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Soot, High Additive Oils and Filtration - Neil Graham 
 
Introduction 
 
In a diesel engine, incomplete combustion of fuel 
generates large quantities of very small carbon 
particles that pass the piston rings as blow-by and 
form a suspension in the lubricating oil.  Most of 
this carbon is smaller than 0.01 micrometers and 
does not, therefore, interfere in the lubrication of 
two sliding surfaces.  However, certain 
concentrations of carbon in this form do cause 
thickening and can ultimately lead to oil gelling 
where the suspension becomes thixotropic and 
solidifies.  Carbon is also known to impair the 
function of anti-wear additives.  Therefore, it is 
advantageous to remove fine carbon by filtration. 
 
Element Filters 
 
There are two methods by which element filters 
may remove fine carbon.  Molecular forces cause 
fine particles to be attracted to one another such 
that agglomerates are formed of large enough 
particle size to enable the filter medium to act as a 
sieve.  Alternatively, the same molecular forces 
cause the fine carbon particles to be attracted to 
the fibers of the filter medium where they form a 
permanent attachment thereby remaining in the 
filter.  Thus, while in theory the size of individual 
carbon particles is too small for them to be 
collected in element filters, in practice molecular 
bonding allows for this to take place to a certain 
extent. 
 
Centrifugal Separators 
 
Centrifugal separators rely only on centrifugal 
force acting on the fine carbon particles 
(approximate density 2.4 kg/liter) to separate them 
from the oil (approximate density 0.9 kg/liter).  
Molecular forces between the carbon particles and 
a filter medium are not relevant since there is no 
medium with which the carbon may form an 
attachment.  Agglomeration of carbon particles is 
more readily separated under the influence of 
centrifugal force.  Centrifugal separators will 
effectively centrifuge fine carbon to below 0.1 
micrometers in size from the oil, but  
 

 
become less effective as the particle size 
decreases.  Overall, they are more effective at 
removing fine carbon than media types of 
filtration that are limited by fiber surface area and 
absolute pore size (rarely less than 10 
micrometers). 
 
Oil Additives 
 
There are two main additives which affect the 
ability of filters to remove fine carbon from 
lubricating oil; dispersants, which hold carbon 
particles of 0.002 to 0.5 micrometers in 
suspension and detergents which may hold carbon 
particles of 0.5 to 1.5 micrometers in suspension.  
Both of these additives work by neutralizing the 
molecular bond, both between carbon particles 
and filtration media.  In the case of element filters, 
therefore, agglomeration is prevented and the 
sieving mechanism cannot take place and the 
molecular bonding between carbon particles and 
filter media fibers is also inhibited.  Thus media 
filters become wholly ineffective at removing fine 
carbon until such time as the additive level 
becomes overloaded. 
 
The efficiency of centrifugal separation is also 
affected by the use of dispersant and detergent 
additives that inhibit the agglomeration of fine 
particles which would otherwise be readily 
removed by centrifugal force. This does not affect 
the ability of a centrifuge to extract carbon but the 
time taken to do so is related to particle size and 
therefore will take longer with higher levels of 
dispersancy. 
 
Conclusions 
 
With today’s modern additive packages the best 
form of element by-pass filter is only really 
effective at particles down to approximately 7 
micrometers in diameter.  To extract smaller 
particles they rely on molecular attraction that is 
inhibited by dispersant and detergent additives. 
Carbon particles below 0.1 micrometers in 
diameter can be extracted from a modern 
dispersant oil using centrifugal forms of 
separation.
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Effect of Centrifugal Separation on a Modern Lube Oil’s Additive Package - Andrew Bowen 
 

Introduction 

A modern lubricating oil contains many additives 
performing various functions, such as: 

• VISCOSITY INDEX 
• IMPROVERS 
• DISPERSANTS 
• DETERGENTS 
• ANTI-OXIDANTS 
• ANTI-FOAM 
• ANTI CORROSION 
• POUR POINT DEPRESSANTS 
• FRICTION REDUCERS 

All these additives are specifically designed to be 
totally soluble in mineral oils, and undergo 
specific tests to ensure this is the case over the 
wide range of operating conditions likely to be 
encountered.  All evidence suggests that these 
ACTIVE additives cannot be removed by 
filtration or centrifugal separation. 

