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US DOT PHMSA AID Situational Awareness for Employees: SAFE Bulletin1 

Side-Entry Tank Mixer Product Releases from Crude Oil Breakout Tanks Due to Hinge 
Assembly Disengagement and Other Causes 
49 C.F.R. Part 195 Transportation of Hazardous Liquids by Pipeline 

Summary: The Pipeline and Hazardous Materials Safety Administration’s (PHMSA) Accident 
Investigation Division (AID) is issuing this SAFE Bulletin to alert PHMSA Office of Pipeline Safety 
(OPS) inspectors of the need for hazardous liquid pipeline operators to inspect pre-2008 variable 
angle side-entry tank mixers for signs of movement of the mixer’s hinge pin and to determine whether 
the mixer’s hinge assembly is susceptible to disengagement. Operators may need to contact the mixer 
manufacturer to determine if the age and condition of the mixer allows the hinge pin assembly to be 
susceptible to possible disengagement, if the hinge assembly needs to be repaired/replaced, or if the 
hinge assembly is in normal working condition with the most recently-applied component design. 
Operators reported hinge pin assembly events in 2006, 2010, 2011, 2016, and 2020 resulting in large 
crude oil releases. Several operators failed to heed a mixer manufacturer’s advisory notices 
recommending that they take immediate action to inspect the mixers, and to replace the hinge pin 
with the most current design if applicable. Recently, on January 11, 2020, a snap ring that held a 
hinge pin in place for several decades broke, causing the hinge pin to creep upward until it released 
the main hinge plate, allowing uncontrollable leakage to occur around the mixer, and resulting in 
6,034 barrels of crude oil being released into the dike area.  

Operators have a responsibility to assess risk conditions to their pipeline when manufacturers notify 
them of a potential safety issue and to mitigate the risk. Inspectors should ensure operators of side-
entry tank mixers are aware of the manufacturer notifications, have inspected their mixers, and have 
installed the manufacturer’s most recent hinge pin. Operators must take action(s) to continually verify 
the serviceability of mixers, such as periodic inspections by personnel who are Operator Qualified 
(OQ) in mixer inspection. Verification of mixer serviceability, some operating since the 1950s, could 
potentially be coordinated with monthly API Std 6532 tank inspections.  

AID performs data analysis to identify national pipeline incident trends and/or novel causes. Tank 
mixer events reportedly caused by hinge assembly issues resulted in very large releases (5 events 
described in this bulletin have a combined unintended release of ~44,000 barrels) while mixer events 
due to other causes such as seal leaks, tend to result in small releases (81 releases since 2010 have a 
combined unintended release of ~1,000 barrels). This bulletin also provides information about other 
causes of tank mixer unintended releases and methods operators used to remediate the risk of future 
events.   
For Further Information, Contact: Darren Lemmerman 816-807-2606 Darren.Lemmerman@dot.gov 
or Ashley Horton 405-686-2063 Ashley.Horton@dot.gov. 

1This bulletin is not intended to revise or replace any previously issued guidance. It is not legally binding in its own right and will 
not be relied upon by the PHMSA as a separate basis for an affirmative enforcement action or other administrative penalty, and 
conformity with the bulletin (as distinct from existing statutes and regulations) is voluntary only, and nonconformity will not affect 
rights and obligations under existing statutes and regulations. 
2 Inspections required to be performed to API Std 653 Tank Inspection, Repair, Alteration, and Reconstruction 

mailto:Darren.Lemmerman@dot.gov
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Supplemental Information:  
Background 

Under 49 C.F.R. Part 195, PHMSA regulates crude oil storage tanks that are classified as breakout 
tanks. Breakout tanks, defined in 49 C.F.R. § 195.2, are tanks that are used to relieve surges in a 
hazardous liquid pipeline system or tanks that receive and store hazardous liquid transported by a 
pipeline for reinjection and continued transportation by pipeline. These crude oil storage tanks 
typically have mixers to prevent the settlement of sludge, water, sand, and other products referred to 
as basic sediment and water (BS&W)3. In 2019, PHMSA and State pipeline safety partners regulated 
8,259 breakout tanks.4  

Typically, large tanks require the mixing of contents to prevent stratification and settlement. Without 
mixers, denser materials settle to the bottom of the tank creating an environment for internal corrosion 
and complicating the task of cleaning a tank in preparation for an API Std 653 out-of-service 
inspection. Mixers can significantly lower cleaning costs and increase the life expectancy of the floor 
plates, but must be regularly inspected and maintained. Mixers on breakout tanks are generally side-
entry mounted. Side-entry mixers attach to a tank flange opening near the bottom of the tank using a 
cover flange or cover plate that is connected to the mixer via a hinge assembly at the top and bottom. 
Figure 1 shows an upper and lower hinge pin assembly circled in red. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

Figure 1: Upper and Lower Hinge Pin Assemblies Circled in Red 

 
 
                                                      
3 Basic sediment and water is a technical specification of certain impurities in crude oil. When extracted from an oil reservoir, 
the crude oil will contain some amount of water and suspended solids from the reservoir formation. 
4 As reported on PHMSA Form 7001.1 Annual Report for Calendar Year 2018 Hazardous Liquid Pipeline Systems. 
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Manufacturers of Crude Oil Side-Entry Tank Mixer  
PHMSA is aware of three manufactures5 of side-entry mixers used on most of the crude oil tanks in 
the United States: Jensen Mixers International Inc. (Jensen), Philadelphia Mixing Solutions, and SPX 
FLOW Inc. Each manufacturer uses a different hinge pin assembly design to connect the mixer to 
the cover flange. Obsolete designs included the use of a retaining clip 
Jensen Mixers 
Obsolete Hinge Assembly Designs  
For identification purposes, Figures 2 and 3 show hinge pin used prior to 1990 with a snap ring and 
Figures 4 and 5 show hinge pin used from 1990-2008 with a retaining ring over the snap ring. During 
operation of the mixer, over many years of usage, the lower clip ring could disengage allowing the 
top or bottom hinge pin to work its way up and out. The hinge pin could come out of the bracket 
holding it to the mixer, upsetting the mixer, and allowing crude oil to spill from the tank through the 
mixer cover flange penetration.  While operators pump the product out of the tank, it is not possible 
to stop the product from releasing until the level of the product is below the mixer.  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

                                                      
5 Philadelphia Mixing Solutions and Jensen Mixers International Inc. reviewed this SAFE Bulletin and provided feedback that 
was incorporated into this document. All of the drawings and photos of Philadelphia Mixing Solutions and Jensen Mixers 
International, Inc. were submitted by the companies with permission to copy in this document. 

Figure 2: Pre-1990 Hinge Pin 
– Solid Pin with Snap Ring 

Figure 3: Pre-1990 Snap Ring 
without Retaining Ring 

Figure 4: 1990-2010 Hinge 
Pin -Solid Pin with Retainer 

Ring 

Figure 5: 1990-2010 Hinge 
Pin Design Solid Pin with 

Retainer Ring 

Figure 6: Hinge Pin Snap Ring Retainer Installation 1990 - 2010 



 
 
 
PHMSA AID SAFE Bulletin Vol. 2 No. 1 May 2020 Mixer Accidents on Breakout Tanks Due to 
Hinge Assembly Events 
 
 

  

Page 4 of 11  

In 1990, Jensen notified customers via certified mail of potentially serious safety conditions that 
required their immediate attention. The 1990 notice advised customers to inspect the mixers for signs 
of movement in the top hinge pin, to move the hinge pin back to the normal position, and to not 
operate the mixer until the retrofit kit was installed (see Figure 6). The manufacturer further 
recommended inspections every six months to ensure serviceability of the retrofitted hinge assembly. 

In 2011 Jensen informed their customers that there was an instance where the retainer ring at the 
lower end of the upper hinge pin disengaged allowing the pin 
to creep upward until it released the main hinge plate. Jensen 
advised customers to replace all prior hinge pins with a new 
two-piece hinge pin that incorporated solid end flanges (see 
Figure 7) for mixer models 680-VA, 650-VA, 620-VA, 605-
VA, 480-VA, 450-VA and the 420-VA.  

Jensen Current Hinge Assembly Design 

The manufacturer began using this new design, referred to as 
the “split pin” design, in 2008 on all newly manufactured 
mixers (see Figure 7). The split pin is manufactured from a 
solid piece of bar milled down the center area. When Jensen 
repairs or refurbishes any mixer at their facility, they bring the 
older mixer up to the current hinge assembly. Operators have 
not reported to PHMSA any events of Jensen’s current hinge 
assembly design used since 2008. For more information on this brand, please visit the company’s 
website at www.jensenmixers.com/.  
 
Philadelphia Mixing Solutions Hinge Assembly Design 
Figure 8 shows Philadelphia Mixing Solutions’ hinge or 
swivel pin design. The design includes a swivel pin with an 
interference fit (a fastening between two parts achieved by 
friction after the parts are pressed together under force) to 
prevent the pin from moving up or down, and a snap ring. 
The interference fit plus snap rings (top and bottom of the 
hinge pins) provide a redundant design, if one fails there is a 
second mechanism to provide backup. The hinge pins require 
periodic greasing to lubricate the bushing. Operators have not 
reported to PHMSA any events of Philadelphia Mixing 
Solutions hinge assembly. For more information on this 
brand, please visit the company’s website at 
www.philamixers.com.  

 

 

Figure 8: Philadelphia Mixer Solutions’  
Swivel Pin Arrangement 

Figure 7 – Current Jensen Hinge Pin Design 

http://www.jensenmixers.com/
http://www.philamixers.com/
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SPXFLOW Plenty Mixer 
SPXFLOW did not provide information for or review this bulletin prior to 
publication. 6   As depicted in Figure 9, the Plenty mixer module is 
supported by two swivel hinge bearings which ensure ease of manual angle 
changing and the swivel seal is affected by a heavy-duty static SolosealTM 
acting on a stainless steel spherical ball.  For more information on this 
brand, please visit the company’s website at https://www.spxflow.com/. 
 

 

 

 

Breakout Tank Mixer and Operator Data Analysis 7  
PHMSA regulates approximately 226 operators with approximately 8,259 breakout tanks under 49 C.F.R. 
Part 195.  

Statistics on Tank Mixer Accidents 
• 99 of 4,001 hazardous liquid (HL) accident reports involved a tank mixer (~2.5% of all HL accidents). 
• 30,828 barrels of crude oil were unintentionally released. Product was totally contained on operator-

controlled property in 97 of the 99 accidents. 
• 4 hinge assembly events on crude oil tanks resulting in the unintended release of 29,163 barrels. 
• 81 ‘seal or packing’ leaks 
• No fatalities, injuries, or evacuations. Pipeline operations were shut down 20 times. 
• 1 ignition which involved a bearing event that led to a mechanical seal leak.  
• 1 ignition/explosion occurred during 

the replacement of the tank mixer 
when flammable vapors reached a 
source of ignition. 

• 79 accidents were identified by local 
operating personnel, 4 by ground/air 
patrol, and 1 by Controller and 1 by 
CPM/SCADA. 

• The highest number of reportable 
accidents involved a mixer where the 
part that failed was installed between 
2014-2016. 

 
 

                                                      
6 Photo of Plenty mixer is from SPXFLOW’s website, available at https://www.spxflow.com/assets/pdf/plm-
102_sideentrymixers_pty-us.pdf (last accessed April 23, 2020). 
7 Data source for this report: PHMSA F7000 1 Hazardous Liquid Accident Reports from Jan. 2010 to March 2, 2020 and 2018 
Annual Reports. 

Figure 9: SPXFLOW Plenty 
Mixer Hinge Assembly 
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Accident Investigation Summaries of Tank Mixer Hinge Assembly Events 

1. Patoka, IL (6,034 barrels) Report No. 20200038 

Summary: On January 11, 2020, operator personnel noticed a tank level drop. Field investigation 
discovered crude oil releasing from the 
tank mixer, which involved an older unit 
using an obsolete hinge pin design. While 
the product was pumped out of the tank to 
below the tank mixer level, 6,034-barrels 
were released into the tank dike.  The 
investigation determined the snap ring on 
the top pin broke which allowed the pin to 
move up and disengage the hinge point. 
The mixer tilted causing damage to the 
propeller shaft seal.  The damaged seal 
allowed crude oil to flow from the tank 
into the dike. A new mixer was installed. All tank mixers were 
inspected and retrofitted with the 2011 hinge assembly kits from 
the manufacturer. Figures 10-11 show the disengaged top hinge 
pin from the cover flange, the mixer, and the failed snap ring. 

Root Cause: A tank mixer leak occurred due a snap ring which 
broke after many years of service, which resulted in the pin for 
the top mounting bracket becoming disengaged.  The mixer was 
installed with the first 1990 retrofit design from the manufacturer 
but had not been upgraded to the second, 2011, retrofit. The tank 
had been recently acquired and the new operator did not have 
complete records for the tanks. The manufacturer has confirmed 
that notices and replacement parts were received by the prior tank operator. 

2. Hermleigh, TX (700 barrels)– Report No. 20160280 
Summary: On August 8, 2016, delivery from breakout tank was completed at approximately 02:35 
CT. The control center received tank creep alarms and contacted field operations personnel to 
investigate. At approximately 06:25 CT, field personnel discovered a release from the tank mixer 
area. Additional field personnel and resources were dispatched to location while the tank was pumped 
out to below the tank mixer level to stop the release. All free crude oil was recovered via vacuum 
truck and contaminated soil was remediated on site. Total volume released was 700 barrels, ~ 250 
barrels were recovered, ~145 barrels were entrained in the soil, and ~ 305 barrels volatilized. 

Root Cause: The mixer hinge assembly failed causing the release of crude oil from the tank. The 
mixer hinge assembly was removed and sent for third-party metallurgical analysis. Analysis 
concluded that the cause was failure of the upper snap clip of the mixer hinge assembly, causing 

Figure 11: Broken Snap Ring. 

Figure 10: Disengaged Hinge Assembly 
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excessive vibration and ultimate disengagement of the mixer hinge. Other mixers of same design and 
manufacturer in the operator’s system were inspected and repaired or retrofitted with the 
manufacturer’s hinge assembly replacement kits. 

3. Willow Creek, TX (70 miles northwest of Dallas – 12,229 barrels) – Report No. 20110210 

Summary: On June 4, 2011, the control center observed the tank level dropping at faster than normal 
pumping rates. The operator’s technician identified that the tank mixer failed, and a vapor cloud 
formed inside the dike. An estimated 12,229 barrels released into the dike.  

Root Cause: The retaining ring that holds the snap ring failed.  After contacting the manufacturer, all 
the mixers in the operator’s system were inspected and modifications were made to replace obsolete 
hinge assemblies with the current design.  

4. Sundown, TX (10,200 barrels) – Report No. 20100240 

Summary: On October 11, 2010, at approximately 07:30 CT an operator discovered a tank release. 
10,200 barrels of crude oil released into the dike. Upon discovery of the release, operator personnel 
immediately assessed the situation, and verified there was no potential to impact sensitive areas.  
Operator personnel attempted to mitigate further release by stopping the flow of oil, and responded 
with quick clean-up of the area by deploying an appropriate level of response resources.  

Root Cause: The operator conducted a TapRooT® investigation of the incident and an outside 
metallurgist analyzed the hinge assembly on the mixer. Both determined that equipment event was 
the apparent cause of the incident. Specifically, the operator determined that the hinge assembly on 
a mixer disengaged, causing a separation of the mixer from the tank.  

5. Borger, TX (15,000 barrels)- Report No. 20060353 

Summary: On December 3, 2006, the operator reported a release from a full 130,000-barrel crude oil 
tank from the previous day due to a mixer event.  Although the operator discovered the leak soon 
after the release began, it took several hours to transfer the product below the opening where the 
mixer separated from the tank. Ultimately, 15,000 barrels of product released into the dike area of 
which 14,446 barrels were recovered.   

Root Cause: The snap ring holding the tank mixer top hinge pin in place failed. This allowed the pin 
to come out due to the movement of the mixer.  The bottom hinge pin remained in place, but the top 
portion of the mixer fell away from the tank, partially pulling the mixer shaft out of the flanged 
housing attached to the tank.  The oil in the tank then sprayed out from around the shaft and displaced 
packing.  

Accident Investigation Summaries of Tank Roof Legs Contacting Mixer 

1. Jones Creek, TX (20 barrels) Report No. 20200038 

A tank was placed into service in December 2019.  The roof leg settings had been on high until March 26, 
2020, when the operators changed products in the tank.  The pins were not set for low legs and drew the 
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volume down far enough that the roof came into contact with the mixers, causing mechanical damage.  A 
few days later, the mixer seals failed.8   

2. Cushing, OK (2 barrels) Report No. 20190218 

On June 12, 2019, the tank mixer start/stop settings were set for proper mixing, but did not take into 
consideration the proximity to the roof leg. Product was forced through the roof leg penetration and onto 
the external floating roof. 

3. Gillette, TX (0.6 barrels) Report No. 20190094 

On March 3, 2019, an operator discovered condensate on the ground near the roof drain and a roof leg 
sleeve positioned above the tank mixer. When the floating roof height reached a lower level, the turbulence 
from running the mixer pushed condensate through the leg sleeve and followed the roof drain to the 
ground. To prevent reoccurrence, sleeve caps were placed on the leg sleeves of similar leg-over-mixer 
configurations.  

4. Cygnet, IL (2 barrels) Report No. 20160204 

On June 2, 2016, a tank was being pumped out to change from a sweet to a sour crude. The roof legs 
were in the lower position which allowed the roof to hit the mixer propeller causing the seal to fail.  

