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This is my last President’s address for 
this term in office and before I turn the 

responsibilities over to Gary Partington, 
President Elect; I want to share with you 
what a great pleasure and opportunity it has 
been for me.  Working with the society is an 
amazing experience and it’s hard to believe 
how much an all-volunteer organization can 
accomplish! Just since last year’s confer-
ence, the Standards Development Commit-
tee has revised the Guideline for Gloveboxes 
and the Standard of Practice For Glovebox 
Fire Protection. These are complicated doc-
uments that rely on the assistance of subject 
matter experts who have graciously taken 
the time out of their busy schedules to help 
us put these together. We are grateful for all 
the assistance that has been given and con-
tinues to be given to help our society!

We also have a great conference planned 
in Boston with unique speakers, exhibitors, 
and events. The participation rate at the 
Standards Development Committee meet-
ings is at an all-time high and the Board of 
Director’s participation has increased. To 
top it off, new for this year’s conference, 
we have added a 4-hour topic-specific class 
the day after the conference. This year’s 
topic will be Nondestructive Examination 
– What is it? 

This is such an important topic within 
our industry. In this class you’ll learn not 
just what it is, but why it is important, why 
we need it, and what happens if we don’t 
utilize it. You’ll learn about the various 

NDE Methods used today and the basic 
principles of each method. I hope to see you 
all there as we continue to learn and grow 
our knowledge base, reminding ourselves 
why we do what we do each day.

With success comes great expectations, 
and we are up to the challenge; however, we 
do need your help. AGS as a society has a 
lot of ideas that will be great for the industry, 
the manufactures, and the end users, but we 
need to get these ideas out in front of all the 
existing and potential new members and us-
ers. To move these ideas forward, we need 
additional volunteers. There are  many more 
committees that need support: Outreach, 
Membership, Training, etc. Please think 
about who you know and who may be in-
terested in helping us continue to grow and 
expand. The work involved is not only ben-
eficial to the committee, but to our industry 
as a whole. The more knowledge and un-
derstanding we put out there, the more im-
provements we can make for all of us.

I look forward to seeing everyone in Bos-
ton! We have a lot planned, new information 
to learn, and new friends to meet and share 
our knowledge with! 

On my final note, I want to thank you all 
for your continued support and for the sup-
port of this society.  It’s been an honor to be 
your elected President.

Regards,
Tony Heinz
AGS President 2018-2019
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The ability to control pressure within gloveboxes is critical. 
Gloveboxes at the Idaho National Laboratory (INL) are 
typically rated to withstand between 5-10 inches of water 

gauge (inH2O, pressure or vacuum), depending on the box 
design. Pressures too large could compromise the glass windows. 
Therefore, the gloveboxes are equipped with devices used to 
control the internal pressure. One such device is the bubbler.

Bubblers, as shown in Figure 1, are a passive pressure relief 
device used to help manage the pressure generated inside the 
glovebox during abnormal conditions. It has been assumed that 
a glovebox with three bubblers can flow 45 cubic feet per minute 

(CFM) through the system; therefore, each bubbler is expected 
to flow 15 CFM. This flow rate value was considered common 
knowledge and was never tested for accuracy. This knowledge 
came into question during an acceptance test of a glovebox 
where the flow rate and pressure control of the bubbler were not 
in the anticipated ranges. To understand the flow properties and 
the resulting differential pressures of the bubblers, a series of tests 
was developed and performed.

The test series consisted of flowing different gases through 
different fluids in a MBRAUN® bubbler 3. These tests were 
used to collect data of flow rates and the maximum differential 
pressures across the bubbler. The gases used were compressed 
air, argon, and nitrogen. The bubbler fluids used were water, 
Inland® 45 Mechanical Pump Oil 1, and Leybold Leybonol® LVO 
210 Ester Oil 2. Inland 45 and Leybonol LVO 210 are commonly 
used vacuum oils in INL glovebox bubblers. 

The test setup consisted of filling the bubbler to a specific 
fill level with one of the fluids.  Figure 2 shows the orientation 
depiction and fill level measurement used during the tests.  The 
fill levels varied from 0.5 inches to 3 inches of bubbler fluid. 
The recommended bubbler fluid fill height from the bubbler 
manufacturer was close to 3.5 inches using the convention shown 
in Figure 2. At each fill level, compressed gases were used to 
develop flow through the bubbler. The flow rates for the tests 
varied from 1 CFM to 15 CFM. The test results use an adjusted 
flow rate which was corrected using an equation provided by the 
flow instrument manufacturers to compensate for the different 
gases used at the test conditions. The flow instruments were 

Continued on page 10

Figure 1 (Left) Bubbler

Figure 2 (Above) Bubbler Orientations and Fill Level
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calibrated for air at standard temperature and pressure. Each test 
also had a specific orientation for flowing the gases, which was 
either the side port or the top port. 