Typically, a modern heavy duty truck engine oil 
will have an additive package made up of: 

 2-4% Detergent 
 0.5-1.8% ZDP (anti-wear/oxidant) 
 5% Dispersant 

Detergency/Dispersancy Additives 
In the high performance diesel engine the lubricating 
oil becomes progressively loaded with carbon 
produced in the form of soot as a result of poor 
combustion of fuel, particularly at low temperature 
operation. 

Dispersant additives (ashless - non-metallic) are added 
to the oil to keep this soot which is in the form of very 
small particles in the range of 0.002 to 0.5 micrometer 
diameter evenly distributed in suspension in the oil. 

There are two mechanisms by which this dispersion is 
achieved. 
1.  By a charge repulsion mechanism:  The additive 

possesses special atomic groupings which give the 
additive molecule positive and/or negative charges, the 
oil containing this dispersant additive therefore 
becomes a charged three dimensional body.  The small 
carbon particles are suspended in a 'charged' field by 
the charged or 'magnetic' effect of the special atomic 
groupings. 

2. By a film barrier mechanism that is explained in 
Appendix A. 

Detergent additives (metallic salts) also prevent the 
build up of sludge; some by dispersing 

 

particles in the 0.5 to 1.5 micrometer range by 
dispersing particles in the 0.5 to 1.5 micrometer range 
by the charge repulsion mechanism and some by 
chemically absorbing the combustion by-products and 
thereby preventing their accumulation on engine parts. 

The objective of both these types of additive is to 
prevent the adverse effects of sludge formation 
and oil gellation on working parts; such as 
deposits on the piston ring belt area/piston skirt 
and other close clearance engine parts plus oil 
thickening inhibiting self-priming of the oil pump 
and casing possible bearing starvation. 

As the quantity of carbon increases it will reach a 
level when the particles either overcome the 
additive effect and form a sludge or build up to 
cause oil gellation and viscosity increase.  The 
additives working by a charge repulsion 
mechanism will remain in solution, however, 
continuing to disperse the smaller soot particles. 

What effect will centrifugal separator have? 

Centrifugal separation will extend the usefulness 
of the dispersant additive by extracting the 
agglomerated carbon and other debris, leaving the 
additive to function freely. 

Removal of the carbon by centrifugal separation 
may also remove some DETERGENT additive 
which has absorbed solid combustion particles 
and been rendered insoluble.  The additive by this 
stage has performed its required function, being 
regarded as 'spent' and would be of little value left 
in the oil.  Analysis of deposits from the rotor of a 
centrifuge will confirm the existence of 'spent' 
DETERGENT additive by showing levels of 
metallic ions such as Barium, Magnesium and 
Calcium and a low overall PH level. 

Additive depletion is mainly caused by oxidation 
and chemical reactions under normal operating 
conditions, which renders some additives partially 
or wholly insoluble.  These may be removed by 
centrifugal separation but again they will have no 
residual activity. 
 

Anti-Wear Additive 
Anti-wear additives such as Z.D.P. Work by 
essentially 'absorbing' or plating onto metal 
surfaces and sacrificially providing chemical-to- 
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chemical contact rather than metal-to-metal 
contact under high-load conditions. 

Here again the amount of soot suspended in the 
oil plays a significant part in influencing the 
performance of the Z.D.P. additive.  It has been 
found that the presence of soot drastically 
diminishes the oils anti-wear properties and that 
modern highly dispersant oils contribute to the 
problem, apparently by keeping the soot 
agglomerates in more intimate contact with the 
oil. 

Standard four-ball wear tests have shown that the 
wear properties of engine soot itself are small but 
that preferential absorption of the active anti-wear 
additive is responsible for its pro-wear 
characteristics. 

The mechanism by which the soot interferes with the Z. D. 
P. is thought to be as follows:  The soot and additives in 
the natural state of oil can co-exist; however, the reaction is 
such that when the Z.D.P. additive decomposes with 
operation to form a protective layer on the engine moving 
surfaces, there is an attraction between the decomposed 
products of the Z.D.P. additive which become preferentially 
absorbed by the soot products and thus prevent a wear 
protective 'skin' being deposited on the engines moving 
parts. 

What effect will a centrifugalseparator have? 
Centrifugal separation, in removing the 
agglomerated soot particles will therefore aid the 
Z.D.P. in performing its function.  Some Z.D.P. 
decomposition products, because they have 
associated with soot and consequently been 
rendered insoluble will be extracted by a 
centrifugal separator but all ACTIVE Z.D.P. is in 
solution and cannot be removed. 