5. Hope, TX (10 gallons) Report No. 20150178 

On May 7, 2015, operating personnel identified crude oil under the tank mixer. The investigation found that 
one of the pontoons on the roof contacted the mixer propeller causing stress on the ball-packing gland. The 
mixer was repaired and the tank will now only be allowed to rest on high legs. 

Summary of Causes and Remediation of All Mixer Product Releases from 2010 to March 2020 

Most mixer releases are due to small seal leaks with minimal repair cost.  

Remediation Measures – Good Practice  
Some operators install a seal pot or tattletale that serves to contain, detect, and alert the operator of a 
leak before it affects the environment. Operators can identify small leaks during periodic inspections, 
or with the addition of telemetry/sensors, can remotely monitor the seal pot. 

 

The following is a summary of the product release causes and remediation measures operators 
reported to PHMSA related to mixer failures between January 2010 and March 2020: 

Product Release Cause Remediation 

Vibration caused hinge pin to disengage. Replace hinge assembly using the 
newest (2011) retrofit kit. Monitor 
for vibration readings. Remediate 
condition causing vibration. 

                                                      
8 This event is still under investigation.  Information provided is preliminary. 
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Seal and bearing leaks (Note: The mixer created 
two points of potential release. The mixing shaft 
seals and for those mixers that pivot, the pivot ball 
seal.) 

• Normal wear and tear on mixer seals and bearings.  
• Product is leaking out of top pinion O-ring allowing 

gearbox reservoir to run dry. Shaft seizes and motor 
overheats causing seal leaks.  

• Solid material in the crude oil caused seal abrasion. 
• Defective mechanical seal. 
• Seal damaged due to improper belt tension.  
• Vibration allowed the shaft to move axially or come 

out of alignment. The thrust bearing failed causing 
the seal to leak.  

• Vibration caused the bolt that connects the mixer 
shaft to the drive yoke to disconnect. Once 
disconnected, the mixer shaft moved forward into the 
tank causing the mechanical seal to separate causing 
oil to fill the gear box housing and overflow.  

• Cracks in the seal of the gear box caused by paraffin 
building up (from crude oil) on the propellers 
resulting in vibration and misalignment. 

• Tension spring designed to hold the seal with the 
proper force failed. Possible lack of evenly 
distributed tension around the seal face from multiple 
springs.  

• The seal dried out and cracked due to the mixer 
sitting idle. 

• Replace seals, bearings and other parts 
as needed. Upgrade to improved seal 
and bearing materials.  

• Realign propeller shaft. 
• If vibration was a contributing factor, 

evaluate and remediate the vibration 
cause. Vibration may be result of 
improper mixer specification.  

 

Manufacturing defects  
• Failed to properly seat the tubing ferrule on 

compression fitting on vent tube on mixer.  Product 
releases through vent tube. 

• Drain plugs were not installed at the factory. 
• Failed cover flange. Possible manufacturing defect. 

Operator did not provide update. 

• Manufacturer implemented a pressure 
test on the vent tube assembly. 

• Manufacturer reviewing their 
equipment inspection process and 
developing improved quality control. 

Improper mixer selection.  

• A tank valve release due to oxygen accelerated 
carbon dioxide corrosion. The mixer was inadequate 
and allowed water/oxygen to accumulate in the tank. 

Perform an engineering assessment 
of tank and product for 
compatibility with mixer prior to 
installation.   
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• A seal release occurred due to high vibration caused 
by large clearance between inboard bearing sleeve 
and shaft.  

Gear box was contaminated with water when a 
tank mixer seal failed during a hurricane. 
Operator flushed gear box oil with new oil but 
subsequently, a release occurred. 

Replace gear boxes when they are 
contaminated with flood water. 

Seal releases due to mixer contacting floating tank roof.  

• See accident summaries above. 

Verify adequate clearance between 
propellers, sleeves, and the tank 
structure when selecting mixers and 
operating tank. 

Regulatory Requirements for Tank Inspections and Associated Appurtenances: 
Pursuant to 49 CFR § 195.402(c)(3), operators must have a manual of written procedures to provide 
safety during maintenance and normal operations for operating, maintaining, and repairing its 
pipeline system in accordance with the requirements in Subpart F (Operations and Maintenance), 
including § 195.432 Inspection of in-service breakout tanks and Subpart H – (Corrosion Control). 

• § 195.432 (b) Inspection of in-service breakout tanks  

This section promulgates the requirements for operators to inspect the physical integrity of in-
service atmospheric and low pressure above-ground breakout tanks per API Std 653, “Tank 
Inspection, Repair, Alteration, and Reconstruction" 3rd edition. 

•  API Standard 650 “Welded Steel Tanks for Oil Storage” 11th edition (Incorporated by 
Reference, see § 195.3) 

o Section 6.3 Inspections from the outside of the tank, states that these inspections should 
be performed on regular intervals not to exceed 1 month. 

o Section 6.3.1.3 This routine in-service inspection shall include a visual inspection of the 
tank’s exterior surfaces. Evidence of leaks; shell distortions; signs of settlement; 
corrosion; and condition of the foundation, paint coatings, insulation systems, and 
appurtenances should be documented for follow-up action by an authorized inspector. 

o Section C.1.3.6 is a sample checklist for inspecting tanks. This check list calls out 
inspecting for proper mounting and support and to inspect for leakage. 

AID Recommendations for Inspectors 

• Inspectors are advised to ensure that operators have reviewed manufacturers’ safety advisories 
and act where needed to mitigate the risk identified in the advisory. 

• Inspectors are advised to ensure that operators take the following measures to inspect mechanical 
hinge assemblies on all crude oil mixers in use on breakout tanks used for crude oil:  
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o Examine the top and bottom hinge pin fastener to ensure they are in the proper position;

o Determine whether Jensen mixers have been retrofitted with the 2011 hinge assembly;

o Make all needed modifications to install a preventive and mitigative repair.

• Inspectors are advised to ensure that operators conduct periodic examination coordinated with
monthly API Std 653 tank inspections of mixer mechanical fasteners after retrofit to ensure
integrity and safety of the retrofit, and should consider including this in their Operations and
Maintenance (O&M) Procedures covering breakout tank inspections.

• Inspectors may encourage operators to mitigate the risk of catastrophic seal releases. A good
practice for operators is to install an early leak identification device such as a seal pot that collects
leaking product so the operator might identify a leak while it is small. The collection pot should
have a sight glass or other method to allow observation of any collected product. Periodic
observations of these collection pots can prevent product from reaching the ground. In addition
to visual detection, the collection pots can be equipped with a level switch. The level switch can
be designed to alarm locally and/or to SCADA control centers.  The switch may also be designed
to automatically shut down the mixer to prevent any further damage and product release from the
seal.

• Inspectors may encourage operators to mitigate the risk of product release due to vibration. A
good practice for operators is to install a vibration sensor to notify personnel of needed
maintenance and/or shut down the mixers.

Additional Resources 

See Attachments for the following files9: 

• Hinge Pin Notification 1990

• Hinge Pin Notice 2011

• Jensen 600 Series Installation, Operations and Maintenance Manual

• Philadelphia Mixer Solutions Guardian Environmental Leak Detector Brochure

• CutlassTM Side Entry Belt Tank Mixers Installation, Operations and Maintenance Manual

9 Documents provided by Jensen and Philadelphia Mixer Solutions. 
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1. Remove blank cover plate from tank manway 


and check mixer mount for correct size, hole 


location and orientation. 


2. Mount propeller and prop lock onto shaft IF 


manway is large enough for propeller to “roll 


through”. 


3. Install gasket and bolt mixer mount with mix-


er to manway. Installation can be facilitated 


by approaching the tank with the mixer on 


the LEFT.  


CAUTION- mixer pinion shaft must 


be vertical when mixer is bolted to 


manway. 


4. Mount electrical motor to motor mount, if 


not mounted at factory. Install motor mount 


with motor on top of the mixer, lining up the 


holes and installing cap screws. Align motor 


coupling alignment. 


Series 600 Vari-Angle Mixers — Installation 



Jensen Sales

Typewritten Text

NOTE: IF HYRO-TESTING FOLLOW LOCK OUT PROCEDURE LISTED IN THIS IOM BEFORE FILLING TANK!
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1. Remove blank tank cover plate from tank 


manway and check mixer mount, if ordered from 


factory, for correct size, hole location and 


orientation. 


2. If mixer mount is not ordered from factory, burn 


hole nozzle in the blank mixer mount as follows: 


[Allow at least 12” (309 mm) clearance between 


tip of propeller and tank floor. Nozzle may be 


mounted as low on plate as welding of nozzle 


and gussets permits, keeping proper propeller 


clearance in mind.] 


3. Insert nozzle in burned hole and weld after 


orienting “top” correctly. 


4. Install Gasket and bolt mixer to nozzle. CAUTION 


– The mixer pinion shaft must be in line with 


“top” stamped on the thickness of the nozzle. 


5. Mount propeller and prop lock onto shaft if 


manway is large enough for propeller to “roll 


through”. 


6. Install gasket and bolt mixer mount with mixer to 


manway. CAUTION- Mixer pinion shaft must be 


vertical when mixer is bolted on manway. 


7. Mount electric motor to motor mount if not 


mounted at factory. Install motor mount, with 


motor on top of the mixer, lining up the holes 


and installing cap screw. For motor coupling 


alignment, see page 5. 


MODEL NOZZLE HOLE 


605 6” 150# 7º  6 7/8 I.D. (175 mm) 


620 8” 150# 7º  8 7/8 I.D. (225 mm) 


650 10” 150# 10º  11 1/8 I.D. (283 mm) 


680 12” 150# 10º  13 1/8 I.D. (333 mm) 


Series 600 Fixed Angle Mixers — Installation 
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Alignment of motor coupling  


Jensen Series 600 Mixer couplings have precisely machined edges for easy alignment using only 


a straight edge. The following adjustment points on 


the motor mount are used for coupling alignment: 


(A) Oversize hole in motor. 


(B) Shims under motor feet are used for parallel and 


angular alignment. 


(C) Set screw is used for angular alignment and 


adjustment of the gap between coupling halves. 


(D) Oversized holes in the motor mount base are used for 


parallel alignment. Very small final adjustments are 


made by tapping or bumping the motor mount while 


the base bolts are snug but not tight. 


 


Manway Propeller ROLL-THROUGH clearances: 


Manway 


depth 


      


H 20 23 26 29 32 35 


4 14 16 17 19 20 22 


5 15 16 18 19 21 22 


6 16 17 19 20 22 24 


7 16 17 19 22 24 25 


8 18 19 20 23 25 26 


9 18 19 20 24 26 28 


10 18 20 22 24 27 29 


11 18 21 22 25 27 30 


12 19 21 22 25 28 30 


13 19 21 22 26 29 32 


14 21 22 24 27 30 34 


15 21 22 25 28 30 34 


Propeller size /Manway I.D. 


Example: A 29” propeller will rotate through a 23” 


manway I.D.  provided the depth of opening is 8” or 


less 


H 


M
an


w
ay


 O
p


e
n
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g 
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Flexible Coupling Element Installation 


For coupling element replacement 


• Perform electrical lockout. 


• Remove the coupling cover. 


• Remove the bolts on the motor and gearbox coupling 


halves. 


• The flexible element will now slide out.  


 


To install the flexible element 


• Position as shown with one cap screw installed on top and 


bottom. 


• Pivot the element into position. 


• Insert the rest of the bolts into the flexible element. 


• Tighten to the torque values shown below. 


Tighten screws evenly to prevent stripping threads and in a star pattern to prevent warping of coupling. 


Model Torque  GAP 


605 120 lb-in 1.06”  (27mm) 


620 120 lb-in 1.12”  (29mm) 


650 240 lb-in 1.38”  (35mm) 


680 240 lb-in 1.5”  (38mm) 


.031 Max 


B A 


A -B .062 Max 


Propeller Clearance & Fluid Levels 


Almost every vibration problem experienced with Jensen Mixers has proved to be a result of too little clearance 


between tank walls or floors and the mixer propeller.  Operation of mixers with low fluid levels in the tank will 


cause air to be drawn into the propeller flow stream and will also cause vibration. 
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Before Initial Mixer Startup: 


1. Once fluid level is above the mixer, remove the upper vent 


plug and open the valve until all the trapped air has been 


released and the mixer is filled with tank fluid. Close the valve 


and replace the plug. (Warning: As the mixer fills, some tank 


fluid may escape through the vent tube.) 


2. Fill gearbox with oil to the bottom of the threads on fill hole. 


Start the mixer and run for 10 minutes. While mixer is still running fill to 


bottom of the threads again. 


3. Confirm correct rotation direction. 


4. Because the assembly of the mixer is done in a dry environment, some 


adjustment of the vari-angle ball packing will be necessary after the tank is 


filled with product. If excessive leakage occurs around the ball, simply 


tighten the four nuts at the packing gland evenly until the leakage is 


reduced to a minimum. Some tightening may be necessary after the 


machine has operated for a short while. 


5. Change oil (while HOT) after first 10 hours operation. 


 


 


Periodic Maintenance for normal operation: 


• WEEKLY: Observe lower indicator glass on First Watch for fluid, this will be 


indication of seal issues. 


• WEEKLY: Check external moving parts for abnormal wear or misalignment. 


• MONTHLY: With the mixer running, check for noise and vibration.  (See 


Troubleshooting if occurs) 


• ANNUALLY: Change oil once each year and inspect flexible coupling. 


 IF UNIT OPERATED CONTINUALLY CHANGE OIL QUARTERLY AND INSPECT COUPLING.  


Pre-Startup: Fixed and Vari-Angle Mixers 


Run-in requirements:  
Jensen Mixers do not require any special run-in procedure. However, gearbox oil should be changed (while 


hot) after the first 10 hours operation. 


Normal Operation: Change once seasonally, inspect regularly.  


To Inspect Oil Level: Remove fill plug. If indicator bar inside gear box is visible, oil is too low. Fill to bottom 


of threads. 


To Change Oil: While oil is hot, remove drain plug and drain. Replace plug and fill to bottom of threads. 


Then start mixer and again fill to bottom of threads. 
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600 Variable Angle Mixers 


Mixers with existing sediment accumulation should be operated continuously as long as 


fluid level is two and a half times the diameter of the propeller above the arc of the 


upper propeller tip and sediment content in outgoing stream is acceptable. Mixer angle 


variation from full left to full right and to center should be made periodically – once each 


day during continuous running. Mixer equipped with Jensen Variable Angle actuators 


automatically reposition themselves. 


 


Mixers to be used as effective sediment control on clean tanks, start mixer 4 hours 


before pump-out begins and continue until tank is half full. This procedure will need to 


be modified to suit climate and conditions. In controlling sediment, angle variation need 


be made only about once each quarter. Mixers equipped with the Jensen Variable Angle 


actuator will automatically make all angle changes. No scheduling or other attention is 


necessary. 


 


600 Fixed Angle Mixers 


Jensen Fixed Angle Mixers are recommended for blending in accordance with your 


company’s specification furnished at time of purchase. Blending times, fluid 


characteristics, operating procedures etc., are spelled out in this specification. If 


operating procedure have not been specified, Jensen recommends:  


 


•If fluids to be mixed are pumped into tank at the same time, operate mixer during 


filling. 


•If fluids to be mixed are already blended and purpose of mixer is to prevent 


stratification, automatic timer control is recommended with a cycle of 2 hours on, 6 


hours off. 


•If fixed angle mixers are to be used for reducing sediment deposits in crude oil storage 


tanks, use the operating procedure recommended under “Vari-Angle Mixers”. 


 


Mixer Operation: 
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1. If appropriate familiarize yourself with the Jensen FIRST-WATCH system. 


2. Remove end bearing cap by first loosening vertical 


pinch bolt and horizontal cap-to-gearcase bolt. Do not 


operate mixer with end bearing cap removed.  


3. Rotate the drive yoke so that “Pull-Turn” printed on 


the yoke is in the 12 o’clock position. 


4. Remove the bolts from the drive yoke. 


5. Pull the yoke back to 


stop (1/2” to 1-1/4”), and 


then turn it counter-


clockwise till lock engages and shaft stops (90 degrees or more). 


This seals off the tank contents. If the yoke cannot be pulled back 


by hand, jack screw holes are 


provided in the yoke. 


6. Remove shaft bolt, drive 


yoke and key. Mechanical 


seal may now be removed. When removing the seal, 


rotate it counter-clockwise only to avoid disturbing the 


tank sealing function at the other end of the mixer. 


7. To remove the seal, simply pull it off the shaft. Note 


that the seal drive pin is located over the shaft keyway. If 


the seal is to be replaced, push new seal onto shaft, also rotating the seal counter-clockwise 


only, and observe the rest of this procedure. Be sure the seal drive pin extends into the hole 


above the keyway in the drive yoke. 


8. Install the key and the yoke. Note that the yoke must be 


sliding fit on the shaft. (Anti-seize is recommended) 


9. Slide the thrust bearing over the shaft and the yoke, securing 


it with a cap screw to the end of shaft. 


10. Unlock the mixer shaft and slide it forward till the yoke 


engages with the drive sleeve fully. It will be forced away 


from the drive sleeve about ¼ inch by the seal spring tension. 


Do not force the yoke against the drive sleeve by using the yoke cap screw except to take up 


the seal spring tension. 


11. Bolt the yoke to the drive sleeve. Slip the yoke cover over the thrust bearing and secure it with 


the housing bolts. 


12. Now vent the mixer by carefully opening the vent valve (or plug) and either filling with light oil 


or some material compatible with tank contents, then closing the valve or replacing plug. 


13. Do not tighten the pinch bolt (on 605/620/650) until after the mixer has had a chance to run for 


a few minutes. This stabilizes the location of the thrust bearing. 


Mechanical Seal Replacement for models 605, 620 and 650 
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1. If appropriate familiarize yourself with the Jensen FIRST-WATCH system. 