To develop an idea for the range of variability of the differential 
pressure across the bubbler, two series of five similar tests were 
performed. Each test used Inland 45 filled to 0.5 inches flowing 
compressed air from 1 to 15 CFM through the side port orientation. 
From this series of tests, it was determined that a differential 
pressure greater than 0.5 inH2O was a reasonable threshold for 
the variability inherent to running the test. These same tests also 
showed that there is little to no effect from a filter that has been 
saturated with oil. The first five tests were with a clean filter, while 
the second series of five tests were performed after many tests 
had been completed where oil saturation occurred. The average 
differential pressure between the old and new filter were very 
similar, as shown in Figure 3. An example of a saturated filter is 
shown in Figure 4.

Figure 3   Effects of a Saturated Filter on the Maximum 
Differential Pressure

Figure 4   New Filter Saturation from Test using Compressed Air 
through the Top Port with Inland 45 filled to the 0.5” Level

During testing, two points of interest were considered: filter 
saturation and filter breakthrough. Filter saturation was defined 
as when the bubbler fluid reached the filter and began to saturate 
the filter. Filter breakthrough occurs after filter saturation and was 
defined as when the bubbler fluid escaped downstream of the 
filter and entered into the exhaust piping. Once filter breakthrough 
would occur, testing would stop and the excess bubbler fluid in 
the filter would be blown out. All tests performed resulted in the 
filter becoming saturated and only 13 of the 60 tests were able 
to flow above 15 CFM without the bubbler fluid passing the filter 
and entering the exhaust pipe. Out of the 13 passing tests, 12 
tests had their bubbler fluid filled at or below one inch. Figure 5 
shows a test where filter breakthrough occurred with the bubbler 
fluid entering the exhaust pipe. Figure 6 shows a test where filter 
saturation occurred with the bubbler fluid saturating the filter. 

Figure 5   Filter Breakthrough using Compressed Air flowing at 10 
CFM through the Top Port with Inland 45 Filled to 1.5” Level

 Testing revealed that the bubbler was more efficient at 
maintaining a lower differential pressure using the top port 
orientation compared to the side port. The difference between 
flow orientations can be seen in every test, with almost all data 
points varying by more than 0.5 inH2O. The side port orientation 
often saturated the filter before the top orientation as well.

It was assumed that a difference in area within the bubbler could 
have caused the difference between the two flow orientations. 
After reviewing the bubbler manufacturer’s data, it was determined 
that the outer column of the bubbler had a 7.96 % larger area. The 
difference in areas resulted in unequal changes in level between 
the inner and outer column and caused the pressure to be higher 
for the side port orientation compared to the top port orientation. 
However, this change was small and there remained a difference 

Continued on page 12
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between the two flow orientations that was generally greater 
than the 0.5 inH2O threshold mentioned earlier. There were some 
cases where the pressure fell within 0.5 inH2O when the change in 
area is considered, but there was still a distinct difference between 
the two flow directions. This is shown in Figure 7.

Figure 7

 It was hypothesized that there would be a noticeable difference 
between the different gases due to their densities. There appears 
to be no noticeable difference between the different gases. 
Nitrogen, Argon, and compressed air all performed similarly with 
respect to the maximum differential pressure achieved and no 
clear tends emerged; however, all three gases were used only with 
Inland 45. Most of the data from these tests fell within the 0.5 
inH2O threshold. The tests used to compare gases used the same 
parameters. The results can be seen in Figures 8 and 9.

 

Figure 8   Gas Comparison Tests using the Top Port with Inland 
45 Filled to the 1.0” Level

Figure 9   Gas Comparison Tests using the Top Port with 
Leybonol 210 filled to the 1.0” level

Figure 10   Bubbler Fluid Comparison Using Compressed Air 
through the Top Port with Fluids Filled to the 1.5” Level 

Another hypothesis for the test was that there would be a 
noticeable difference between the different bubbler fluids. Testing 
revealed a weak correlation that water results in the highest 
differential pressure, Leybonol LVO 210 resulting in the second 
lowest, and Inland 45 resulting in the lowest differential pressure. 
This is shown in Figure 10 and 11. However, the difference between 
the two oils often times fell within the 0.5 inH2O threshold which 
indicates that there may be no real difference. There is also a 
difference in the specific gravities of the fluids, which was also 
considered. 