Anti-Acid Additives 
Detergents, besides the functions previously 
described are also strong acid neutralizers, 
changing combustion and oxidation acids into 
neutralized salts.  The measure of a detergents 
capability to perform this function is its TBN or 
Total Base Number.  The high the TBN, the more 
acid a detergent can neutralize.  Detergents are 
available in a variety of TBN's from near zero to 
over 400 TBN.  The best acid neutralizers are not 
necessarily, however, the best cleanliness 
promoters. 

Where does acidity originate? 
 

There are two main sources of acidity in 
engine oil which vary in importance depending on 
engine operating conditions. 
 

1. Sulphur in the fuel (or oil) burns during combustion to 
form Sulphur Dioxide and Sulphur Trioxide.  These pass 
the piston rings as 'blow-by' together with oxides of carbon 
and nitrogen.  The sulphur dioxide and trioxide ions 
readily dissolve in any moisture present in the oil to form 
acid emulsions which if not otherwise treated, accumulate 
in the oil.  Also, these oxides of sulphur form an 
association with any carbon present.  Thus even in the 
absence of moisture these acid forming compounds tend to 
stay in circulation in the oil, and accumulate, rather than 
pass out through the crankcase with other blow-by gasses. 

2. At high temperatures, oxidation of the oil can produce 
organic acids.  This process is accelerated by fine metallic 
particles which act as a catalyst to the process, copper is 
particularly prone to encouraging acid formation. 

What effect can acid erosion have? 
 Acid leaches lead from a copper/lead bearing matrix 

leaving a crazed copper surfaced which eventually allows 
copper to break and spool from the surface leading to 
catastrophic failure.  To protect copper/lead bearings 
bearings from acid a thin overlay has been developed 
which is essentially a lead/tin alloy where the proportion 
of tin is sufficient to protect the lead from acid erosion.  
However it has been found that the time in the overlay 
slowly diffuses into the bearing, an effect accelerated by 
high temperatures.  Consequently a nickel layer is 
deposited between the copper/lead bearing material in an 
attempt to inhibit the diffusion. 

 Sophisticated overlays improve the resistance of a bearing 
to acid attack, however, they are only palliative and by no 
means provide complete protection.  They are vulnerable 
to abrasion and the combination of abrasive contamination 
and acidity obviously accelerates wear. 

What effect will a centrifugal 
separator have? 
Centrifugal separation will remove moisture from the 
oil and as such will encourage the sulphur dioxide and 
trioxide to remain in gaseous form and pass out of the 
crankcase with other blow-by gases. 

In removing fine carbon particles, which the acidic 
ions are inclined to form or alternatively capture them 
together with the carbon particles in the rotor bowl. 
The detergent additive neutralizes the acids to produce 
calcium sulphate, which is initially very fine and 
harmless, but appears to agglomerate to form 
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brittle particles of up to 10 micrometers in diameter.  
These particles are friable but there is evidence of The 
ability of a centrifuge to remove fine metallic particles, 
particularly those of high density copper, which would 
otherwise catalyze the formation of organic acids, 
inhibits natural acid formation. 
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APPENDIX A 
 
Ashless dispersant additive (succinimide) 
A model of a nitrogen succinimide dispersant is shown 
in Figure A-1.  Succinimides contain a polar head; a 
nitrogen containing polyamine, which absorbs onto 
soot particles and a polybutene tail which provides a 
physical barrier to aggregation and keeps the particles 
suspended in the oil. 
 
Stabilized carbon particles can be represented by ball 
and stick dispersant molecules clustered around a solid 
particle.  See Figure A-2. 
 