2. Remove (4) horizontal bearing housing – to –bearing cap screws. 


(B) Remove horizontal bearing cap-to-gearcase bolts (C) take off 


bearing cap. Do not operate mixer with bearing cap removed. 


3. Remove the yoke-to-drive 


sleeve bolts (D) Rotate the yoke so 


that “pull-Lock” on the yoke is 


facing up. 


4. Pull the yoke back (A) 


approximately ½” to 1 ¼” and 


rotate ¼ turn counter clockwise until 


lock engages and shaft stops (90º) or 


more (B) This seals off the tank contents and holds the shaft securely. If 


the yoke is difficult to pull back by hand, jack screw holes in the yoke 


flange may be used as a light duty puller only. If strong resistance is 


encountered, use a wheel or bearing puller. 


5. Remove the shaft bolt, then the thrust 


bearing assembly. Note that the thrust bearing 


assembly comes off as a unit. It is not necessary to disassemble the 


unit unless the bearing is to be replaced. 


6. Remove the yoke. Note the position of 


the seal drive pin opposite the shaft 


keyway. When reassembling the mixer, be 


sure that the matching hole in the yoke aligns with this drive pin. 


7. If the drive pin and the yoke hole are not properly aligned, the 


mechanical seal could be destroyed. 


8. To remove the seal, simply pull it carefully off the shaft with a 


counter-clockwise, twisting motion. 


Mechanical Seal Replacement Model 680 


Reassembly Notes 
• Install seal, noting location of driving pin. 
• Install Yoke key and Yoke—Confirm the seal drive pin extends into the 


receiving hole in the drive yoke.  
• Install bearing assembly and shaft bolt. 
• Rotate Yoke and push forward to engage mechanical seal and unlock 


mixer. 
• Install Yoke bolts and torque to specifications. 
• Install Yoke Cap and install 4 cap bolts and 4 bearing bolts. 
• Follow startup procedures. 


(A) 


(B) 
(C) 


(D) 


(A) 
(B) 
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Know your First Watch System 


A technician can tell with a simple glance the 


condition of the sealing system.  


Green = Good. System is operating normal. 


Red = System needs attention. Product is 


leaking which could be an indication that the 


mechanical seal has reached the end of its 


life. 


If product can be seen in the middle port (1” NPT) 


immediate action should be taken. If  action is 


delayed it could result in loss of product.  


This is the preferred port for customer installed 


remote sensing.  


If product can be seen in TOP PORT (3/4 NPT) 


immediate action MUST be taken. If  action is 


delayed it WILL result in loss of product.   


To drain the FIRST WATCH reservoir:  


1) Remove the plug at the base of the reservoir 


valve. 


2) Turn the handle to open the valve. 


3) Reverse the process to put back into service. 


In the case of a seal change the hose may 


remain connected to the yoke cap. 


 


For questions please contact us at  


1-800-826-5646 or 918-627-5770. 


Thank you for choosing JENSEN MIXERS. 


2. 


1. 
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Gearbox Removal 


1. Remove mechanical seal 


2. Remove bolt in motor half of flexible 


coupling. 


3. Drain shaft sleeve by removing plug shown at 


(A) of the illustration. 


4. Drain the gearbox oil by removing plug at (B). 


5. Remove the nut from the mixer body at (C). 


6. Support the gearbox evenly and slide it off 


the body studs. When it is free of the studs, 


slide it off the propeller shaft. 


To reinstall the gearbox, first clean the shaft of any 


dirt or grit, then proceed as follows: 


 


 


 


 


Gear Inspection 


Remove two bolts retaining pinion assembly. 


Remove pinion assembly. If necessary, the 


housing may be pried upwards at the joint 


between the pinion housing flange and the 


gearcase. The condition of the gear set and 


bearing can be determined from the contact 


pattern on the gear teeth. The contact pattern is 


also used as a check on adjustment after 


rebuilding. 


(A)  
(B)  


(C)  
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Recommended Fastener Torque Values 


Field service and inspection on Jensen Series 600 Mixers requires only basic hand tools. The following 


list will allow removal of all major components 


Wrenches (2 each) 7/16”, 1/2”, 9/16”, 3/4”, 15/16” 


One adjustable wrench (3/4 jaw opening) 


Two large screwdrivers. 


Fastener Location 605  
Size Torque 


620  
Size Torque 


650 – 680 Size 
Torque 


Coupling Element 1/4    120 in-lb 1/4    120 in-lb 5/16    240 in-lb 


Yoke/Drive Sleeve 5/16    75 in-lb 3/8      120 in-lb 1/2      360 in-lb 


GB Case / Cover 3/8    120 in-lb 3/8      120 in-lb 3/8       120 in-lb 


Yoke Cap 1/2       30 ft-lb 1/2       30 in-lb 5/8        70 ft-lb 


Pinion Housing 1/2       30 ft-lb 1/2       30 ft-lb 5/8        70 ft-lb 


Yoke & Prop / Shaft 1/2       30 ft-lb 1/2       30 ft-lb 1/2       30 ft-lb 


GB /Mixer Flange 1/2       30 ft-lb 5/8        70 ft-lb 5/8        70 ft-lb 


Ring Gear 3/8       40 ft-lb 3/8        40 ft-lb ½           100 ft-lb 


Pinion Nut                80 ft-lb                140 -lb               160 -lb 


Reinstalling Gearbox 


Loosen the pinch bolt at the side of the yoke cover, releasing the thrust bearing from the yoke 


cover. (The 680 gearbox has no pinch bolts, but requires the removal of the four hex-head cap 


screws on the back face of the yoke cover.)  


 Remove the yoke cover, thrust bearing assembly and yoke from the gearbox. 


Slide the gearbox over the mixer shaft carefully (so as not to unlock the tank seal) and reinstall 


nuts at the mixer body. 


Realign the gearbox to the motor, leveling the coupling upper face. 


Install the key and the yoke. Note that the yoke must be a sliding fit on the shaft. 


Slide the trust bearing over the shaft and the yoke, securing it with a cap screw to the end of the 


shaft. 


Unlock the mixer shaft and slide it forward till the yoke engages with the drive sleeve fully. It will 


be forced away from the drive sleeve about ¼ inch by the seal spring tension. Do not force the 


yoke against the drive sleeve by using the yoke cap screw except to take up the seal spring tension. 


Bolt the yoke to the drive sleeve. Slip the yoke cover over the thrust bearing assembly and secure 


it with the housing bolts. 


Now vent the mixer by carefully opening the vent plug and either filling with light oil or some 


material compatible with the tank contents, then replacing the plug. 


Rotate the input coupling by hand four turns before turning on electric power to the motor. 


Do not tighten the pinch bolt until after the mixer has had a chance to run for a few minutes, 


stabilizing the location of the thrust bearing. 
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Disassembly 
1. Clamp pinion teeth in a vise equipped with soft jaws to prevent damage. 


2. Remove pinion nut. 


3. Remove coupling half. Pry between coupling and pinion housing or use a 


bearing puller to start it off. 


4. Tap the housing upwards lightly with a rubber mallet, then lift it off. 


5. Pull both bearings. If either bearing is damaged, replace both. 


Pinion Bearing and Gear Replacement 


Reassembly 


Reverse the procedure above. Start by using the same shim thickness under bearing as the original 


assembly;   this will serve as a starting point. When reassembled, the pinion housing should turn 


freely, but with no slack that can be felt by rocking the housing. If it is too tight, disassemble and add 


shims under the upper bearing; if it is too loose, reduce shim thickness. There should be no 


measurable preload on this assembly. 


 


Pinion Depth Adjustment 
The distance from the bottom face of the pinion to the housing flange  


 
If (M) is greater than it should be, shims must be added as shown. 


If the outside of the upper case flange is stamped with a number such as 


+002, add .002” to the shim requirement. If stamped number is -001, 


deduct .001” from the shims required. 


Replace O-ring 


Put pinion assembly in gearcase and install bolts. Torque to specifications. 


Model  “M” Dimensions 


605 2.688”  (68.275 mm) 


620 3.000”  (76.200 mm) 


650 & 680 3.500”  (88.900 mm) 


M 
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Gear Set Contact Pattern 


Using a suitable marking compound, check the contact 


pattern. If the markings look like the first depiction, the 


pattern is to accepted standards. 


Gears are cut with a contact pattern about half the length 


of the tooth, the location slightly favoring the toe end 


of the tooth. Under load the pattern will shift 


somewhat toward the heel of the tooth, and thus 


become more central, under no circumstances must the pattern be concentrated on the ends of 


the teeth. 


If the contact pattern looks like the second 


depiction, remove shims between the case and 


pinion bearing housing. This pattern indicates 


that the pinion is sitting too high. 


If the contact pattern looks like the third depiction 


add shims between the case and pinion bearing 


housing. This pattern indicates that the pinion is sitting to low. 


Ring Gear and Main Bearing Replacement 


Disassembly 


Clamp gearbox cover on workbench with the small end up. 


Remove the case / cover bolts and lift off the gearcase. 


Lift the drive sleeve up off the body. The gear and bearing 


should be inspected at this point. Replace if  gears or bearings 


are excessively worn or loose. A bearing puller may be 


required to remove the main bearing from the drive sleeve. 
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Reassemble – Backlash Adjustment 


1. Bolt ring gear to drive sleeve. See recommended torque values. 


2. Press main bearing onto drive sleeve. 


3. Position the drive sleeve back over the body without shims. 


4. Position gearcase, with pinion assembly, over the drive sleeve.     


 Do not install case/body bolts or the oil seal. 


5. Bolt a bar to the drive sleeve as shown. Swing the bar back and forth through a short arc until 


the backlash gap can be felt. Move the bar clockwise until tooth contact can just be noticed. 


Carefully clamp a bar on the coupling half so 


that it barely touches the left side of the drive 


sleeve bar. Move the drive sleeve bar 


counterclockwise until tooth contact is just 


felt again. Measure the gap between the 


bars. When the backlash is correct, this gap 


will correspond to the values shown on the 


illustration. 


6. Since no shims were installed this first time, they will probably have to be added now to correct 


the contact of the ring and pinion. Once complete 


reassemble drive-sleeve and gearcase. Re-measure 


and repeat this process until the backlash is in the 


specified range. 


7. When the adjustment is correct, remove the case 


and position the case / body O-ring, replace the 


case and fasten the case/body cap screws. 


8. Install the oil seal. 


605 = .025-.030” 0.7-0.8 mm 


620 = .030-.035” 0.8-0.9 mm 


650 & 680 = .035-.040”                       0.9-1.0 mm 
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Shaft Bearing Inspection 


When the gearbox is removed for repairs, it is important that the shaft bearing be inspected. Proceed 


once tank product is below centerline of mixer: 


1. Once the gearbox has been 


removed, the inner sleeve which 


holds the shaft bearing can be 


removed. A groove is provided on 


the exposed end of the inner sleeve; 


a pair of screwdrivers may be used 


here to extract the inner tube. 


2. The shaft bearing is located inside 


the inner sleeve at the propeller end. If it is 


badly worn or scored, it should be replaced. 


3. The bushing material is solid tungsten carbide 


for greatest resistance to wear in the most abrasive environments. If it is worn it will be necessary 


to replace the entire inner tube assembly. 


4. To reinstall the inner sleeve, position the lugs on the gearbox end of the sleeve vertically, then push 


the sleeve in until it stops. Replace the O-ring on the outside of the sleeve. 


5. We recommend when mixing light products such as gasoline or materials containing abrasive 


matter, the inner sleeve be removed and the TC bushing be inspected at least once every two 


years. 


Shaft Wear Sleeve 


Jensen Series 600 mixers (excluding HT models) are equipped with a reversible shaft wear sleeve. 


When the tank is out of service for periodic maintenance, the wear sleeve should be inspected. If it 


is badly worn or scored, it should be 


reversed or replaced. To change the 


sleeve, remove the propeller and shaft 


lock bushing, reverse the wear sleeve 


and reassemble. See part 5 under Shaft 


Bearing Inspection. 
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Long Term Shaft Lock Securing Device 


Pipe dimensions required / If cap, yoke, and 


seal are removed 


 


Washer: with a 5/8” hole and OD larger than 


pipe. Size and shape unimportant. 


 


Install as shown. Use standard shaft cap screw 


in end of shaft. Screw should be snug – not tight. 


 


For all normal seal maintenance the shaft lock ring will provide adequate security for the tank shutoff 


device. If it becomes necessary during mechanical seal or gearbox maintenance to leave the mixer 


unattended for any appreciable length of time, we recommend that this shaft lock securing device 


be fabricated and installed. We particularly recommend this procedure where two or more mixers 


are installed in a tank. The fluid flow from one mixer may tend to turn the propeller of the mixer 


being serviced, causing the tank shutoff device to disengage. 


 


Dimensions Required (if gearbox is removed) 


 


 


Washer: 5/8” dia. Hole. OD larger than pipe. Size and 


shape unimportant. 


Install as shown. Use standard shaft cap screw in end of 


shaft. Screw should be snug – not tight. 


Model B Pipe Size 


605 3 7/8” 3” IPS 


620 5 1/8” 4” IPS 


650 5 7/8” 4” IPS 


680 6 3/8” 6” IPS 


Model A Pipe Size 


605 13 1/4” 3” IPS 


620 16 1/4” 4” IPS 


650 20” 4” IPS 


680 21 3/4” 6” IPS 


(B) 


(A) 
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Lubrication schedule 


Your Jensen Mixer International, Inc. mechanical actuator has been lubricated and grease-packed with high 


quality Moly E.P. semi-synthetic grease at the factory. 


For maximum protection and long life, grease regularly as specified with the recommended lubricant or 


equivalent. 


Grease Lubrication Intervals


 


Gearbox Recommended Lubrication based on yearly temperatures. 


-20 degrees F (-29 degrees C) to 100 degrees F (38 degrees C) …. SAE 80 Multi-purpose gear lube (EP) 


0 degrees F (-18 degrees C) to 120 degrees F (49 degrees C) …. SAE 90 Multi-purpose gear lube (EP) 


32 degrees F (0 degrees C) up……………………………………………. …. SAE 140 Multi-purpose gear lube (EP) 


Unit Check Repack 


Drive Unit Every 6 Months Every 2 Years 


Actuator Unit Every 6 Months Every 2 Years 


Linkage Rod Zerks Every 6 Months Every 6 Months 


Hinge Zerks Every 6 Months Every 6 Months 


1. Oil leakage from Gear-
box 


A. Faulty or worn mechanical seal. 


B. Faulty O-Ring. 


2. Clicking Noise A. Misaligned motor. 
B. Misaligned Coupling. 
C. Low oil in Gearbox. 
C. Loose belt. 


3. Vibration 


If Vibration above .5 IN/


SEC PEAK LEVELS is ob-


served shut unit down. 


A. Not enough clearance between propeller and tank wall. 
B. Bent or damaged propeller blade. 
C. Not enough fluid above mixer shaft. 
D. Bad main bearing. 
E. Worn shaft bearing. 
F. Motor running backwards. 
G. Diffuser or other inlet pointed toward mixer. 
H. Change of Tank fluid conditions. 


4. Excessive belt wear A. Check for belt slip or worn pulley. 
B. Check for oil or rubber solvent on belt pulleys. 
C. Check for heat or chemical fumes. Belt should not get above 140 F. 


(60 C). 
D. Check motor misalignment. 
E. Check Belt Tension. 
F. Foreign material embedded into belt 


5. Hot electric motor A. Current overload. 


B. Bad motor bearing. 


C. Change of Tank fluid conditions. 


Trouble Shooting Guide 
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30


31


32


34


35


37


47


50
60


61


ITEM PART NAME
06 RING
07 THRUST BEARING
08 THRUST RING
11 YOKE
12 BEARING, UPPER PINION
13 BUSHING, UPPER PINION
14 SHIM SET
15 PINION CAP
16 O-RING, PINION CAP
17 SHIM SET
18 BEARING, LOWER PINION
22 YOKE CAP
23 WEAR SLEEVE
24 OIL SEAL
26 DRIVE SLEEVE
27 O-RING, SHAFT
28 CASE
30 COUPLING HUB
31 GEAR SET W/ CAP SCREWS
32 O-RING, BODY
34 MAIN BEARING


ITEM PART NAME
35 BODY
37 SHIM SET
47 O-RING, YOKE CAP
50 O-RING, BODY
57 VENT
60 SIGHT TUBE
61 PLUG
62 SEAL, AMS
63 WEAR SLEEVE, AMS
64 O RING, PINION CAP #2
65 FORWARD VENT ASSY


63
62


65


57
64
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Jensen Mechanical Actuator 


Installation of The Drive unit 


1. Remove the mixer bearing cap and take the nameplate off. Remove and discard the 


nameplate and screws. Note that on unit with vertical pinch bolt on the bearing cap, the 


vertical bolts must be loosened 


first. 


2. Fasten the drive hub to the 


thrust bearing assembly with 


the cap screws provided. 


3. Bolt the mixer bearing cap back 


on the gearbox. 


4. Bolt the mechanical actuator 


drive unit to the bearing cap 


with the hex head screws and lock washers provided. Be sure that the two locating pins fit 


the two holes in the bearing cap, and the square on the drive assembly properly engages 


the square socket in the drive hub. 


5. On mixers with vertical clamp bolts on the bearing cap, tighten these bolts securely. 


The Actuator Unit 


1. Bolt the actuator unit and mounting bracket assembly UNDER the “L” shaped plate on the 


right side of the mixer flange with two ½ -13 NC by 2 inch long bolts and lock washers 


provided. Caution: the flexible drive shaft connecting the drive unit to the actuator unit 


must be free of all kinks and must not touch the ground. 


2. Bolt the mixer mount bracket onto the “eye” that is already welded on the mixer mount. 


Tighten the square head set screw. 