Figure 6   Filter Saturation using Compressed Air flowing at 15 
CFM through the Top Port with Leybonol 210 Filled to 1.5” Level

Continued on page 14
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Figure 11   Bubbler Fluid Comparison Using Compressed Air 
through the Top Port with Fluids Filled to the 1.0” Level

When the specific gravities are considered and the effects of 
the fluid are removed from the maximum differential pressure, 
the results become similar. Since the normalized differential 
pressures are similar, the specific gravities of the fluids may be the 
main reason for differences in the maximum differential pressure 
between the fluids. The results are shown in Figures 10 and 11. 

Figure 12   Normalized Bubbler Fluid Comparison Using 
Compressed Air through the Side Port with Fluids Filled to the 
1.5” Level

Figure 13   Normalized Bubbler Fluid Comparison Using 
Compressed Air through the Top Port with Fluids Filled to the 
2.0” Level

It is also important to consider the exhaust system to which the 
bubbler may be connected. The strength of the exhaust system 
connected to the bubbler will determine a starting offset in the 
bubbler fluid levels between the inner and outer column. This 
offset will limit the minimum allowable fill level to prevent flow 
through the bubbler with a glovebox differential pressure of zero. 

Overall, the testing was performed and analyzed to determine if 
the bubbler could flow 15 CFM and maintain the glovebox within 
the designed pressure. The testing revealed that the bubblers met 
the anticipated flow rates generally without filter breakthrough 
when the fill level was 1” or less, shown in Table 1. However, it 
should be noted that the flow rate capacity diminished with 
increasing fluid level.  

Table 1  Tests Passed without Filter Breakthrough

The tests also showed that there was no noticeable increase 
in differential pressure due to the use of different glovebox test 
gases or by changing the bubbler fluid viscosity. A trend was 
identified that the flow entering the top port was more efficient 
than flow entering the side port. 

In conclusion, each glovebox has specific requirements for 
maximum relief flow and relief pressure points; therefore, bubblers 
should be properly analyzed to verify they would meet the system 
requirements. Following installation, a complete system test 
should be performed under worst-case conditions (over pressure 
and under pressure) to ensure pressure relief is adequately sized. In 
the case where increased flow is desired beyond the capability of a 
given bubbler, it should be possible to simply add more bubblers 
in parallel to the system to achieve the needed flow rate. v 

References

1 Inland Vacuum, Inland 45 Mechanical Pump Oil. https://
inlandvacuum.com/portfolio/inland-synthetic-hydrocarbon-fluid/.

2 Leybold Products, Leybonol LVO 210 Ester Oil. https://www.
leyboldproducts.us/products/oils-greases-lubricants/ester-oil-
leybonol/386/leybonol-lvo-210?c=1801.

3 MBRAUN Products. Bubbler P/N 7015489. https://www.
mbraun.com/index.php.
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The older I get, the more convinced 
I am that we humans are simply not 

capable of communicating with each 
other. I have to quote from an old mov-
ie from 1967, Cool Hand Luke, star-
ring Paul Newman, where the prison 
warden says in classic southern drawl, 
,“What we’ve got here is failure to com-
municate.” How often that happens is 
astounding. Throughout the history of 
mankind, major wars have been fought 
over some breakdown in communica-
tion. I think I read someplace that our 
emotions developed as the main meth-
od of communication before language 
was created. This sometimes worked 
but could be easily misinterpreted. If 
someone was coming at you with a 
mean looking scowl on his face, you 
would most likely run like hell because 
that may indicate imminent attack, but 
then who knows, the scowl could have 
been pain as the approacher actually 
just stubbed his toe on a rock and had 
no intent of attacking at all. Language 

was created and things got better, but 
not a lot, as the obscenities normally 
hollered from stubbing a toe could 
very easily be misunderstood as in-
dication of attack. When you look at 
communication between a man and 
a woman, or between an adult and a 
teenager, forget it altogether. I am not 
even going there.