Figure A-3 shows the size relationship of an ashless 
dispersant absorbed on the surface of a 100 Å (0.01 
micrometer) soot particle.  The ashless dispersant is 
quite small compared to even the smallest particle.  
However, the film of dispersant prevents the 
coagulation of such small particles into large 
aggregates which would drop out as engine sludge and 
cause the oils' viscosity to increase.  It has been 
calculated that a 100 Å particle would be coated with 
300 dispersant molecules.  However, 30-40 kg of 
diesel crankcase oil contains nearly a million billion 
(1024) dispersant molecules. 
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Figure A-1 Ashless succinimide dispersant structure 
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Figure A-3 Dispersancy mechanisim 
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	Untitled
	[2:17:49 PM] Mary Lindow: hello william
[2:18:16 PM] Mary Lindow: how is the Texas heat? (whew)
[2:23:38 PM] Mary Lindow: ahhhhh...... you must be resting.....  taking a siesta |-)
[2:23:59 PM] Mary Lindow: catch you later (o)
[5:19:20 PM] Mary Lindow: hello william
[5:19:28 PM] Mary Lindow: how is the Texas heat? (whew)
[5:24:54 PM] Mary Lindow: ahhhhh...... you must be resting.....  taking a siesta |-)
[5:25:01 PM] Mary Lindow: catch you later (o)
[8:32:38 PM] Mary Lindow: hello william
[8:32:45 PM] Mary Lindow: how is the Texas heat? (whew)
[8:33:04 PM] Mary Lindow: ahhhhh...... you must be resting.....  taking a siesta |-)
[8:33:12 PM] Mary Lindow: catch you later (o)
[8:33:57 PM] billwordjr: hi mary. sorry i don't hear the skype call signal very well
[8:36:32 PM] Mary Lindow: hi
[8:36:41 PM] Mary Lindow: it is an odd one for sure!
[8:36:55 PM] Mary Lindow: extraterrestrial
[8:37:03 PM] Mary Lindow: (*)
[8:37:20 PM] billwordjr: alien
[8:37:25 PM] Mary Lindow: indeed
[8:37:39 PM] billwordjr: giq sus rgw nubuaret fi NibsT BUFGR<>'
[8:37:51 PM] Mary Lindow: Zibbity doobit!
[8:37:55 PM] Mary Lindow: (wasntme)
[8:38:26 PM] Mary Lindow: translation......  it is nice in the mountains
[8:38:28 PM] Mary Lindow: heh heh
[8:38:42 PM] Mary Lindow: (sun)
[8:39:04 PM] billwordjr: HOW DID THE MINISTRY GO MONDAY NIGHT?
[8:39:22 PM] Mary Lindow: It is what I am meant to do and be for Jesus
[8:39:53 PM] Mary Lindow: 3 women gave their lives to him and were instantly given prayer languages
[8:40:16 PM] Mary Lindow: the songs of the Lord were just amzing, haunting, and beautiful
[8:40:25 PM] Mary Lindow: and a tornado passed right over the building!!
[8:40:28 PM] Mary Lindow: really
[8:40:45 PM] Mary Lindow: yet...about 60 women came in the rain
[8:41:09 PM] Mary Lindow: This is all I want to do
[8:41:10 PM] Mary Lindow: pour out upon others
[8:41:23 PM] Mary Lindow: over and over and over
[8:41:37 PM] Mary Lindow: the ministry was Friday day tho
[8:41:46 PM] Mary Lindow: Monday was the Thornton Chorus Concert
[8:41:59 PM] Mary Lindow: (angel)
[8:42:24 PM] billwordjr: Oops. What did God say Friday?
[8:43:46 PM] Mary Lindow: It was about the 10 vigrins. % obeyed five did not. All were called to purity but.. only 5 were prepared for the waiting period before the shout that the bridegroom was coming
[8:43:58 PM] Mary Lindow: then the notice...he was delayed
[8:44:07 PM] Mary Lindow: they needed to come out to meet him....
[8:44:32 PM] Mary Lindow: to trim their wicks and not waste fuel....
[8:45:17 PM] Mary Lindow: not give out to those who are not obeying the Lord while waiting for His voice
[8:45:43 PM] Mary Lindow: to be careful ...thus trimming the wick.
[8:45:54 PM] Mary Lindow: they wer told to com out to meet Him
[8:46:10 PM] Mary Lindow: they still ahd to journey in the darkness to him
[8:46:25 PM] Mary Lindow:  and then he would MEET them, taking them to his abode
[8:46:44 PM] Mary Lindow: but those who are not tending to their "OIL SUPPLY" always want it done for them
[8:46:57 PM] Mary Lindow: expecting others to always "do for them"