3. Loosen the top bolt holding the actuator lever to the actuator unit. Raise lever to rotate. 


4. Install the linkage rod assembly. Make sure the linkage rod assembly model number 


agrees with the mixer model number on the serial plate. Serious damage to the actuator 


would result if the numbers do not agree. Tighten the top bolt holding the actuator lever 


to the actuator unit. Tighten linkage rod nuts and install cotter pins. 
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Synchronization – Two or more mixers 
If there are two mixers per tank, the mixers and actuators must be synchronized to operate together. 


To synchronize mixers on the tank, loosen the bolt on top of the actuator lever so that the 


serrations under lever skirt can be disengaged. Raise lever 1/8 inch and move the mixers until the 


arrows marked on the lever skirts are pointing to the same number on all actuator units. When this 


is accomplished, tighten all the bolts until the lever serrations are tight. All the mixers on the tank 


should now be aligned properly. (See Figure below) 


Under normal operation, an individual will not be able to see the actuator and mixer move. After 


mixers are started, check in about an hour or more to see if the arrow marker has moved at least 


1/2 mark on the actuator unit. The mixers should remain synchronized as long as all units start at 


the same time and run the same amount of time. Over time, it may be necessary to re-align the 


mixers; inspect mixer orientation quarterly. 
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LONG TERM STORAGE 


Jensen recommends long term (more than 90 days) storage procedures to protect mixers 


from atmospheric corrosion, physical damage and other harmful effects. Proper storage is 


especially important in corrosive or high humidity environments. Store and maintain related 


equipment (motors, control panels and similar devices) supplied by Jensen according to 


manufacturers' instructions. Failure to store and protect Jensen mixers properly may void 


any warranty, expressed or implied. 


 


Pre-storage Inspection 


When mixers are delivered, check impellers, impeller shafts and gearbox for shipping 


damage.  Report damage to carrier and Jensen Mixers. Protect, any carbon steel 


components from corrosion, and check protective shipping coatings. Renew if necessary. 


Use heavy grease with corrosion inhibitor or thick spray such as Holt Lloyd Corp. LPS-3. 


New gear drives do not require additional internal protective procedures if storage is less 


than 90 days. 


 


Storage Preparation and Maintenance 


Jensen recommends the customer store mixers mounted on factory-provided skids in 


original crating.  


1. Store each drive unit in its operating position, then fill gearbox to proper level with 
recommended lubricant. Rotate coupling until drive output shaft makes two complete 
evolutions. 


2. Connect motor heaters, if supplied to a proper power source. 


3. On side-entering mixer drives without motors installed, cover coupling half with heavy 
plastic sheet or bag and secure with cord or adhesive tape.  Cover motors and mixers 
with plastic or tarpaulins; secure. 


4. Check at 30-day intervals. Rotate motor shafts and rotate couplings for three or more 
complete rotations of output shafts. 


5. Store and maintain mixers according to location-specific instructions. 


 


Storage Locations 


Each type of storage location requires different procedures. 


• Location 1 (preferred): a dry, enclosed, temperature and humidity controlled 
environment. Relative humidity of 40% or lower is ideal. 


• Location 2 (acceptable): a dry, enclosed area such as a warehouse. 


           Marginally acceptable is an open shed with concrete floor. 


• Location 3 (not recommended): outdoors under waterproof covering or mounted in 
operating location. 
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Location-Specific Storage Instructions 


Location l. Perform preparation and maintenance through step 4 above. 


Location 2. Cover motor completely but do not seal off to prevent accumulation of moisture. 


Cover gear drive securely. Extreme conditions may require use of portable 


dehumidifiers or placement of renewable desiccant bags under coverings. 


Location 3. Cover motor completely but do not seal off to prevent accumulation of moisture. 


Cover gear drive securely. Secure all coverings against wind and rain. Extreme 


conditions may require placement of renewable desiccant bags under 


coverings. 


 


Preparation for Service after long term storage: 


1. Remove all protective materials and coverings. Wipe off dirt and oil. 


2. Check greased bearings; re-grease if necessary. 


3. Pour 32oz. tank compatible lubrication fluid into air vent to pre-lubricate seal. Hand 


rotate mixer through three full prop revolutions. 


4. If applicable: Drain 10 percent of storage lubricant volume to remove condensed 


moisture. Adjust lubricant level with proper lubricant. Putting mixers in service with 


contaminant-free storage lubricant is permissible. 


5. Review mixer manual thoroughly and follow installation, start up and operating 


procedures. 
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Guardian Environmental Leak Detector
Early Detection to Avoid Oil on the Ground







Philadelphia Mixing Solutions, Ltd™ and its subsidiary Mixing Solutions Limited™ lead the industry in providing 
customers with improved agitation and mixing processes for their mission-critical mixing operations. Backed by over 
60 years of industry experience, and with a rich tradition of technology going back to our roots with the original 
Philadelphia Gear Corporation, our engineers can analyze, design and implement superior mixing operations in 
a wide variety of agitation applications.


Are you worried About environmentAl 
consequences from weeping or fAiling seAls?


Would effective leak detection 
better protect you against 
environmental consequences or 
issues?


If so, the Guardian Environmental Leak Detector is 
the answer. With two systems available, you can 
get first alert warning of liquid from your mixing 
tank due to mechanical seal wear.


Both systems have visual indicators and require no 
separate lube oil. This makes it easy to install and 
cost-effective to maintain.


Both systems will help alert you to a failing seal 
when used as recommended. Our Guardian 
Plus Leak Detection system uses an Emerson® 
Rosemount® 2120 vibrating fork level switch 
that can be wired to your tank hub system for an 
automatic alert or to shut down your mixer if this 
becomes necessary.


The system is ASME compliant and has a large 
capacity storage vessel.


The units are intended to aid in maintenance activities aimed 
at detecting seal failure early. They are not intended to be used 
for spill prevention.


GUARDIAN VISUAL UNIT


Works with new units or retrofit on BSE and 
BSER units with an existing 3/8 in. atmospheric 
(non-process side) drain port in the seal


Easy maintenance, no separate lube oil needed


Visual check


GUARDIAN PLUS UNIT


Works with new units or retrofit on BSE and 
BSER units with an existing 3/8 in. atmospheric 
(non-process side) drain port in the seal


Easy maintenance, no separate lube oil needed


Uses a Rosemount® 2120 vibrating fork level switch that 
can be wired to existing systems for alerts to a failing seal


Coated vessel with site gauges and level switch that, when 
wired correctly, can send a signal back to the control room


Ties into a Rosemount® 2410 tank hub with proper 
installation


Two visual sight indicators


Magnetic test point is located on the side of the housing, 
allowing a functional test of the Rosemount® 2120 and a 
system connected to it. By holding a magnet to the target, 
the output changes state for as long as the magnet is held 
there.







Atmospheric vent cap


carbon steel 1.5 gallon/5.7 liter 
seal containment vessel


rosemount® 2120 vibrating 
fork level switch


status-indicating ‘heartbeat’ led


cl 1 div. 1 groups A, b, c & d


AteX compliant cat ii 1/2 g d


carbon steel mounting plate bolts 
directly to the existing cover-plate 
bolt pattern


drain valve with barb end 
connection


3d visual sight gauges


316 ss compression tube fittings


316 ss – 0.50" braided flex 
tubing


316 ss pipe


pyrex catch basin for visual leak 
detection


GUARDIAN VISUAL UNIT


GUARDIAN PLUS UNIT
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IMPORTANT 
 
BECAUSE OF THE WIDE RANGE OF FACTORS POTENTIALLY AFFECTING PRODUCT 
PERFORMANCE, YOU ARE URGED TO READ AND HEED ALL INSTRUCTIONS AND 
WARNINGS SET FORTH HEREIN REGARDING INSPECTION, INSTALLATION, USAGE AND 
MAINTENANCE. 
 
FAILURE TO READ AND CARRY OUT INSPECTION, INSTALLATION, USAGE AND 
MAINTENANCE IN ACCORDANCE WITH THIS MANUAL MAY RESULT IN PRODUCT 
IRREGULARITIES OR FAILURE OR IN CERTAIN CIRCUMSTANCES POSE A RISK OF INJURY 
OR PROPERTY DAMAGE.







CONTENTS 
 


 


 Philadelphia Mixing Solutions, Ltd.                                                 2                      BSER Side Entering Series 


1  INTRODUCTION ......................................................................................................................... 1–1 


2 WARRANTY ................................................................................................................................. 2–1 


Warranty Terms ........................................................................................................................ 2–1 


Limitation of Liabilities ............................................................................................................... 2–2 


3 SAFETY INSTRUCTIONS ............................................................................................................ 3–1 


4 RECEIVING THE EQUIPMENT .................................................................................................... 4–1 


Receipt – Mixer Drive ............................................................................................................... 4–1 


Receipt – Impeller ..................................................................................................................... 4–1 


Rust Prevention ........................................................................................................................ 4–2 


Short-Term Storage .................................................................................................................. 4–2 


5 INSTALLATION ........................................................................................................................... 5–1 


Preparation ............................................................................................................................... 5–1 


Propeller Installation ................................................................................................................. 5–2 


Mixer Skid ................................................................................................................................. 5–4 


Electrical Connection ................................................................................................................ 5–4 


Operator Workstation ................................................................................................................ 5–4 


Secondary Supports ................................................................................................................. 5–5 


Pre-run Checks ......................................................................................................................... 5–7 


Belt Tensioning ......................................................................................................................... 5–7 


Final Pre-Run Checks ............................................................................................................... 5–9 


Minimum Liquid Levels ............................................................................................................. 5–9 


Floating Roof Pontoons ............................................................................................................ 5–9 


Noise emissions and vibration .................................................................................................. 5–9 


6 MECHANICAL SEAL REPLACEMENT ....................................................................................... 6–1 


Preparation ............................................................................................................................... 6–1 


Shutoff Procedure – Phase 1: Preparations and Removal of drive pulley: ................................ 6–3 


Shut Off Procedure – Phase 2: Release shaft from mechanical seal and bearing sleeves ........ 6–4 


Shutoff Procedure – Phase 3: Engaging Tank Shut-Off ............................................................ 6–5 


Mechanical Seal Removal ........................................................................................................ 6–6 


Mechanical Seal Installation ..................................................................................................... 6–7 


Disengaging Tank Shut-Off ....................................................................................................... 6–9 


Fastening the Bearing Sleeves ............................................................................................... 6–10 


Start Up .................................................................................................................................. 6–13 







CONTENTS 
 


 


 Philadelphia Mixing Solutions, Ltd.                                                 3                      BSER Side Entering Series 


7 LUBRICATION ............................................................................................................................. 7–1 


Bearings ................................................................................................................................... 7–1 


Swivel Angle Mixers .................................................................................................................. 7–1 


8 OPERATION ................................................................................................................................. 8-1 


Operational Checks ................................................................................................................... 8-1 


Swivel-Angle Mixers .................................................................................................................. 8-1 


Fixed-Angle Mixers .................................................................................................................... 8-1 


Tank Commissioning at Site ...................................................................................................... 8-1 


Manual Swivel Instructions ........................................................................................................ 8-2 


Fixed-Angle Operation ............................................................................................................... 8-4 


Swivel-Angle Operation ............................................................................................................. 8-5 


9 TROUBLESHOOTING ................................................................................................................. 9–1 


10 MAINTENANCE ....................................................................................................................... 10–1 


Preventive Maintenance Schedule .......................................................................................... 10–1 


Maintenance Tools ................................................................................................................. 10–2 


Preventative Maintenance Service .......................................................................................... 10–2 


Major Mixer Inspection/Repair ................................................................................................ 10–2 


11 PARTS ..................................................................................................................................... 11–1 


Parts Ordering Procedure ....................................................................................................... 11–1 


Common Parts – Cutlass Side Entry Mixers ........................................................................... 11–2 


Common Parts List - Cutlass Side Entry Mixers ...................................................................... 11–3 


Common Parts – Cutlass Swivel Angle Side Entry Mixers ...................................................... 11–4 


Common Parts List – Cutlass Swivel Angle Side Entry Mixers ....... Error! Bookmark not defined. 


Recommended Spare Parts .................................................................................................... 11–9 


12 CE DECLARATION OF INCORPORATION (EXAMPLE) ........................................................ 12–1 


13 ATEX INFORMATION .............................................................................................................. 13–1 


14 OUTLINE INSTALLATION DRAWING ..................................................................................... 14–1 


  







 


 Philadelphia Mixing Solutions, Ltd.                                                 1–1                      BSER Side Entering Series 


1  INTRODUCTION 


 


This Service Manual covers Philadelphia Mixing Solutions, Ltd. Cutlass Side Entry Belt Mixers, 
models BSER-06, BSER-08, BSER-10, and BSER-12.   This includes fixed-angle (FABSER-) or 
swivel angle (SABSER-) designations.  Certain precautions and procedures must be observed in 
handling, installing, and servicing the mixer drive and accessories. 
 
This manual contains general installation, operating, maintenance and troubleshooting instructions for 
your mixing equipment.  Special instructions applicable to specific mixer drives may also be included.   
 
 
Should questions arise that are not covered, additional information may be obtained by contacting 
your local Sales Representative or Customer Service at: 
 


Philadelphia Mixing Solutions, Ltd. 


Tel:   717-832-2800  


Fax:  717-832-1740  


After hours, contact Philly On-Call Services: 800-733-1341 


 
All inquiries must be accompanied by the following information which can be obtained from the 
nameplate on the mixer drive: 
 


   Mixer Drive Size and Type (or Model) 


   Philadelphia Mixing Solutions, Ltd. Order Number 


   Mixer Drive Serial Number 
   
Orders for renewal parts must include description and part number shown on the parts list in addition 
to the above information. See Parts section for specific parts ordering procedure and order form. 
 
 


NOTE:  Failure to carry out installation, operation, and servicing in 
accordance with the procedures described in this manual may result in 
your warranty claim being refuted should said irregularities lead to the 
premature failure of any component of the mixer.
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2 WARRANTY 


 


The Seller’s Warranty, as stated in Seller’s Standard Terms and Conditions applicable to the products 
sold by Seller, applies insofar as the unit is operated within the rating and service condition for which it 
is specifically sold.  The purchaser must prevent the existence of any destructive external conditions 
which might typically include vibratory loads due to critical speeds, severe shock loading, mechanical 
or thermal overloads, or other conditions which may adversely affect the operation.  The mixer must 
be installed and maintained in accordance with the instructions provided in this manual. 
 
In the event of malfunction within the warranty period, Philadelphia Mixing Solutions, Ltd. must be 
notified promptly in writing – within thirty (30) days – if it is intended that the warranty is to cover the 
incident. 
 
Warranty Terms 
 
Seller warrants that the products sold to Customer will be free from defects in materials and 
workmanship for the period stated in Seller’s Standard Terms and Conditions for the particular 
product.  Seller assumes no responsibility for accuracy or reliability of specifications, design 
conditions, or other furnished by or on behalf of Customer or the ultimate user.    
 
Customer selected materials are warranted only to conform to Customer specifications.  Materials not 
specified by Customer shall be Seller’s standard materials of construction for out of tank components.  
Material exposed to process is not warranted against corrosion or other deterioration due to exposure 
to vessel contents.  
 
The standards of the American Gear Manufacturers Association (AGMA) will be used and shall 
govern where applicable in the manufacture of gears and gear drive assemblies unless Seller 
expressly agrees otherwise in writing. 
 
 


The foregoing limited warranties are exclusive and are in lieu of all other 
warranties, express or implied, including but not limited to implied 
warranties of merchantability or fitness for a particular purpose.  
 
These warranties shall not be effective if the product or part is not used 
strictly in accordance with all instructions as to storage, handling, 
maintenance, lubrication, installation, startup, operation and safety set forth 
in the manuals and instruction sheets furnished by Seller. 


 


 
Limitation of Remedies 
 


Customers remedy for breach of any of the forgoing warranties shall be limited to replacement or 
repair by Seller of any defective equipment or parts discovered during the above mentioned warranty 
period.  Such products or parts shall be shipped to Seller F.O.B. Sellers plant or F.O.B. at such other 
locations as may be designated by Seller.  Seller shall have the right in its sole discretion to refund the 
purchase price paid by Customer in lieu of repair or replacement.  Without limiting the foregoing, 
under no circumstances shall Seller be liable for any expenses for removal of allegedly defective 
equipment or parts or for installation costs of repaired or replaced equipment or parts. 
 
All claims for breach of any of Seller’s warranties shall be barred unless Customer notifies Seller  
of such breach in writing within thirty (30) days of discovery of the breach. 
 







 


 Philadelphia Mixing Solutions, Ltd.                                                 2–2                      BSER Side Entering Series 


2 WARRANTY 


 


Limitation of Liabilities 
 


Seller shall not be liable for any liquidated, consequential or incidental damages due to defects in, 
malfunctions or failure of its products to perform, late delivery or loss of use.  
 
Seller shall not be liable for any damage resulting from improper storage or handling following 
shipment.   
 
Seller shall not be responsible for repairs performed by others outside Seller’s plant unless such 
repairs are authorized by Seller in writing in advance.   
 
Seller shall not be responsible for any defects in any components furnished by others including, but 
not limited to, gears, shafts, bearings, or motors.  
 