We struggle with communication in 
the business world today just as hor-
ribly as the cave man. Not much has 
changed over the years and it may 
even be worse. Most business com-
munication is with someone that is not 
standing in front of you. When I first 
started in the business world, many 
years ago, we communicated primar-
ily by the telephone and the US Mail 
service. Sure, we could dial up some-
one and talk, as we can still do today. 
The written part was a little more in-
volving. In those days we didn’t have a 
PC with word processing software on 
our desk. We had to write everything 
by hand, and give it to the office secre-
tary, and yes we called them secretar-
ies, to type it up for you. She, and yes, 
usually she, would type away to cre-
ate your document, along with mas-
saging the words to make it coherent 
by someone who was going to read 
it. There was always a bit of back and 
forth with corrections and re-writes 

until the final version. Although, if you 
changed it enough to cause a whole 
page to be re-typed, you would be in 
big trouble. Once the document was 
complete, it would be another week 
or so, before it reached its destination 
through the US Mail Service.

Along came the FAX machine and 
what a wonderful device that was. You 
could send and receive written infor-
mation, through the phone line, in the 
same day, in a matter of minutes. Well, 
maybe sometimes, that’s if the ma-
chine didn’t jam, run out of paper, or 
someone answering the phone instead 
of letting the FAX machine pick it up. 
The early machines were not the plain 
paper fax that we are phasing out to-
day, the paper was fed from a roll and 
the data was etched on to the paper 
by a heat process that rapidly faded 
into something completely unreadable. 
Warts and all, it was fantastic, allowing 
us to get written communications in 
the same day. Being in the machine 
design business, catalog information 
for purchase parts was one common 
item that was sent by FAX. In those 
days we didn’t have the internet with 
search engines to find design compo-
nents as we do today. We searched for 
components, by spending hours look-
ing through a set of huge green books 
called the Thomas Register. Then, you 
had to call and order a catalog from 
said vendor, which would eventually 
show up a week or two later in the mail. 
The fax machine was a game changer, 
you could call a vendor and get them 
to fax you their catalog and have it in 
the same day, WOW! 

Today, we have all of these amazing 
machines that we use for communicat-
ing. Virtually everyone has some type 
of PC, laptop, or tablet equipped with 
word processing software, allowing en-
gineers the ability to create documents 

Thoughts from Newman

Communication Breakdown

By: John T. Newman, P.E.

Continued on next page
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without the need of the secretarial ser-
vices of the past. But unfortunately lost, 
is the oversight of these skilled word-
smiths that always seemed to decipher 
the cryptic writings of the engineer, 
transforming them into understand-
able language. We all know that the av-
erage engineer does not possess the 
skills required to write words and string 
them together in a manner that others 
can understand. Sorry, but it’s true.

We can instantly search the internet 
and get information for any product out 
there for use in our designs. Gone are 
the rooms full of book shelves chocked 
with all the outdated component cata-
logs that we had delivered in the mail, 
along with the volumes of the green 
Thomas Register books. I have to say, 
that I don’t miss them at all. Now we 
are all spoiled with this instagasm of in-
formation at our fingertips and no one 
remembers or even knows how hard 
we had to work in the past at finding 
the right component for the job. 

Then along came the miracle of email. 
You would think that the convenience 
of it all would make us better commu-
nicators, but not really. And what a time 
suck that has turned into. Every day we 
are continually bombarded with a bar-
rage of emails, and very few of them 
contain any viable information. A good 
part of my day is now spent sorting 
through the endless stream of emails, 
from business associates, customers, 
vendors, copies for information only 
and the spam, oh my god. All this has 
to be read, sorted through, replied to, 
filed away, and deleted. Everyone also 
expects replies immediately, and some 
people get really upset if you can’t re-
spond right away. Don’t you just love 
the email that come with that little red 
asterisk, that supposedly means high 
importance, and the person that puts 
them on every one they send you? 
Yeah, I’ll get right on it…

But yet we still continually miss-com-
municate. I see email as a very dan-
gerous medium. It is very hard to truly 

communicate in an email, especially 
when you bang it out quickly without 
putting any thought into it. First of all, 
as I said before, engineers are notori-
ously poor at writing, and now your ev-
ery thought has to be written in a legiti-
mate form that can be interpreted by 
others. Without the facial expressions, 
the smile or frown used in face-to-face, 
how it is written will determine the 
tone. If you are not very careful with 
your phrasing and choice of words, 
you can send the wrong message or 
the reader will perceive something to-
tally different than what you intended. 
This can also be amplified when writ-
ing to someone from a different culture 
than yours. A joke understood here in 
the States can be taken as an insult to 
someone from another country. 

