiller@umn.edu>
> Sent: Friday, February 01, 2013 10:42 AM
> Subject: RE: Dispenser thoughts
>
>
>>I went out to double check and the clearance is too tight on the
>>bottom to  put an elbow and gauge. There is 1 1/2 inches but you could
>>hit it with  the  drum when installing. Also those hose fittings are
>>stainless so I will  order  a stainless cross and fittings.
>>
>> I had already put the order in with sealant the first quote was for
>> rebuilding only one drum. So it is double for all the parts for both
>> adhesive and activator. Denise thinks she will have the parts to her
>> on Monday and she will overnight them to us Monday. We should have
>> them Tuesday by 3 pm.
>>
>> As for the other suggestions, Curt should reply but it looks pretty
>> straight forward to rebuild these. Shipping to get it anywhere in a
>> hurry will cost ~thousands. If we really want to get rolling as fast
>> as possible I would send someone down with the truck on Sunday and
>> they would load the ram post assembly and we would install it Tuesday
>> morning.  The real issue is how to you package thing in such a way
>> that we don't compromise the entire machine down there.
>>
>>
>> Bill
>>
>> -----Original Message-----
>> From: prvs=5744E00F5A=ptl@fnal.gov
>> [mailto:prvs=5744E00F5A=ptl@fnal.gov]
>> On
>> Behalf Of Patrick Lukens
>> Sent: Friday, February 01, 2013 10:19 AM
>> To: William Miller; 'curtis lerol'
>> Subject: Re: Dispenser thoughts
>>
>> When you talk to Sealant next, ask them about sending the entire ram
>> post assembly back to them for the overhaul.  If we decide that the
>> seals need to be replaced, it might be better to have them do it.  We
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>> could ship you one or both of the rams from the Illinois machine
>> while yours gets serviced, whether you guys do it or Sealant does it.
>>
>> Another strategy might be to buy another ($8500) to use during the
>> service period..  We would have to understand how to clean them, for
>> it to be useful.
>>
>> The bad ideas just keep flowing.
>>
>> ----- Original Message -----
>> From: "William Miller" <whmiller@umn.edu>
>> To: "'Patrick Lukens'" <ptl@fnal.gov>; "'curtis lerol'"
>> <curt@soudan.umn.edu>
>> Sent: Friday, February 01, 2013 9:27 AM
>> Subject: RE: Dispenser thoughts
>>
>>
>>> There is a 1/4" pipe thread on both the top and the bottom that we
>>> can screw a gauge right into on the opposite side the hose is
>>> connected to. It would be east to add something there.  I will ask
>>> this of Sealant.
>>>
>>>
>>> Phones are back up
>>> -----Original Message-----
>>> From: prvs=774409942E=ptl@fnal.gov
>>> [mailto:prvs=774409942E=ptl@fnal.gov]
>>> On
>>> Behalf Of Patrick Lukens
>>> Sent: Friday, February 01, 2013 9:22 AM
>>> To: William Miller; curtis lerol
>>> Subject: Dispenser thoughts
>>>
>>> If you have pressure on both sides of the ram, it seems like a
>>> pressure gauge and valve for bleeding could help.  Page 22 of the
>>> manual has two points labeled "7" on the lower right side drawing,
>>> where tubing goes in.
>>> Could a cross be installed here with a valve on one leg and a gauge
>>> on another?  Then, experience would tell you what "good" pressure
>>> readings should be.  When you deviate, you could vent the offending
side.
>>>
>>> Worth every cent you paid.
>>>
>>>
>>>
>>
>>
>>
>
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>
 








From: Patrick T Lukens
To: William Miller; David R. Pushka
Subject: Monday jury
Date: Sunday, February 03, 2013 2:20:48 PM


Yes, I have to go in tomorrow.  I'll try to catch up on the day's adventures later.


Pat



mailto:/O=FERMILAB/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=PTLC9F

mailto:whmiller@umn.edu

mailto:pushka@fnal.gov






From: Patrick T Lukens
To: Curtis Lerol; William Miller Jr; David R. Pushka
Subject: Re: Revised Barrel Changing Procedure
Date: Wednesday, February 06, 2013 5:05:52 PM


This inspires questions.
How did today's barrel change go?  I guess you can tell me tomorrow.
Now the kindergarten question - How does the control valve work?  Is it just a vent?  It appears that
the input cannot be controlled, so it is by venting that the thing moves.  Is there something more subtle
than that?
 
Pat
 
 
----- Original Message -----


From: Curtis Lerol
To: William Miller Jr ; Patrick Lukens ; Dave Pushka
Sent: Wednesday, February 06, 2013 4:07 PM
Subject: Revised Barrel Changing Procedure


Here is the barrel change without pressurizing the drum and removing the diaper. 
Curt
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