Seller’s total liability shall not under any circumstances exceed the purchase price of the products 
sold.   
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3  SAFETY INSTRUCTIONS 


 


 


SAFETY COMES FIRST  in  the  insta l la t ion,  operat ion,  and main tenance of  gear dr ives .   Use 


proper c loth ing ,  tools ,  and methods of  handl ing to prevent  ser ious acc idents.   I t  is  assumed 


that  your safe ty  department wi l l  estab l ish a program of  safety  based upon a thorough analys is  


of  industr ia l  hazards.   Personal  Protec t ive Equ ipment (PPE)  should inc lude,  as  a  minimum,  


protect ive  eyewear ,  hardhat ,  g loves,  and adequate protec t ive c lo th ing  as def ined by  your  


safety  procedures.   Before insta l l ing,  operat ing,  or  perfo rming maintenance on the equipment 


descr ibed in  th is  Manual ,  rev iew th is  program to be certa in  that  i t  covers  any hazards ar is ing  


f rom the  operat ion of  a dr ive.    


 
IMPORTANT  


 
The safety precautions listed in this manual MUST be followed by all personnel working on 
equipment; otherwise serious injury may result.  An accident is usually caused by neglect or oversight. 
 
Adequate installation, maintenance and safety instructions must be given by the user to personnel 
directly responsible for the operation of the mixer drive and accessory equipment.  In addition, the 
procedures set forth in the operating instructions must be carefully followed. 
 
Guards, alarms, heaters and safety devices which may be furnished by Philadelphia Mixing Solutions, 
Ltd. must be installed by the user. 
 
The user is also responsible for furnishing and installing any guards or other safety equipment needed 
to protect operating personnel as required by the Occupational Safety and Health Administration 
(OSHA) Standards, Essential Health and Safety Regulations (EHSR), or other applicable safety 
regulations.  This equipment normally is not furnished by Philadelphia Mixing Solutions, Ltd. except 
when specified as part of the order.  In all cases, however, the user has the responsibility of 
complying with all applicable safety regulations when installing the equipment. 
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3  SAFETY INSTRUCTIONS
 


 
TO AVOID SERIOUS BODILY INJURY OR POSSIBLE DEATH,  


THE FOLLOWING PRECAUTIONS MUST BE FOLLOWED AS A MINIMUM. 
 
 


ONLY AUTHORIZED PERSONS MAY OPERATE THIS EQUIPMENT 
Adequate installation, maintenance and safety instructions must be 
given by the user to personnel directly responsible for the safe operation 
of the mixer and accessory equipment.  In addition, the procedures set 
forth in the Service Instructions must be carefully followed.  Use 
qualified and skilled tradespersons to perform each work discipline 
when installing, inspecting or servicing this equipment.  All personnel 
must be required to remain a safe distance from rotating shafts, 
couplings, impellers, clutches, etc. 


 
 
READ SERVICE MANUAL BEFORE LIFTING OR MOVING 
EQUIPMENT.  Attach lifting devices to the equipment only as directed in 
the Service Instructions and only to designated lifting points.  Particular 
care must be exercised to watch out for pinch or catch points in 
installation, assembly or disassembly.  Pieces should be supported to 
eliminate sudden shifting or movement. 
 
 
DO NOT OPERATE UNLESS ALL SAFETY GUARDS AND DEVICES 
ARE IN PLACE AND ADJUSTED PROPERLY.  The user is 
responsible for furnishing and installing additional guards or other safety 
equipment needed to protect operating personnel as required by local or 
individual safety standards or regulations.  This equipment usually is not 
furnished by Philadelphia Mixing Solutions, Ltd. except when specified 
as part of the order.  In all cases, however, the user has the 
responsibility of complying with all applicable safety regulations when 
installing and operating the equipment throughout the life of the mixer.  
Guards, alarms, heaters and safety devices which may be furnished by 
Philadelphia Mixing Solutions must be installed and maintained by the 
user. 


 
 


LOCK OUT AND DEPRESSURIZE BEFORE SERVICING 
EQUIPMENT.  Before closely inspecting, repackaging, or replacing 
mixer shaft seals in mixer assemblies for closed tank operation, special 
precautions are mandatory.  Even if the gas or vapor contained within 
the pressure vessel is innocuous, rapid release of the pressure can 
cause bodily injury or damage to the equipment.  Plant standard 
depressurizing and/or decontaminating procedures for the vessel must 
be completed with adequate time allowed for mixer and vessel to cool 
sufficiently for safety of service personnel prior to starting work in mixer 
shaft seal area. 


 
 
 


SAFETY 
FIRST 


DANGER 


DANGER 


CAUTION 
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DISCONNECT AND LOCK OUT THE PRIME MOVER AND ITS 
CONTROL CIRCUITS BEFORE INSPECTING OR SERVICING THIS 
EQUIPMENT.  Do not connect the prime mover to its power source until 
all equipment is properly installed, lubrication added, belts properly 
tensioned, bolts torqued and safety devices installed and approved by 
qualified tradespersons.  Prior to servicing or closely inspecting any 
mixer or aerator that has been installed and made ready for operation or 
actually put into operating mode, disconnect and lock out prime mover 
power source. 


 
 


 
 


DO NOT EXCEED DESIGN LIMITATIONS.  Do not operate sealing 
devices above their rated temperatures or pressures specified on 
nameplates and outline installation drawings.  Do not exceed any design 
limitations or make modifications to this equipment without first 
consulting Philadelphia  
Mixing Solutions, Ltd.


DANGER 


WARNING 
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3 SAFETY INSTRUCTIONS 


 


It is assumed that your Safety Department will have established a program of safety based upon a 
thorough analysis of industrial hazards.  Before installing and operating or performing maintenance on 
the equipment in this manual, it is recommended that you again review this program to be certain it 
covers the hazards arising from the operation of these mixers. 
 
It is also important that due consideration be given to those hazards that arise from the presence of 
electrical power, hot oil, high pressure/temperature steam, toxic gases, and flammable liquids/gases.  
Proper installations and care of protective guards, shut-down devices, and over-pressure protection 
equipment should also be considered an essential part of any safety program. 
 
In general, you should be guided by all of the basic safety rules associated with the equipment and 
the process. 
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4 RECEIVING THE EQUIPMENT 


 


Receipt – Mixer Drive 
 


1. The mixer drive is generally shipped bolted to a hardwood pallet or skid.  Any loose items are 
packaged in a weather proof bag and stapled to the skid.   


2. Remove any packaging material from around the mixer drive and carefully examine it for 
evidence of damage during shipping.  If damage is found, retain the damaged material and 
contact Philadelphia Mixing Solutions, Ltd. Philly On-Call Services at 1-800-733-1341 for 
guidance. 


3. Compare the goods received against the packing list that accompanies the shipment.  
Inventory all equipment furnished against shipping papers to verify the correct components 
have been received and to determine whether any shortages exist in delivered materials.     


4. Any shortages must be immediately reported in writing to both Philadelphia Mixing Solutions, 
Ltd. and the Carrier.  All claims of missing items must be made within ten (10) days of receipt 
of the shipment.   


5. Any apparent or suspected damage sustained by equipment manufactured or furnished by 
Philadelphia Mixing Solutions, Ltd. during transport from the factory to the user should be 
reported in writing immediately to both Philadelphia Mixing Solutions, Ltd. and the Carrier. 


6. The mixer has been prepared at the factory for storage.  Inspect mixer drive and any other 
equipment furnished by Philadelphia Mixing Solutions, Ltd. for rust or corrosion.  If corrosion is 
present, contact Philadelphia Mixing Solutions, Ltd. Customer Service for further instructions.  


7. DO NOT USE THE EYEBOLT LOCATED ON THE MOTOR FOR LIFTING THE MIXER 
DRIVE.  The skid allows the unit to be moved with a fork truck. 


 
 
Receipt – Impeller  
 


1. The propeller is shipped attached to the mixer skid.   


2. Remove any packaging material from around the propeller and carefully examine for evidence 
of damage during shipping.  If damage is found, retain the damaged material and contact 
Philadelphia Mixing Solutions, Ltd. Philly On-Call Services at 1-800-733-1341 for guidance. 


3. Compare the goods received against the packing list that accompanies the shipment.  
Carefully inventory all equipment furnished against shipping papers to verify the correct 
components have been received and to determine whether any shortages exist in delivered 
materials. 


4. Any shortages must be immediately reported in writing to both Philadelphia Mixing Solutions, 
Ltd. and the Carrier.  All claims of missing items must be made within ten (10) days of receipt 
of the shipment.   


5. Any apparent or suspected damage sustained by equipment manufactured or furnished by 
Philadelphia Mixing Solutions, Ltd. during transport from the factory to the user should be 
reported in writing immediately to both Philadelphia Mixing Solutions, Ltd. and the Carrier. 
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4 RECEIVING THE EQUIPMENT 


 


Rust Prevention 
 
Inspect the mixer drive and any other equipment furnished by Philadelphia Mixing Solutions, Ltd.   
If corrosion is present, contact Philadelphia Mixing Solutions, Ltd. Customer Service immediately. 
 


All protective shipping covers must be removed from the mixer drive.  The shaft extensions and 
outside machined surfaces are protected during the shipment by a rust inhibiting compound.  This 
compound should be removed by using a solvent.  If the mixer is equipped with a mounting flange, 
gently scrape (do not scratch) clean the surface.  Use a solvent or approved cleaner to remove any 
remaining residue. 
 
 
Storage 
 
These mixers are prepared for storage prior to leaving Philadelphia Mixing Solutions. 
 


When a mixer is not being immediately installed, it should be stored in a clean, dry warehouse and 
protected variations in temperature, humidity, and dust.  It is necessary that regular maintenance 
checks are carried out, as follows: 
 


1. Belts should NOT be tensioned while in storage as this will reduce working life. 


2. The mixer shaft should be rotated by hand in the direction of operation three to four revolutions 
every four weeks to ensure mechanical seal and bearings are running free.  The bearings 
utilized on these mixers are pre-packed and fully sealed.  If the grease is allowed to settle out 
at the lowest point in the bearing, causing severe dry condition upon start-up, premature and 
unnecessary damage may result. 


3. When storing for long periods, it is advisable to protect the propellers from damage.  Any 
damage would seriously affect both the mechanical process and the performance of the 
mixers. 


4. Any impact or damage to the mixer shaft could result in the cracking of the stationary seats of 
the mechanical seal or cause violent run-out, which would cause serious damage to the 
bearings.
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5  INSTALLATION 


 


 
ATTENTION 


 
Adequate installation, maintenance and safety instruction must be given by 
the user to personnel directly responsible for the operation of the mixer and 
accessory equipment.  The procedures set forth in the operating instructions 
must be carefully followed. 


 
Preparation 
 


1. The basic mixer is shipped assembled.  The propeller requires assembly. The mixer is to be 
mounted to the tank using the supplied tank flange as indicated on the Outline Installation 
Drawing.    


2. Avoid supporting or lifting the mixer drive in a manner that would place excessive stress on 
parts that are not designed to support the weight.  Use only the supplied skid or support frame.  


3. Do not drag the mixer drive; it will mar the machined mounting surfaces and may damage the 
housing. 


4. The installation of most mixers does not usually require the services of a factory engineer.  
These services are not included in the selling price of the equipment, unless specifically 
agreed upon in writing between the seller and the purchaser.  In applications requiring a more 
complex arrangement of components, consideration should be given to the use of a factory 
engineer for construction supervision or inspection of the installation.  These services are 
available from Philadelphia Mixing Solutions, Ltd. by contacting the Customer Service 
department, 717-832-2800 or +44 (0)1635 275300 (UK Office.) 


5. Adequate installation, maintenance and safety instruction must be given by the user to 
personnel directly responsible for the operation of the mixer and accessory equipment.  In 
addition, the procedures set forth in the operating instructions must be carefully followed. 


6. Guards, alarms, heaters and safety devices which may be furnished by Philadelphia Mixing 
Solutions must be installed by the user. 


7. The user is also responsible for furnishing and installing any guards or other safety equipment 
needed to protect operating personnel as required by Occupational Safety and Health 
Administration (OSHA) standards, Essential Health and Safety Requirements (EHSR), CE, 
ATEX, or other applicable safety regulations.  In all cases, however, the user has the 
responsibility of complying with all safety regulations when installing the equipment. 


8. All unauthorized personnel must be required to remain a safe distance from rotating shafts, 
couplings, agitators, etc. 


9. Mixers equipped with electrical control devices must be wired and checked for proper 
operation.  (All electrical connections and logistics associated between the Mixer and the 
customer’s mixing vessel are the responsibility of the customer or his authorized 
representative.  Relevant, “Essential Health and Safety Regulations,” concerning electrical 
control systems, as covered by paragraph 1.2 of the EHSR, are to be complied with by the 
customer, as specified within the PMSL/MSL, “CE Machinery Technical File.”)  
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Propeller Installation 
 
Preparation 
 


1. Lock out and tag out all electrical controls.   


2. Clean area around mixer drive to keep parts clean and in proper order.   


3. Propeller bore and shaft must be clean and dry prior to installation. 


4. Inspect keyway for burrs. 


5. Refer to Figure 1 for (#part) numbers. 
 
 
Propeller Installation (Reference Figure 1) 
 


1. Rotate agitator shaft to position keyway at top.  Insert provided key (item 130). 
 


2. Fit the propeller (Item 126) to the shaft taper surface, taking care to not bump the pieces 
against each other.  Do not apply anti-seize or any other material that could lubricate the 
surfaces. 


 
3. Install the thrust plate (Item 127), Hex Head Cap Screw with Drilled Head (item 129), and lock 


washer (item 128).  Torque to the value specified on the Outline Installation Drawing. 
 


4. Insert the lockwire (Item 130) into the bolt head.  Take the end of wire closest to the keyway 
and wrap the wire around the head clockwise until it reaches the other section of wire.  Begin 
twisting where the wires meet.  Wrap the twisted wire tightly around the bolt head in a 
clockwise direction. 


 
5. Continue until the wire reaches the drilled hole in the propeller hub.  Feed one wire through the 


drilled hole and pull through all slack.  Resume twisting in the same direction on the other side. 
 


6. Inspect the lockwire to confirm the final configuration will prevent counterclockwise rotation 
(loosening) of the drilled-head bolt. 


 
NOTE: Use only new, unbent lockwire.  Used lockwire is brittle and prone to breakage. 


 


 
 


Figure 1 
 


(Note: two-colored wire for illustrative purposes only) 


127 


126 


129 


128 


130 


½” - ¾” 
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Introduction of the Mixer Propeller into Tank 


 


CAUTION 
 


Only trained professionals experienced in the handling, rigging, and lifting 
of heavy machinery should be employed to install or remove mixer 
components. 
 
Handling and lifting of mixer components – like all heavy machinery – 
can be dangerous and proper methods may depend upon the particular 
installation.   Philadelphia Mixing Solutions, Ltd. recommends that only 
trained professionals perform these tasks during installation or removal 
of the mixers and assumes no responsibility for injury to persons or 
property that may occur during these activities. 


 


To install the mixer(s), particularly where the nozzle is smaller in diameter than the mixer propeller, it 
is necessary to carefully manipulate the propeller through the nozzle.  First, move the unit to the tank, 
referencing Figure 2 for view. 
 


1. First, move the unit to the tank, referencing Figure 2 for view. 
 


2. The mixer shaft must then be moved to the right and rotating the shaft counterclockwise, the 
second propeller blade followed by the third will enter the tank.  Care must be taken at all 
stages to ensure damage does not occur to the propeller blades.  Small damage or bends can 
induce damaging levels of vibration during mixer operation.  FOR ASSEMBLY OF 
PROPELLER, SEE FIGURE 1. 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


If tank mixers are installed on the tank before external painting or coating of internals, the tank mixer / 
motor MUST be tightly covered with heavy-duty plastic to prevent blasting grit from contacting or 
entering any part of the assembly.  If the tank internals are to be coated, the shaft entry / ball seal 
area and propeller MUST be tightly covered to prevent any coating from getting on these components.  
 


Figure 2 
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3. Keep the mixer in the upright position. 


4. Never support the mixer by the output shaft. 


5. When the mixer is to be placed on the ground, put blocks under the mounting surfaces. 


6. Never drag the mixer.  This will damage the machined mounting surfaces and could damage 
the housing. 


7. Use lifting slings to distribute the load evenly on the housing.  Make sure the slings are 
positioned so they do not place a load on external components (pipes, gauges, etc) when the 
mixer is lifted. 


8. Do not use the eyebolts on the motor to lift a fully assembled mixer.  These eyebolts 
are designed to lift the motor only.   


9. Never shock the mixer by snapping loose lifting rigging. 


10. A gasket is required between the mixer mounting flange and the tank flange.  If provided, 
gaskets and flange hardware are typical for crude petroleum storage applications and must be 
reviewed for suitability with the end user’s fluid products and ambient environment. 


Do not mate flat-faced mixer adapter flanges against a raised-face gasket or raised-face tank 
flange.  The gasket must be compatible with both the mixer design loads and in-tank service 
requirements. 


 
Mixer Skid 
 
Mixers are supplied with a custom skid unit for shipping purposes only.  A metal support frame may 
also be included.  This skid and support should be removed after installation of the unit into the tank.  
RETAIN THE SKID AND SUPPORT FOR FUTURE USE. 
 
Electrical Connection 
 
Allowance must be made on electric cabling for movement on swivel-angle units. 
Do not start the mixer when the temperature of the mechanical seal is -20F or lower.  Units may be 
started below this temperature only when heat tracing is installed to maintain temperature in 
accordance with the mechanical seal manufacturer recommendations. 
 
Operator Workstation 
 
The BSER mixer does not include a workstation for an operator.  The mixer is to be installed such that 
the operator is located remotely or at a safe distance.  The BSER mixer includes no accommodations 
for direct operation 
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Secondary Supports 
 
In general, Philadelphia Mixing Solutions, Ltd.’s side entry mixers are mounted on manholes/nozzles 
on the Tank Shell.  When the tank nozzle has sufficient strength and rigidity, none of the size -06 and 
-08 units require additional support, however, the size -10 and -12 units may require either our 
standard sling support assembly or a caster support if over 1760 pounds (800 kg).  The standard sling 
support assembly incorporates flexible load support springs to compensate for tank wall movement 
during filling and emptying. Do not use any type of fixed support that lacks preload adjustment or 
inhibits normal tank wall movement. 
 