There are some basic email rules and 
etiquette that I have learned, usually 
from bad communicating experiences 
that I can share. Keep emails as brief 
and to the point as possible. Resist the 
temptation to add jokes and humor-
ous references; although sometimes 
it is tough and I occasionally let one 
or two slip out. Always try to be cour-
teous and polite, and be conscious of 
the tone that you are projecting from 
your choice of words. You don’t want 
to come off sounding mad when you 
really aren’t. Sometimes you can use 
a smiley face emoji to reinforce that 
you are conveying a happy message. 
Don’t send out any of those scathing 
emails when you are really mad, as 
you will usually always say something 
you will regret later, and once it is out 
there, it will be there forever. Be sure 
to absolutely always proofread emails 
before hitting the send button. When 
you will be out of the office and away 
from your email, be sure to turn on 
the out of office automatic replies. It 
will let people know that you are not 
intentionally ignoring them and it will 
also help cut down on the mountain of 
email that takes hours to sort through 
when you get back.    

One thing that seems to be declin-
ing is the face-to-face project meet-
ings that we always used to have in the 
old days. Now days everyone wants to 
have conference calls instead of get-
ting together. You can use web con-
ferencing, which works pretty well, vi-
sual information can easily be shared 
between all parties. A design review 
meeting can be held online where 
design concepts can be shared with 
3D CAD models that everyone can 
see and talk about. But, a little advice; 
when you are sharing your screen with 
the whole project team, be sure to 
turn off those annoying email notifica-
tions that continually pop up. No one 
wants to read all your incoming mail 
announcements and it can be em-
barrassing when something personal 
pops up on the screen for everyone 
to read. Although, in my opinion, the 
really important project meeting, the 
“Kick-Off Meeting”, still should be held 
face-to-face. This allows the project 
team to meet, get to know each other 
a bit, and will tremendously help future 
project communication by understand-
ing all of the personalities involved. 

Cell phones today are absolutely 
amazing to an old guy like me. Every-
one today has one and it is the ultimate 
communication device, you would 
think, but…why is it we still can’t seem 
to effectively communicate with each 
other? It’s that texting thing, which in 
the right perspective can work well I 
guess for many people, if you under-
stand the language. BFF, LMAO, LOL, 
BTW…OMG what does it all mean? 
Good thing cell phones come with the 
internet so you can Google search for 
the meaning of all that stuff. I can han-
dle short messages which can be very 
convenient, like meet you here at noon 
kind of thing, but holy cow, some peo-
ple want to have extensive conversa-
tions by text. I can’t keep up with it, and 
as their fourth message hits my phone, 
I’m still trying to craft a response to 
their first message.

Continued on next page

Continued from previous page
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We are approaching a very historic milestone.  

July 20th marks the 50th anniversary of the 

Lunar Module Eagle landing on the moon.  This 

was a “giant leap” for mankind.  We couldn’t have 

achieved this without learning some lessons along 

the way.  Starting with the first crewed Mercury 

mission, and then advancing to the Gemini missions, 

NASA learned an incredible amount of information 

in a short amount of time.  Making the leap to the 

Apollo missions finally brought the first human 

beings to the moon.  As Stanley Trujillo mentioned 

in the last Enclosure, we focused on not what went 

wrong, but more on the best way to get there, or 

best practice.

As a reminder - best practice as defined by 

Merriam-Webster is: “a procedure that has been 

shown by research and experience to produce 

optimal results and that is established or proposed 

as a standard suitable for widespread adoption.” 

This year the AGS is turning 33, and the focus 

from a lessons learned standpoint is to celebrate 

your successes and process improvements. We have 

learned so much since 1986, and we continue to 

benefit from the lessons learned in glovebox design, 

fabrication and testing over the years.  This summer 

we will focus on the best practices, just as NASA did 

in 1969.

Please share any lessoned learned or best 

practices with the AGS and OPEXShare. You never 

know what impact you might have on others who 

might be struggling with a similar challenge.  See 

you in Boston!

Justin Dexter 

Lessons Learned Committee Member v  
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Bottom line here, hello people, it’s a cell PHONE and 
you can actually call someone on it…Just dial the num-
ber and talk, like we have done since Alexander Graham 
Bell invented it back in 1876. Telephones have been the 
best communication device other than face-to-face, which 
you can actually hold a real-time back and forth conversa-
tion. You can communicate not only verbal language but 
you can also get the emotional facet that is missing from 
everything else, which at least gives us half a chance of 
understanding each other. So, forget the email and cryptic 
text; just pick up the damn phone, call someone and have 
a conversation. v

Thoughts from Newman
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