[8:47:43 PM] Mary Lindow: there comes a time when the Lord asks the obedient to come to Him, even in the dark, even when others have been foolish
[8:47:59 PM] billwordjr: If I was to ask you what God is saying at or to the north gate, would this be the message or is there yet anohter
[8:48:23 PM] Mary Lindow: I challenged the women there to stop expecting the presumed 5 fold to get their oil for them
[8:48:36 PM] Mary Lindow: I beleive that it is a major part of it
[8:49:17 PM] Mary Lindow: obey. grow. downsize. keep the oilflask at the ready for the command of the Bridgroom when He calls you to journey
[8:49:33 PM] Mary Lindow:  wherever He may send you.. He will meet you there.
[8:49:56 PM] Mary Lindow: dark or not, you will have enough oil to get to the destination
[8:50:58 PM] Mary Lindow: I was preaching to my very self as well...... (blush)
[8:51:21 PM] billwordjr: Can I publsih to our intercessors. I now chair a table of intercession commissioners. You are one of the prohets I rely one. I wnat to expose to the north gate voices.
[8:51:37 PM] Mary Lindow: of course!!!!
[8:52:01 PM] billwordjr: will you write in the form and format you would favor to represent the Lord in you?
[8:52:18 PM] Mary Lindow: Yes. Happy to
[8:52:26 PM] billwordjr: by when?
[8:52:38 PM] Mary Lindow: uhhhhhhhhh
[8:52:41 PM] Mary Lindow: Sunday eveing?
[8:53:01 PM] billwordjr: ok. that is a good deadline for me. thanks.
[8:53:13 PM] Mary Lindow: welcome
[8:53:22 PM] Mary Lindow: we are still in the mountians
[8:54:54 PM] billwordjr: i think you have spoken a faithful word that fits our south texas geographic contest. I am a little surprised, pleaseantly surprised because I do not regard but a few detaiched texas to have the word of the lord that fits our geography. i am different that way.
[8:55:07 PM] Mary Lindow: ahhhhhh
[8:55:10 PM] Mary Lindow: hmmmmmmmmm
[8:55:25 PM] Mary Lindow: ohhhhhhhh ahhhhhhh
[8:56:24 PM] billwordjr: god has to connect people. i do not expect "froeign" instercessors to be able to hear god for our geography. paul wilbur is another one i trust aznd regard this way. i don't think i can name any others right now.
[8:56:40 PM] Mary Lindow: Thank you for your kindness
[8:56:46 PM] Mary Lindow: and trust
[8:57:29 PM] Mary Lindow: (F)
[8:57:35 PM] billwordjr: it is more than that, but it omcludes at least that much.
[8:57:43 PM] Mary Lindow: nice
[8:58:14 PM] Mary Lindow: just a side note..
[8:58:29 PM] Mary Lindow: it is 57 here at 10,000ft
[8:58:36 PM] Mary Lindow: most pleasant
[8:58:41 PM] billwordjr: god is mamifesting the presence of the government of the kingdom of god here. it is unique. he appoints those who have rulership here. mean only recognize what he has done and is doing.
[8:58:55 PM] Mary Lindow: (clap)
[8:59:16 PM] billwordjr: what ever words you launch there, land here.
[8:59:36 PM] Mary Lindow: did you faint from heat exhaustion just now 8-| ?
[9:00:25 PM] billwordjr: it is a case o eternity in your mouths. god rules the earth form eternity and causes it touch ground through those who have been faithful so that he can entrust kingdom responsibility to then (you).
[9:00:28 PM] Mary Lindow: ??????????
[9:00:52 PM] billwordjr: over
[9:02:04 PM] Mary Lindow: Talk to you again soon Bill. Thank you for your kindness
[9:02:13 PM] billwordjr: i call it posting god's word on the voice of the wind like ezeliel did when god told him to speak to the wind that therse bones live.
[9:02:16 PM] billwordjr: over
[9:03:43 PM] Mary Lindow: ahhh
[9:04:11 PM] Mary Lindow: good insight there
[9:04:13 PM] Mary Lindow: thank you
[9:04:41 PM] Mary Lindow: I shall lkeep launching
[9:04:49 PM] Mary Lindow: (~)
[9:05:57 PM] billwordjr: next time we are able to send for you we will have an ordination service for you and steve. can you and/or steve keep me posted on when you have common calendar dates and can both be here, please?