When support sling is used, the hook in the tank bracket must be located exactly in line with (above) 
the hinge axis.  Reference the Outline Installation Drawing and the Tank Bracket Mounting Drawing,  
80050-0087. 
 
It is the Tank Owner’s responsibility to review the mixer support design loads on the Outline 
Installation Drawing and confirm that the mounting arrangement, to which the tank mixer is affixed, 
can withstand these loads and also will not deflect more than 1/8 degree.  A diagram showing how to 
apply the loads is shown in Figure 3. These loads apply at the plane of the most inboard flange within 
the mixer scope of supply – in the cases where a manway adapter is not supplied, this will be defined 
at the 8”-150# or 10”-150# ANSI flange mount of the mixer housing.  The tank construction should be 
in compliance to API 650 12th Edition March 2013.  Tank Flange Projection should NOT EXCEED 8” 
for Size -08 / -10 & -12 Mixers, preferably less. If projection is longer, there may be a problem fitting 
the propeller through the opening or getting the full +/- 30 degree angle movement of the swivel 
assembly. 
 
After bolting the mixer to the manhole/nozzle, if a sling or caster support is required, the sling support 
assembly or caster wheel must be adjusted to carry the mixer weight.  To tension the assembly, the 
springs should be compressed to the dimensions given on the Outline Installation Drawing.  This 
should be carried out even if the tank is empty.  Care must be taken not to over tension the sling 
assembly, as this can actually result in the creation of more stress. 


 
  


Figure 3 
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 Philadelphia Mixing Solutions, Ltd.                                                 5–7                                  BSER Side Entering Series 


Pre-run Checks 
 
With the mixer bolted to the tank and the tank full: 
 
1. Check belt tension as recommended in Figure 4. 
 
2. Check that the Seal Gland is flooded by opening the Air Relief Valve (Item 122) on the Seal 


Housing until constant flow of liquid is seen.  Make sure to shut off the Valve. 
 
3. If the Motor is to be mounted on the unit at the site, care must be taken to ensure accurate 


alignment.  The motor pulley must be lined up with the mixer shaft pulley using a straight edge.  
See Figure 7.  Note that the pulley location will shift as the bushing is tightened, and alignment 
must be achieved for the tightened condition. 


 
 
Belt Tensioning 


 
Belts are tensioned by the factory prior to shipment.  For belt tensioning information, please refer to 
the outline installation drawing at the end of this manual.  Belts may be tensioned using either a 
frequency-based gauge or a force-based plunger tool.  This manual describes the use of a plunger 
tool.   
 
Belt settings are optimized for each mixer application and stated on the outline installation drawing.  
(Generic belt settings provided with a spare belt may result in excess tension and reduced belt and 
bearing life).  Contact the factory for frequency tension information if not stated on the outline 
installation drawing. 
 


1. Using a tape measure, determine the span length of the drive.  Refer to dimension “P” in Figure 
4. Determine the center and place a small pencil mark on the belt indicating the center of the 
span.   
 


2. Using the Outline Installation Drawing of this manual (see Section 14), find the proper target 
deflection force to tension the belt. 


 
3. Place the deflection gauge in the center of the belt span and push downwards on the belt.  The 


deflection scale is calibrated in inches of span length.  Push downwards on the gauge until the 
straight edge or reference line coincides with the span length of the drive on the deflection scale.  
Check the force registered on the deflection gauge (via o-ring on gauge).  If the measured force 
is less than the target deflection force, lengthen the center distance.  If the measured force is 
greater than the target deflection force, shorten the center distance.  KEEP MOTOR SHAFT 
PARALLEL TO OUTPUT SHAFT AT ALL TIMES. 
It is critical that all four motor support studs and nut (Items 56 & 57) are tightened 
gradually and evenly to avoid twisting the motor support plate and motor.  


 
4. Install Belt Tension Access Cover (Item 141). 


 
5. Do not over-tension the belt as this will shorten the life of the bearings and belt. 


 
6. Install Belt Guard – Front (Item 38).  
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Thread 
Size  


 


Torque N-m / (ft-lbs) 


Carbon Steel  316 SS Fasteners 


Bolts, nuts Socket Head 
Cap screws 


Set 
Screws 


Hex Head Cap screws, 
Jam Nuts, Socket Head 


Cap Screws 


M6 6 / (4.3) 8 / (5.9) 8 / (5.9) 3.4 / (2.5) 


M8 14 / (10) 18 / (13) 18 / (13) 8 / (5.9) 


M10 29 / (21) 36 / (27) 36 / (27) 16 / (11.8) 


M12 39 / (29) 55 / (41) 55 / (41) 27 / (20) 


M14 68 / (51) 88 / (65)  43 / (32) 


M16 105 / (78) 133 / (98)  67 / (49) 


M20 200 / (145) 257 / (190)  131 / (97) 


M24 330 / (240) 414 / (305)  224 / (165) 


M30 750 / (550) 898 / (662)  452 / (333) 


 
Note: Fasteners in QD or Taperlock style bushings must be torqued according to 
bushing installation instructions.  


P, Span Length 


F, Force (lbs) 


C, Center Distance (in) 


D, Diameter (in)  
Q,  


Deflection  
(in) 


 d, diameter 


(in) 


F = Deflection Force 
Q = Deflection, 1/64th inch per inch of span length 


Figure 4 


  Table 1 
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Final Pre-Run Checks 
 
Rotate the mixer by hand to ensure free –running and then check directional rotation of the unit upon 
start/stop.  If incorrect, reverse any two phases of the motor (ENSURE THAT ALL GUARDS ARE 
REPLACED BEFORE START UP).  Visually inspect the mechanical seal for leakage.  Visually 
inspect the mixer drive bearings for loss of grease or other damage.  Do not start the mixer when the 
temperature of the mechanical seal is -20F or lower.  Units may be started below this temperature 
only when heat tracing is installed to maintain temperature in accordance with the mechanical seal 
manufacturer recommendations. 
 
Minimum Liquid Levels 
 
To avoid instability and possible damage to the Floating Roof, it is recommended that the mixers are 
not operated when the liquid level is less than 2-1/2 propeller diameters above the mixer shaft axis. 
 
Floating Roof Pontoons 
 
These should have mechanical stops or electrical cut-outs fitted to prevent the roof from hitting the 
mixers.  At the lowest limit, the propeller tip clearance must be at least 3 in (75 mm). 
 
Noise emissions and vibration 
 
The normal operating limit for noise of the BSER mixer is 85dB(A) in an open environment.  If working 
in the vicinity of the operating mixer, Personnel and Operators should wear appropriate personal 
protective equipment.  The normal operating limit for vibration of the BSER mixer is 4 MILS (peak to 
peak) on a sufficiently rigid tank connection.   
 
If excessive noise or vibration is observed, review the Troubleshooting section of this manual.
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6 MECHANICAL SEAL REPLACEMENT 


 


IMPORTANT 
 


READ AND UNDERSTAND DIRECTIONS BEFORE ATTEMPTING A LOCK-OUT, 
MECHANICAL SEAL CHANGE, OR BEARING CHANGE.   
 


USING THE SHUTOFF MAY BE UNSAFE IF THE SEAL IS LEAKING HOT, TOXIC, OR 
HAZARDOUS TANK PRODUCT.  DURING THE SHUTOFF PROCEDURE THERE MAY 


BE SUDDEN, UNEXPECTED CHANGES IN LEAK RATE.  THE SHUTOFF PROCEDURE 
SHOULD NOT BE EXECUTED IF LEAKING PRODUCT PRESENTS A RISK TO 
PERSONNEL UNLESS PPE ADDRESSES ALL IMMEDIATE AND INHERENT RISKS. 
 


ALWAYS WEAR PERSONAL PROTECTIVE EQUIPMENT (PPE).   
 


LOCK OUT AND TAG THE MIXER.  TRY TO START THE MOTOR.  IF IT STARTS, 


THERE IS A REMOTE STARTER SOMEWHERE AND IT ALSO MUST BE LOCKED OUT 
AND TAGGED. 
 
Preparation 
 


1. Lock out and tag out all electrical controls, get work permits. 


2. Clean area around mixer drive to keep parts clean and in proper order.  Gather tools, PPE, 
work lighting, catch pans, etc. 


3. Prepare an area for storing removed parts.  Use appropriate work surfaces (e.g. plywood) to 
prevent damage to machined component surfaces. 


4. Refer to Section 11 for Item numbers. 
 
Tank Shutoff Feature Concept: 
 
The tank shutoff device establishes a reliable, durable machine configuration that will contain tank 
contents while allowing unrestricted access to service the mixer bearings and mechanical seal.  The 
shutoff feature is engaged in three phases: 1) Removal of drive pulley, 2) Release of the agitator shaft 
from the bearing sleeves and seal, and 3) Engaging the shutoff flange and shaft toward the tank into 
the locked position. 
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Do not loosen item 74 


Working / Operating 
Position 


Shut-Off Position 
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Shutoff Procedure – Phase 1: Preparations and Removal of drive pulley: 
 
(In these instructions, “outboard” or “outer” refers to the direction away from the tank.  “Inboard” or 
“inner” refers to the direction toward the tank.) 
 


 
 
1. Position an absorbent pad below the mixer and remove 
the inboard housing drain plug (Item 5) to avoid 
accumulation of tank fluid in the mixer housing.  The drain 
plug in the mixer housing may be used to collect process 
liquid. 
 
2. Loosen the captive screws (Item 226) on each of the four 
metal covers and remove. The screws will be retained within 
the guard.  (Items 6 and 7) 


 
3. Remove the outer belt guard and belt inspection 


window. (Items 38 and 141) 
 


4. Lower the motor support plate ½” (12mm) by 
rotating the four height-adjusting nuts (Item 57) 
on the support studs.  The height-adjusting nut 
is the middle nut along the length of each 
support stud (Item 56).  The lower nuts may be 
left in place to reference the original adjustment. 
 


5. Remove the belt (Item 45), being cautious of 
sharp teeth.  Inspect belt and sprocket teeth.  
Replace if wear or damage is observed. 
 


6. Rotate the mixer shaft until the keyway for the 
large sprocket is positioned upwards.  Remove 
the set screw over the bushing key, if applicable. 
 


7. Loosen the lower sprocket bushing (Item 43) by 
removing the tensioning screws and relocating them to the 
jacking holes.  Hold or block the sprocket to prevent 
rotation and turn the screws until the bushing loosens.  
Some mixers are shipped with QD taper bushings and 
some are shipped with Taper-Lock bushings.  (BSER-12 
only: separate ((2) 0.750-10NC) jacking screws may be 
required in bushing size M.  Bolts are loosened from behind 
and jacking is done from the front.) 
 


8. Remove the lower sprocket and bushing together (Item 43, 
44).  The sprocket and bushing are heavy and may require 
more than one individual for safe handling.  Remove the 
key (Item 42).  
 


 
 


6 7 38 226
6 


5 


141 


57 


56 


43 44
4 


42 45 


43 
44
4 


42 


45 


Continental QD Taper Bushing  


Gates Taper-Lock Bushing  
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 Shut Off Procedure – Phase 2: Release shaft from mechanical seal and bearing sleeves 
 


1. Rotate the mixer shaft so that the large sprocket 
keyway faces left or right. 


 
2. Set the mechanical seal cartridge setting clips to 


engage the seal rotor to the seal housing. The 
details will depend on the mechanical seal. Refer to 
mechanical seal drawing.  Note: Do not attempt to 
rotate the shaft from this point forward in the 
process.  


 
3. Release the mechanical seal locking rotor/sleeve 


from the mixer shaft.  The details depend on the 
mechanical seal design, but typically involves a 
clamping collar or set screws. Refer to mechanical 
seal drawing. 


 
4. Remove the outboard snap ring (Item 28) from the shaft. 


 
5. Loosen the (3) three bearing sleeve jam nuts (Item 29) on the 


outboard bearing sleeve.   
 


6. Loosen the (3) three bearing sleeve set screws (Items 18, 27) by 2-
3 full turns or remove them completely on the outboard bearing 
sleeve. 
 


7. Take note of the gap between the inboard bearing collar (Item 16B) 
and the inboard bearing sleeve (Item 16A).  This gap will increase as you unclamp the 
assembly.  To unclamp, begin by loosening the (12) twelve socket head cap screws (Item 
16C) by gradually reducing the load on each screw until the point of it beginning to feel loose: 
the screws should have some remaining tension in them as you move to the next screw.  Do 
NOT use a star pattern, but rather move around the sleeve sequentially. The collar is 
completely released when the gap between the inboard bearing collar (Item 16B) and the 
inboard bearing sleeve (Item 16A) has grown approximately 0.020” or larger and the gap will 
be equal all the way around.  The sleeve assembly can rotate on the shaft.  When shaft 
spacers are installed or the sleeve has dirt under it, the sleeve assembly may not easily rotate 
on the shaft.  DO NOT REMOVE MORE THAN 3 SCREWS.  DO NOT DISASSEMBLE THE 
SLEEVE ASSEMBLY (Item 16).   
 
Loosening a screw too much will cause the collar (Item 16B) to become cocked and stick.  You 
will be able to determine this when you return to a screw that is already loose in the collar as it 
was in the previous rotation.  If this occurs, gently reload the single screw to try to straighten 
the collar and unload in smaller increments in the same sequential order.  If this does not 
correct the problem, loosen all (12) twelve of the load screws to create a gap between the 
screw head and collar of about 0.06”.  Then remove (3) three of the socket head cap screws 
and install them in the jacking holes to release the collar.  Allow all (3) three screw ends to 
contact the sleeve (Item 16A) flange, and tighten them in small increments to apply an even 
force to unload the collar (you will hear a pop when it has completely unloaded).  
 


8. Review to confirm there are no mechanical items that would block the shaft from sliding 
forward within the bearing sleeves or mechanical seal. 


 


28 27 18 


29 26 


16C 


16A 


16B 
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Shutoff Procedure – Phase 3: Engaging Tank Shut-Off 
 
 Note:  Do not touch the four stainless shoulder screws 


(Item 74) in the flange.  These function as guide pins and 
must stay in place during the entire shutoff process. 


 
1. Slightly loosen the (4) locking screws (Item 99).  Remove the 


(4) four unlocking screws (Item 75) from the mechanical seal 
flange.  Location of these bolts corresponds with the markings 
“U75” stamped on the mechanical seal flange. 
 


2. To ensure air relief valve (Item 122) is working properly, 
prepare a catch can for a sample of tank fluid.  Remove the 
plug from the air relief valve.  Slowly open the air relief valve 
(Item 122) on the mechanical seal and collect the tank fluid 
from the valve in the catch can. Close the valve.  If tank fluid 
isn’t present, flush air relief valve with a compatible fluid until 
the air relief valve will flow tank fluid. 


 Note:  When sampling hazardous tank fluids, additional 
safety precautions may be necessary. Refer to tank fluid 
safety data sheets.   


 
3. Evenly tighten the (4) four locking screws (Item 99).  Location of these bolts corresponds with 


the markings “L99” stamped on the mechanical seal flange.  Work in a cross-pattern, 
advancing each bolt no more than 1/16” (1.5mm) at a time.  The bolts should advance with 
little effort.  The shaft should slide within the bearing sleeves and mechanical seal.  Do not 
allow the shaft to rotate as it slides.   
Note: The threads of the locking screws (Item 99) should be in good condition and 
rotate freely in the flange.  Replace/repair if necessary. 
 


4. Once the locking screws begin to develop resistance, stop and measure the advance of the 
shaft and seal flange.   


• BSER-06/08: At this stage the shaft should have moved 0.31 in (8 MM) toward the tank 
(dimension A below) and the seal should have moved 0.39 in (10 MM) toward the tank 
(dimension B below).  
 


• BSER-10/12: At this stage the shaft should have moved 0.44 in (11 MM) toward the 
tank (dimension A below) and the seal should have moved .51 in (13 MM) toward the 
tank (dimension B below). 


 


75 


99 122 


A 


B 


74 
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5. Torque the locking screws (Item 99) to 50 ft-lb. 
6. Sample tank fluid again from the relief valve (Item 122) per step 2.  The tank fluid should drain 


from the seal and then stop flowing.  This confirms an effective lockout. Close the air relief 
valve once an effective lockout is established. 


 
Bearing Assembly Removal 


 
1. Using snap ring pliers, disengage the snap ring (Item 


28) from the shaft and reposition it out of the groove, ½” 
toward the tank. 
 


2. Remove the four (4) outer bearing flange screws (Item 
22). 
 


3. Remove the four (4) inner bearing flange screws (Item 
12). 
 


4. Rotate the outer bearing housing 90° (Item 20).  Use a 
rubber mallet if necessary to loosen the fit from the 
mixer housing, or evenly tighten two flange screws 
(Item 22) in the provided tapped jacking holes.  Pull the 
bearing assembly outward and remove from the shaft.  
Use a rubber mallet if necessary to free the bearing sleeve from the shaft, taking care to not 
damage the key (Item 19). 
 


5. Remove the outer bearing key (Item 19) from the mixer 
shaft.  


 
6. Remove the last remaining snap ring (Item 28) from the 


mixer shaft. 
 
7. Pull the inner bearing assembly outward and remove from 


the shaft. Evenly tighten two flange screws (Item 12) in the 
provided tapped jacking holes to remove if required. 


 
 


 
Mechanical Seal Removal 
 


1. Verify the mechanical seal rotor setting features are properly 
engaged. 
 


2. Remove the four (4) M12 mechanical seal mounting screws (Item 
MS). 
 


3. Remove any other piping or seal attachments. 
 


4. Remove the air relief valve (Item 122) and pipe elbow, if present. 
 


5. Inspect the grooves and key slots in the shaft for burrs, sharp edges, 
and raised material.  Dress areas of damage as required. 
 


6. Slide the mechanical seal out of the mixer, guiding it over the mixer shaft. 


22 20 


19 


28 


12 
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Mechanical Seal Installation  
 


1. Carefully inspect the shaft for any scratches, pits, or damage that could damage the seal o-
rings or prevent full sealing performance of the o-rings.  Dress and polish the shaft as required 
to remove raised material that may exist from the previous seal hardware.  Apply P-80 
Emulsion Assembly Lubricant (or equivalent) to the shaft to ease assembly.  If below 32°F, 
another product should be used such as a process compatible lubricant. 
 


2. Lubricate the o-rings as per the seal vendor’s instructions.  
  


3. Install the mechanical seal, taking care that o-rings are in place.  If the seal design engages the 
drive pin slots in the mixer shaft, rotate the seal to align the drive pins to the slots.  If the seal 
design includes a shim to protect the shaft from the set screw points, ensure the shim is fully 
seated in the seal and will not resist assembly. 
 


4. Install the air relief valve (Item 122) and pipe elbow (if present); reapply pipe dope or sealing 
tape when installing. 
 


5. Install the four mechanical seal mounting screws using Loctite 246 (Blue).  Evenly torque in a 
cross-pattern to a final limit of 20 ft-lb. 
 


6. Install additional seal piping or attachments (if present). 
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Bearing Assembly Installation 
 


1. Measure the length of the shaft journal that the inboard bearing sleeve 
sits on.  You will need this dimension during re-installation.  This is later 
referred to as the bearing shaft journal length. 
 


2. Slide the inboard bearing assembly onto the shaft.  
 


3. Install the inboard bearing flange screws (Item 12) into the housing.  
Torque to 29 ft-lb (BSER-06/08) or 145 ft-lb (BSER-10/12). 
 


4. Install a new inboard snap ring (Item 28) into the groove on the shaft.  
 


5. Install the outboard bearing sleeve key (Item 19) into the shaft. 
 


6. Apply anti-seize on the shaft at the outboard bearing sleeve journal. 
 


7. Slide the outboard bearing assembly onto the shaft. 
 


8. Install the outboard snap ring (Item 28) into the groove on the shaft. 
 


9. Install the outboard bearing flange screws (Item 22) into the housing.  Tighten these to finger 
tight only.  Do not yet tighten the set screws. 


 
 
  


12 


22 


19 


Inboard 
28 Outboard 


28 







 


 Philadelphia Mixing Solutions, Ltd.                                                 6–9                                  BSER Side Entering Series 


Disengaging Tank Shut-Off 
 


1. Install the four (4) unlocking screws (Item 75) into the tapped holes in the mechanical seal 
flange.  These are the holes corresponding to the stamped marking “U75” on the mechanical 
seal flange.  Tighten these to finger tight only. 


 
2. Remove the four (4) locking screws (Item 99) from the shutoff insert (Item 72). These are the 


screws corresponding to the stamped marking “L99” on the mechanical seal flange.   
 


3. Working in a cross pattern and advancing each screw no more than 1/16” at a time, tighten the 
four (4) unlocking screws (Item 75) as the mechanical seal flange moves outward. Pressure 
from the tank and the grip of the mechanical seal o-ring may move the shaft outward.  Stop 
tightening when the unlocking screws are snug (150 in-lb maximum) and the mechanical seal 
flange rests against the head of the four (4) stainless shoulder screws (Item 74). 
 


4. Tighten the outboard bearing flange screws (Item 22) into the housing. Torque to 29 ft-lb 
(BSER-06/08) or 145 ft-lb (BSER-10/12).  As you tighten the screws, the bearing flange will pull 
the shaft back if it didn’t already move from tank pressure. 


 
5. The seal is now in the unlocked (operating) position.  Do not adjust or remove the shoulder 


screws (Item 74). 
 


6. Reassemble the four (4) locking screws (Item 99) with Loctite 246 and torque to 30 in-lb. 
 


7. Prepare a catch can for a sample of tank fluid.  Slowly open the air relief valve (Item 122) on 
the mechanical seal and drain all air trapped within the seal and collect the tank fluid from the 
valve in the catch can. 
Note: When sampling hazardous tank fluids, additional safety precautions may be 
necessary. Refer to tank fluid safety data sheets.   


 
8. Position the inboard deep groove ball bearing and sleeve so that there is an equal gap (.05 to 


.06) on both sides of the bearing outer race.  
 


9. Fasten the mechanical seal rotor to the mixer shaft.  This 
depends on the mechanical seal design and is typically a 
clamping collar or set screws.  Disengage setting tabs being 
sure they stay with the mechanical seal locked out of the way 
for future maintenance. 


 
 


 
  


GAP 
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Fastening the Bearing Sleeves 
 


1. Rotate the mixer shaft until the bearing sleeve keyways face left 
or right.  


 
2. Vibratite VC-3 locking compound is applied to the Set Screw 


threads at the factory (Items 18 and 27).  If the locking compound 
is worn and has lost grip, clean the threads and re-apply VC-3 per 
the product instructions.   
If VC-3 is not available, Loc-Tite 243 (blue) may be used, 
however it must be re-applied each time a set screw is adjusted after the Loc-tite has cured. 
 


3. Insert two brass point (Item 18) and one knurled point Set 
Screw (Item 27) into the Outboard Bearing Sleeve (Item 26). 
Ensure that the knurled point set screw (Item 27) engages the 
machined flat surface of the shaft (opposite the keyway).  
Tighten all three Set Screws into the Outboard Bearing Sleeve 
to 50 in-lbs. with the jam nuts loose to allow the set screws to 
fully support the shaft.  See Figure 5, Points ‘a’, ‘b’, ‘c’.  Then 
final torque to 205 in-lb. (BSER-06 and -08) or 327 in-lb 
(BSER-10 and -12) with the jam nuts loose.  Torque the three 
Jam Nuts (Item 29) to 120 in-lb (BSER-06 and -08) or 200 in-
lb (BSER-10 and -12) while holding the Set Screw in place. 


 
4. If the inboard bearing shaft journal length is shorter than 3.12” 


you will need to install shaft spacers. 
 


5. If required to install shaft spacers, the spacers get installed on 
the outboard side of the inboard bearing sleeve, between the shaft and 
the sleeve.  You can use a clamp collar that isn’t clamped to the shaft to help push the shims 
into the gap between the shaft and the sleeve if you are unable to install by hand.  A small 
block of wood also works well. Rotating the shaft or sleeve while holding the other stationary 
and pushing the spacers in can help.  The shim is fully installed when .25” is sticking out past 
the end of the sleeve on mixers with an inboard bearing shaft journal length of 1.45” 
(BSE/BSER-08) or 2.38” (BSE/BSER-10/12).  The shim is fully installed when 1.0” is sticking 
out past the end of the sleeve on mixers with an inboard bearing shaft journal length of 2.25” 
(BSE/BSER-08).  See Figure 6. 


 
Figure 6 


.25” 
 or 
1.0” 


Figure 5 


18 29 27 
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6. To clamp the inboard bearing sleeve to the shaft, start to tighten the 
(12) socket head cap screws (Item 16C) only until the heads contact 
the collar (Item 16B).  Measure and record the gap between the 
collar and the sleeve (Item 16A) flange, which will require a feeler 
gauge. 
 
Tighten the (12) cap screws by gradually increasing the load on 
each screw sequentially.  Do NOT use a star pattern, but rather 
move around the sleeve, applying an equal load to each screw.  
Gauge your progress by feel, using the following process:  Advance 
the first screw slightly, stopping as soon as you feel the screw get 
tighter.  As you move to adjacent screw(s), your advance will first “take up the slack” (screw will 
meet slightly advanced collar) and then slightly advance the collar (stopping as soon as you 
feel the screw get tighter).  The amount of torque required to “take up the slack” will increase as 
the collar advances, while the amount that you can advance the screw before it starts getting 
tight diminishes. 
 
To get the designed clamping force the collar gap should decrease by the following ranges: 
0.016” – 0.021” (BSER -06 & -08), 0.021” – 0.026” (BSER -10), and 0.018” – 0.022” (BSER -12) 


 
7. Install a dial indicator so the point touches the agitator shaft (Item 9) just outboard of the 


mechanical seal (Item 120).  Rotate the agitator shaft (Item 9) one full revolution and ensure 
the indicator returns to zero.  The total runout of the shaft at this location should not exceed 
.002”. 


  


16C 


16A 


16B 
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Re-assembling the Mixer 
 


1. Install the key (Item 42).  Install the lower 
sprocket and bushing together (Item 43, 44).  
The sprocket and bushing are heavy and may 
require more than one individual for safe 
handling 
 


2. Align the sprockets using a straight edge making 
sure to consider any movement that may occur 
when you tighten the tensioning screws on the 
sprocket bushing (Item 43).  Tighten the 
tensioning screws on the sprocket bushing (Item 
43). Hold or block the sprocket to prevent 
rotation as you torque the screws. 
 


3. Tighten the set screw over the bushing key, if applicable. 
 


4. Install the belt (Item 45), being cautious of sharp teeth.   
 


5. Rise the motor support plate by rotating the four height-
adjusting nuts (Item 57) on the support studs (Item 56).  The 
height-adjusting nut is the middle nut along the length of each 
support stud (Item 56).  Tighten them so that the motor support 
place is sandwiched between the lower nuts and the height-
adjusting nuts. 
 


6. Verify belt tension and adjust if necessary.  Refer to section 
“Belt Tensioning”. 
 


7. Install additional seal piping or attachments (if present). 
 


8. When mechanical seals are fitted with Hot Oil / Steam Jackets 
and/or Flush Connections, these should be fitted after retracting 
the shaft to the operating position.  Exercise extreme care 
when reapplying hot oil or steam systems. 
 


9. Open the Valve (Item 122) until the tank fluid is able 
to fill the Seal Gland.  It is recommended that you 
manufacture a catch system to prevent the spillage 
of any fluid onto the ground. 
 


10. Re-install the plug in the air relief valve. 
 


11. Rotate the shaft (Item 9) manually – it should rotate 
freely. 
 


12. Secure the belt guard (Item 38) and belt guard viewing 
panel (Item 141). 
 


13. Re-install the four Access Covers (Items 6 & 7) on the 
Mixer Housing (Item 1). 


 


Straight edge 


141 


57 


56 


43 
44
4 


42 


45 


43 
44
4 


42 


45 


Continental QD Taper Bushing  


Gates Taper-Lock Bushing  







 


 Philadelphia Mixing Solutions, Ltd.                                                 6–13                                  BSER Side Entering Series 


 
Start Up 


 
Refer to chapter 5 Installation, Sections Pre-Run Checks, Minimum Liquid Levels, and Final Pre-
Run Checks. 
 
Do not start the mixer in low temperatures when the fluid in the mechanical seal does not flow 
freely or when the mechanical seal is -20°F or lower.  Units may be started below this temperature 
only when heat tracing is installed to maintain temperature in accordance with the mechanical seal 
manufacturer recommendations. 
 
If the mixer will be operating in an asphalt application or adhesive heavy product, the mechanical 
seal must be capable of handling the product.  
 
If the mechanical seal is provided by Philadelphia Mixing Solutions for asphalt service, it will be 
constructed with a single heavy duty cartridge with metal bellows. The seal will include integral 
heating jacket for providing heat to sustain uniform thermal condition within the seal chamber, and 
inducing long service life. The seal gland also includes quench ports for introducing steam to 
prevent coking or formation of solids at the seal interface.  
 


Important: 


• It is recommended that product in seal area be warmed properly before seal startups to 
prevent damage and high wear to seal internal components. Steam quench of 2-3 PSI 
is also recommended to prevent coke solid formation at the seal faces. Heating is 
required to prevent solids formation and keep seal faces from sticking. 


• Steam must be exhausted external to the mixer housing. Excessive steam leakage 
within the mixer housing will cause bearing failures. 


 
If a leak is present or the mixer is not running as expected, shut off mixer and return to beginning of 
section 6 to ensure all steps were done properly.  If the mixer is still not running as expected after 
re-check, please call Philly On-Call Services at 1-800-733-1341 or contact a Philadelphia Mixing 
Solutions representative directly at the factory. 
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7 LUBRICATION 
 


Bearings 
 
The bearings of the BSER belt drive mixer are sealed for life.  Do not attempt to remove the seals or 
regrease these bearings.  It is normal for small amounts of grease to appear at the rotating edge of 
the bearing grease seal - significant loss of lubricant is considered approximately one tablespoon. 
 
 
Swivel Angle Mixers 
 
SABSER type mixers are equipped with bronze bearings at the swivel hinge.  Every 3 months, 
lubricate each hinge at the grease fitting (Item 100) with 0.25 fl. Oz. of grease.  Pivot the mixer +/- 30 
degrees to distribute the fresh grease within the hinge.  Reset hinge locking bar (Item 107) and wipe 
away excess grease that may bleed from the hinge area. Grease should be premium industrial grade, 
NLGI #2 lithium complex grease.
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8 OPERATION 


  
Operational Checks 
 
The mixer drive must be checked for unusual sounds, excessive vibration, excessive heat or oil leakage.  If 
any of these problems develop, the mixer must be stopped immediately and the cause determined and 
corrected.  The operating temperature must not exceed 200° F (93° C) at any location in the mixer drive. 
 
Swivel-Angle Mixers 


 
These mixers are normally used for suspension of sludge, solids, etc., with the occasional requirement for 
enhancement/ upgrading/blending.   
NOTE: Always follow the Manual Swivel Instructions on the following page. 
 
For optimum mixing efficiency, the mixer should be operated on the following mixer swivel program (where 
two or more mixers are fitted to the same tank, the mixers must all be synchronized to the same angle): 
 
1. Clean tanks or New tanks – solids suspension  
 


30° left, 10° right, 20° left, 20° right, 10° left, 30° right, 30° left, etc., angle changes being made every 2 
weeks, minimum.  See Operational Chart, Table 2.   


 
These mixers should be operated for 8 – 12 hours before tank pump-down and during pump- down, 
until minimum tank level is reached (Ref. 5-8 “Minimum Liquid Level”).  There is no need to operate the 
mixer(s) continuously.  For orientation recommendations, see Figure 13. 


 
2. Dirty Tanks – Solids Suspension 
 


Mixers should operate similar to that for clean tanks, but initially the mixers should operate 
approximately four (4) hours on one angle per batch, until such time that the deposits are reduced to a 
reasonable level.  At that time, revert to a change of swivel-angle every 2 weeks.  See Operational 
Chart, Table 2. 


 
3. Blending, Enhancement, Upgrading, Homogeneity, Temperature Uniformity 


 
The mixer should be position at the 10° left angle to ensure full bottom to top to bottom turnover.  See 
Operational Chart, Table 2. 


 
Fixed-Angle Mixers 


 
These type of mixers are normally used where process requirements are blending-type applications; i.e., 
homogeneity, stratification prevention, prevention of skin formation on liquor surface, temperature 
uniformity and blending two or more miscible liquids.  These applications require strong bottom-to-top-to-
bottom turnover to break up interfaces, etc., and to assist in this, the mixers are installed at an angle to the 
tank axis of 10° left.  For tank orientation recommendations, refer to Figure 12. 


 
Tank Commissioning at Site 


  
During the commissioning of new tankage, and later the cleaning for scheduled API 653 Testing and 
Inspection, it may be necessary to use water in the tank.  Because of the obvious related corrosion 
problems that will be created by this type of tank cleaning or testing, it will be necessary to positively flush 
the mechanical seal assembly with the recommended protective lubricant.  


 
1. Open Drain Plug in bottom of Seal Gland to evaporate all water. 
2. Replace Drain Plug.  Be sure to use thread sealant. 
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Manual Swivel Instructions  
 
 
 


 
 


1. Loosen Flange Locking Bolt (Item 105). 
2. Loosen and remove Swivel Locking Bolt (Item 108) and Lock Washer (Item 117). 
3. Rotate the mixer body until the hole in the Swivel Hinge (Item 85) aligns with the tapped hole in the 


Angle Adjustment Arm (Item 107) at the desired angle setting.   
 
NOTE: The main mixer hinge should have smooth, firm resistance.  Lubricate the hinge pins if 
required. 
 


4. Install and tighten the Swivel Locking Bolt (Item 108) and Lock Washer (Item 117).  
5. Tighten the Flange Locking Bolt (Item 105). 
6. Torque the Locking Bolts (Items 105 and 108) to (BSER-06 / -08: 38 ft-lb, BSER-10/-12: 87 ft-lb). 


 


NOTE: Inadequate bolt torque or other looseness can lead to excessive 
machine vibration and/or mixer seal failure. 


 
  


105 


106 


117 


107 


108 


85 
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TABLE 2    OPERATIONAL CHART 
 
For optimum mixer efficiency, mixers should be operated on the swivel program (shown in Figure 13).  Where 
two or more Swivel-Angle Mixers are fitted to one tank, ALL mixers must be synchronized to the same angle. 
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Fixed-Angle Operation 


 
Fixed-Angle Mixers are normally used where process requirements are effective homogenization, blending/oil 


enhancement, and temperature uniformity. These applications require strong bottom-to-top-to-bottom turnover 


to break up interfaces and to prevent stratification. To assist in this, mixers are installed at an angle to the tank 


axis of 10° left.  See Section 8.1 for more detail. 