[9:06:24 PM] Mary Lindow: Hmmmmmm.......
[9:06:29 PM] Mary Lindow: We are ordained
[9:06:36 PM] Mary Lindow:  ordained as in???
[9:07:15 PM] Mary Lindow: I will now share something the Lord has been "whispering" since we last spoke on the phone
[9:07:27 PM] Mary Lindow: you there?
[9:07:40 PM] billwordjr: yep
[9:07:43 PM] Mary Lindow: o
[9:07:45 PM] Mary Lindow: k
[9:08:22 PM] Mary Lindow: Hes said " You and Steve need to be sent"- again, by those who are like minded.
[9:08:27 PM] Mary Lindow: hmmmmmmmm
[9:08:51 PM] Mary Lindow: interesting
[9:09:13 PM] Mary Lindow: comments Mr. Phelps?
[9:11:15 PM] *** Mary Lindow sent threshold.jpg ***
[9:12:25 PM] billwordjr: your current ordination is valid. however, on the basis of agreeemnt of what god has done in connecting your iwth our part of texas, an ordination woujld be in order to validate, before the Lord, what He has done and the ordiantion may be the either the beginning or the end of consecrating ourselves to what Jesus is calling ofr in order to serve His over-riding purposes. it would signazl a mutual submission and a new line of resonsibliliy to which he would add his authority.
[9:12:27 PM] Mary Lindow: just sent you a file....... click accept if you would please
[9:12:44 PM] Mary Lindow: I agree
[9:12:47 PM] Mary Lindow: yes
[9:13:31 PM] Mary Lindow: I have a few other thoughts and things being imparted from the Lord, just not sure how to go about them yet
[9:13:42 PM] Mary Lindow: will share them later
[9:14:15 PM] billwordjr: is this your work?
[9:14:34 PM] Mary Lindow: one more picture file to send you as a visual for the message the Lord had me share Friday,
[9:14:41 PM] Mary Lindow: my work?
[9:14:52 PM] Mary Lindow: ?????
[9:15:03 PM] billwordjr: the graphic?
[9:15:06 PM] *** Mary Lindow sent Ten-virgins_2.jpg ***
[9:15:09 PM] Mary Lindow: yes
[9:15:26 PM] billwordjr: wow!
[9:15:31 PM] Mary Lindow: the once being sent now is not
[9:16:01 PM] billwordjr: may i use the one that is oon my website www.tapcc.com
[9:16:08 PM] Mary Lindow: but is one I love and used for the Women's meeting Friday
[9:16:30 PM] Mary Lindow: please kindly accept the file
[9:16:37 PM] Mary Lindow: sure
[9:17:07 PM] Mary Lindow: not a very clear pic though. An older work
[9:17:14 PM] billwordjr: can you do a graphic that says "strike while the iron is hot" because it is a follow-up word to now is the time.
[9:17:22 PM] Mary Lindow: yes
[9:17:29 PM] billwordjr: wow!
[9:17:49 PM] Mary Lindow: dod you get the one I just sent?
[9:17:51 PM] Mary Lindow: did
[9:18:00 PM] billwordjr: it is still downloading
[9:18:02 PM] Mary Lindow: the Ten virgins?
[9:18:03 PM] Mary Lindow: oh
[9:18:04 PM] Mary Lindow: wow
[9:18:08 PM] Mary Lindow: loooong
[9:18:14 PM] Mary Lindow: :O
[9:18:32 PM] Mary Lindow: its worth the wait
[9:18:37 PM] Mary Lindow: really cool
[9:18:38 PM] billwordjr: did you receive a good offering friday?
[9:19:06 PM] Mary Lindow: $120.00 and 2 $5.00 Starbucks cards to boot!
[9:19:11 PM] Mary Lindow: (coffee)
[9:19:14 PM] Mary Lindow: (coffee)
[9:19:41 PM] billwordjr: i was hoping for better.
[9:19:55 PM] Mary Lindow: well, many were single mothers too
[9:20:14 PM] Mary Lindow: so it was sacrificial as well
[9:21:00 PM] billwordjr: thank you father.
[9:21:11 PM] billwordjr: ten virgins is beautiful, too
[9:21:21 PM] Mary Lindow: I love the picture
[9:21:30 PM] Mary Lindow:  keep looking
[9:21:38 PM] Mary Lindow:  much to see as you observe
[9:23:24 PM] billwordjr: remember to keep me in the know about common calendar dates. texas wants you back. feeeeeeeeelllllllll the gravity. resistance is futile.............
[9:23:44 PM] Mary Lindow: ha ha! Ok. I will talk to Steve
[9:23:59 PM] Mary Lindow: blessings on your evening Bill
[9:24:36 PM] billwordjr: gotta go. i will look for your written word. please ask stave if he wants to get up at 5 am tomorrow for our manna thursday?
[9:25:19 PM] billwordjr: how do you save a skype conversation?