 


Philadelphia Mixing Solutions, Ltd.’s recommended Fixed-Angle Mixer positions for effective homogeneity, 


blending, and temperature uniformity: 


 


 


Figure 12 
Notes: 


1. All mixers fixed at angle of 10° left.  Details removed for clarity. 
2. If more than one duty applies, then the most critical duty must 


determine the selection of mixer.  Generally blending is the most 
critical duty. 
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Swivel-Angle Operation 


 
Swivel-Angle Mixers are normally used in suspension of sludge, solids, etc., with occasionally a further 


requirement for enhancement/upgrading (blending).  See Section 8.1 for more detail. 


Philadelphia Mixing Solutions, Ltd.’s recommended Swivel-Angle Mixer positions for effective bottom sediment 


and water control in crude oil tanks:  


 


 


Notes: 
1. All mixers traverse through the 60°.  Details removed for clarity. 
2. All mixers must be synchronized at the same angle. 
3. Reference “Operational Chart” Table 2 for angle changes and 


review Section 8.1 for more detail. 
 


Figure 13 


15° 
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9 TROUBLESHOOTING 
 


TROUBLE WHAT TO INSPECT ACTION 


Overheating 1. Motor Overload a) Determine if the density and viscosity of the process liquid is the 
same as originally specified 


b) Is liquid level in tank above minimum operating levels, i.e. 2.5 times 
the propeller diameter above the axis of the mixer shafts?  If not, 
cavitation may be taking place. 


c) Are there any objects inside the tank impeding the propeller flow? 


d) Check that shaft rotates freely by hand. 


e) Check for mechanical or electrical problem.  Correct supply/wiring.  
Check motor nameplate details are correct. 


f) Ensure no jet mixers or pump inlets are creating flow over the mixer 
propeller.  Ensure no large items impede the flow path of the propeller. 


2. Belt slip/tension a) Inspect belt for damage and replace if needed. Reinstall and tension 
belt per Outline Installation Drawing (OID) in Section 14. 


Noise 1.  Excess Turbulence a)  See Overheating Reference 1b, 1c, 1f 


2.  Worn Bearings a)  On old units that have operated for long periods; check condition of 
bearings. 


b)  Check bearings for excessive grease loss; replace if required. 


Unit not 
rotating 


7. Unit Jammed a) Lock out, tag out, and disconnect power and stop internal tank flow if 
present.  Inspect for damaged seal, worn/damaged bearings, belt 
slip/tension.  Verify free rotation by hand prior to reconnecting power. 


8. Belt slip / tension a) See Overheating Reference 2a 


Vibration 1.  Check set screws a) Check tightness of set screws on Bearing Sleeve.  All set screws 
should be held with Loc-tite #246 and a jam nut. 


2.  Excess Turbulence a)  See Overheating Reference 1b, 1c, and 1f. 


3.  Belt slip/tension a)  Check belt tension chart on the Outline Installation Drawing (OID) in 
Section 14. 


4.  Worn Bearings a)  See Noise reference 2. 


5.  Bolt Tightness a)  Check the tightness of all fasteners (see torque value chart in the 
Recommended Torque Values in Table 1). 


6.  Mixer Support 
Structure 


a)  Is the tank nozzle/manhole and tank shell rigid enough to support 
mixers? 


b)  There could be a harmonic from the tank mounting exciting the Tank 
Mixer. 


7.  Mixer Support Sling a)  Is the mixer support sling correctly tensioned?    (Reference 
Common Parts drawing) 


8.  Damaged Shaft or 
Propeller 


a)  Has the shaft or propeller been damaged in transit, storage or 
installation?  Is it possible for the propeller to have been damaged on 
any in-tank projectile?  If propeller is site fitted, is it correctly fitted? 


9.  Swivel Locking 
Arrangement 


a)  Swivel-Angle Units Only – Is the swivel locking mechanism locked 
tight?  Also check for wear on locking mechanism pins. 


10. Autoswivel Brake 


 


11. General 


a) Ensure brake is set snugly enough to prevent excess vibration but 
does not strain the actuator system. 


a)  If vibration problem cannot be corrected take frequency readings on 
displacement (in pk-pk) and velocity scale (in/sec peak) and report them 
to Philadelphia Mixing Solutions. 







 


 Philadelphia Mixing Solutions, Ltd.                                                 10–1                                  BSER Side Entering Series 


10 MAINTENANCE 
 


Preventive Maintenance Schedule  
 
Lock out the motor and remove all external loads before servicing the mixer or accessories.  Refer to Safety 
Instructions Section 3. 
 
 


Interval Required Preventive Maintenance 


Three Months 


(2150 hours) 


– Inspect mixer drive for unusual sounds or oil leaks. 


– Check operation of guards, alarm systems, gauges, controls, and other 
safety devices in accordance with Owners Plant Safety Operating 
Procedures. 


– Check belt as detailed below. 


– Check mechanical seal 


– Check bearings for excess grease leakage, heat, noise, or vibration. 


– Clean dirt/dust from the motor 


– Check Caster or Sling support spring tension settings 


– Check hardware tightness (re-torque to original specifications).  


– Add grease to swivel hinges and autoswivel joints.  


– Refer to Motor section for greasing instructions. 


Extended Shutdown 
Periods (Greater 
than 1 Week) 


 


– See appropriate Storage Instructions. 


– Rotate shaft 10 revolutions once per week, with the final resting position 
different each time. 


– For outages greater than one month, lower belt tension.  Tag mixer to 
ensure that tension is re-set prior to next startup. 


 
Note:  These Philadelphia Mixing Solutions procedures are for mixers installed in their normal operating 
position.  See Storage section for additional information on storage of mixers. 
 
 
Belts 
 Continental SilentSync (formerly Goodyear Eagle NRG) herringbone: 


Periodic checks every 2,000 hours (after 50 hour check) of the belt tensioning to ensure absence of belt 
slip.  See Table 1 and Section 5.5.  Inspect for contaminants that could reduce the anti-static conductive 
properties of the belt material or cause abrasive wear on the components. 


  Gates GT3 or other: 
 Refer to belt manufacturer recommendations. 


 
Bearings 


All the Mixer bearings are pre-packed with grease.  Visually check for unusual signs of excessive grease 
seepage. 


 
Mechanical Seals 


After a reasonable period of service, it may be necessary to give attention to the mechanical seal. The 
BSER mixer design uses cartridge type mechanical seals for optimal maintenance and reliability.  
Mechanical Seals may be replaced with a full tank using the tank shut-off device procedure detailed in 
Section 6.  
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Maintenance Tools 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Preventative Maintenance Schedule 


 
Preventative Maintenance (PM) and Predictive Maintenance (PDM) is now a common activity in all 
refineries and terminals.  It is now a necessary function and correctly performed will ensure effective 
operation of the side entry mixer.  


 
 
Preventative Maintenance Service 
 


We offer a preventative maintenance schedule where, for a minimal charge, one of our service technicians 
visits your installation once or twice per year to perform routine maintenance on your mixer(s).   
 
The technician inspects the mixer(s) and makes recommendations for spare parts for maintaining the 
smooth operation of the mixer(s).  They can also perform the maintenance based on those 
recommendations at the same time or a subsequent visit. 


 
Major Mixer Inspection/Repair 
 


We offer an additional site inspection service to investigate any potential/pending mixer operating problems 
and or site mixer failures outside the original warranty period. 
 
Repair work may be carried out at site by a PMSL/MSL engineer as necessary/practicable.  Alternatively 
the mixer can be returned to the PMSL/MSL workshop for any major repair.


Table 3  


Mixer Shaft Diameter 65mm 80mm; 90mm 


Box Wrenches / Sockets 36mm 46mm 


Set of Allen Key Wrenches 4mm to 10mm 16mm to 30mm 


Sealants and threadlockers 
Loc-tite #246 


Loc-tite #567 


Loc-tite #246 


Loc-tite #567 


Rubber Mallet, External Snap Ring Pliers, Screw Driver.  It is 
advisable to have a complete set of Sockets and Allen Sockets to 
match the above sizes.  Extension Levers are useful for long reach. 
Additional sizes (not listed here), including Imperial standard 
required for servicing seal assembly and tapered bushings – refer to 
those instructions for specific sizes and types. 
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11 PARTS 


 


Parts Ordering Procedure 


To order parts online, please visit our Parts Catalog found at www.philamixers.com or complete a Parts 
Request Inquiry form. In addition, you may request a quotation by calling us at +1.717.832.2800 or emailing at 
csr_am@philamixers.com.  


  



http://www.philamixers.com/

mailto:csr_am@philamixers.com
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Common Parts – Cutlass Side Entry Mixers 


  Figure 16 
 (Also reference Figure 1) 
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Common Parts List - Cutlass Side Entry Mixers 


 
Reference Figures 1 and 16 
 


 
* Parts are sold as an Inboard Bearing Kit 
** Parts are sold as an Outboard Bearing Kit  


 
Quantity  


 
 


 
Quantity    


Item


No. 


BSE


-08 


BSE 


-10/12 


Description  Item


No. 


BSE 


-08 


BSE 


-10/12 


Description 


1 1 1 Housing  42 1 1 Key 


6 2 2 Bearing Access Cover  43 1 1 Output Bushing 


7 2 2 Seal Access Cover  44 1 1 Output Sprocket 


8 1 1 Top Cover  45 1 1 Belt 


9 1 1 Shaft  46 1 1 Motor Sprocket 


*10 1 1 Inner Bearing Flange  47 1 1 Motor Bushing 


*11 4 4 Lock Washer  56 4 4 Stud 


*12 4 4 Hex Head Cap Screw  57 12 12 Hex Nut 


*13 1 1 Snap Ring  70 1 1 Mounting Flange 


*14 1 1 Ball Bearing  71 2 2 Socket Head Cap Screw 


*15 1 1 Snap Ring  72 1 1 Mechanical Seal Insert 


*16 1 1 Inner Bearing Sleeve  73 2 2 O-ring 


*16-2 2 2 Shaft Spacer  74 4 4 Shoulder Screw 


**18 2 2 Set Screw (Brass Tip)  75 4 4 Socket Head Cap Screw 


**19 1 1 Key  80 8 12 Hex Head Cap Screw 


**20 1 1 Outer Bearing Flange  81 8 12 Lock Washer 


**21 4 4 Lock Washer  82 8 12 Hex Nut 


**22 4 4 Hex Head Cap Screw  99 4 4 Socket Head Cap Screw 


**23 1 1 Snap Ring  120 1 1 Mechanical Seal 


**24 1 1 Ball Bearing  122 1 1 Valve 


**25 1 1 Snap Ring  126 1 1 Propeller 


**26 1 1 Outer Bearing Sleeve  127 1 1 Thrust Plate 


**27 1 1 Set Screw  128 1 1 Lock Washer 


**28 2 2 Snap Ring  129 1 1 Hex Head Cap Screw 


**29 3 3 Jam Nut  141 1 1 Belt Tension Access Cover 


30 1 1 Belt Guard – Back  143 2 3 Button Head Cap Screw 


31 2 2 Flat Washer  144 2 3 Hex Nut 


32 4 4 Lock Washer  146 2 3 Lock Washer 


33 1 1 Stiffener Plate  147 2 3 Flat Washer 


34 2 2 Flat Washer  148 2 2 Captive Flat Washer 


35 4 4 Hex Head Cap Screw  149 2 2 Hex Socket Fastener 


37 9 11 Captive Flat Washer  150 2 2 Clip-On Receptacle 


38 1 1 Belt Guard – Front  225 14 14 Captive Flat Washer 


39 9 11 Flat Washer  226 14 14 Hex Head Screw Captive 


40 9 11 Hex Socket Fastener  227 14 14 Flat Washer 


41 9 11 Clip-on Receptacle          
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Common Parts – Cutlass Swivel Angle Side Entry Mixers 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure 17 
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Common Parts – Cutlass Swivel Angle Side Entry Mixers 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Reference Figures 17 & 18 


 


  


BOM 


No. 
Qty  Description 


BOM 


No. 
Qty  Description 


1 1  Master Assembly 100 2  Lube Fitting 


85 1  Hinge Housing Mach. Swivel Angle 101 4  Retaining Ring 


86 1  O-ring  102 1  Thrust Plate 


87 1  Ball Swivel 103 2  Sleeve 


88 6  Lock Washer 104 2  Pin 


89 6  Hex Head Cap Screw 105 1  Hex Head Cap Screw 


90 1   Manhole 106 1  Lock Washer 


91 1  O-ring 107 1  Angle Adjustment Arm 


92 1  Ball Swivel Housing 108 1  Hex Head Cap Screw 


93 1  Ball Swivel Seal 109 1  Bearing Sleeve 


94 1  Ball Swivel Seal Thru Cap 117 1  Lock Washer 


95 6  Stud 125 2  Hex Head Cap Screw 


96 6  Lock Washer 205 1  Shim Set 


97 18  Hex Nut     


Figure 18 
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Supporting Sling Parts  


for Sizes 10M and 12M 
  


BOM No. Qty Description 


60 1 Guidewire Support 


61 2 Split Clamp Collar 


62 1 Guidewire Support Hanger 


63 4 Hex Nut 


64 4 Compression Spring Retainer 


65 2 Compression Spring 


66 1 Hook 


67 1 Flat Washer 


68 1 Thrust Bushing 


69 2 Hex Nut 


Optional Support 
Sling Bracket P/N 
80050-0069 


63 


64 


65 


62 


60 


66 69 


68 67 


Notes:  
1. For mounting of Sling Bracket to Tank Shell 


reference drawing on page 5-6. 


2. For correct setting of Compression Spring refer to 
Outline Installation Drawing (OID) in Section 14. 


Figure 19 
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Supporting Sling Extension Parts for Sizes 
10M and 12M 
 


 
Notes:  


1. For mounting of Sling Bracket to Tank Shell 
reference drawing on page 5-6. 


2. For correct setting of Compression Spring refer 
to Outline Installation Drawing (OID) in Section 
14. 


                                                                                                   
                                                                                                                Figure 20 


 
 


 
 


BOM No. Qty Description 


60 1 Guidewire Support 


61 2 Split Clamp Collar 


62 1 Guidewire Support Hanger 


63 2 Hex Nut 


64 4 Compression Spring Retainer 


65 2 Compression Spring 


66 1 Hook 


67 1 Flat Washer 


68 1 Thrust Plate 


69 


135 


136 


137 


2 


1 


2 


6 


Hex Nut 


Turnbuckle 


Threaded Rod 


Hex Nut LH 







 


 Philadelphia Mixing Solutions, Ltd.                                                 11–8                                  BSER Side Entering Series 


Caster Wheel Assembly Parts 


 
 


 
 
 


 
 
 


 
 
 


 
 
    


 
 
 


 
 
  


BOM No. Qty Description 


171 3 Hex Nut 


172 3 Flat Washer 


177 1 Compression Spring 


179 1 Compression Spring Retainer 


180 1 Stud 


184 1 Upper Castor Support Arm 


Note:  


1. For setting of Compression Spring refer to Outline 
Installation Drawing (OID) in Section 14.  


Figure 21 


180 
184 


177 


179 


172 


171 
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Recommended Spare Parts 
 


The following is a list of spare parts that we recommend our 


customers keep on hand for routine maintenance. 
 


Item: Outboard Bearing Assembly:   


 Qty = 1 per 10 mixers 


 


Item: Inboard Bearing Assembly:   


 Qty = 1 per 10 mixers 


 


Item: Drive Belt:   


 Qty = 1 per 10 mixers 


 


Item: Mechanical Seal:    


 Qty = 1 per 10 mixers 
 


NOTE:  When ordering spare parts, please make sure you have  


 the following information available: 
 


• your order number  


• serial number of the unit(s)  


• part description  


• quantity desired  


 


Reference Figure 22 for example of nameplate and mixer information. 


Figure 22 
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12 CE Declaration of Incorporation (If Applicable) 
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13 ATEX Information 
 
This section applies only to mixers where ATEX classification is declared in the design.  ATEX classification 
varies per order and follows directly from customer requirements.  ATEX classification details may be obtained 
from the ATEX nameplate on the mixer or the General Arrangement (GA) or Outline Installation Drawing (OID). 
 
Additional requirements for BSER mixers used in ATEX Cat 2 and Cat 3 applications are as follows: 
 


1. ATEX Certification supplied with this mixer is only valid for mixing the products according to the process 
requirements as originally identified and approved by the customer.  Other process environments and 
mixing products are not supported within the original ATEX certification. 


2. If the mixer is modified, either inside or outside of the tank, the manufacturer’s original ATEX 
certification is null and void.  The manufacturer-provided ATEX tags must be removed. 


3. All BSER mixers must not operate with a tank liquid level below (2.5 * propeller diameter) above the 
center line of the propeller.  In addition, for ATEX applications, BSER mixers must be protected from 
low liquid level at all times by an alarm switch or other safety feature.  There must be a minimum 
working clearance of 150mm between the propeller and any internal feature. 


4. Correct installation of the impeller is mandatory.  All hardware including any secondary locking feature 
(double-nut, lock wire, etc) must be installed exactly as specified. 


5. The mixer must be earthed with the impedance of any part of the metal frame or rotating elements 
being less than 100 Ohms. 


6. For Gas Zone 1 and 2 applications, the mechanical seal is considered to be a Machinery Element and 
does not require individual ATEX classification unless specified otherwise. 


7. Preventive maintenance and monitoring of mixer performance is critical for the continued safe operation 
of the equipment and for the validity of the ATEX Certification of the mixers.  Manual monitoring of 
excessive seal leakage, vibration, corrosion, or increased bearing temperature must be routinely 
carried out to detect any possible pending failure and resulting ignition hazard. 


8. Mechanical seals, sensors, switches, and electrical motors supplied as part of the mixer may have 
additional requirements.  All such requirements must be met for the mixer ATEX classification to remain 
valid.  Refer to the documentation of these components accordingly. 
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14 Outline Installation Drawing 
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