The St. Louis Admirals R/C
Model Boat Club

http://stlouisadmirals.com

BROADSIDE

20 March 2018

Commodore — Jane Benefield (636) 447-4016 Secretary — Bob Keeler (314) 434-8640
Vice-Commodore — Kent Morgan (314) 892-8669 Asst. Secretary — John Ziemer  (636) 566-8810
Asst. Vice-Commodore — John Ziemer (636) 566-8810 Editor — Jane Benefield (636) 447-4016
Treasurer — George Kirby (636) 978-6288

NOW HEAR THIS
YOUR COMMODORE FROM THE BRIDGE

Michael and | visited the Arnold City Park Pond and it is very accessible for running our boats. Karen
Fay from the City of Arnold provided us with the following dates and times for their Arnold Days Event
and they are Sept 14" -- 4-7 p.m. and Sept 16" -- 3-6 p.m. Photos in the minutes section of this
newsletter.

A special thank you to all our presenters, and | hope that all the members enjoy the presentations at our meetings as much
as | do. Although I have been with the club for a number of years, | am amazed at the in-depth presentations and | am looking
forward to learning more from future presentations about all the specifics involved in getting a model boat to run smoothly, and if
a mechanical or electronical issue arises you learn how to solve the issue or at least explain it to someone who will be able to help

you.

Scheduled Events

Wednesday, 4 April 2018

Wednesday, 3 May 2018

Meeting and “Show-and-Tell”
Wednesday, 7 June 2018 Demonstration at the Wicks’
Residence

Wednesday, 11 July 2018

NOTES

Next Gathering: Wednesday, 4 April 2018

Prior to our 5 PM monthly 1% Wednesday-of-the-month dinner-meeting, sailing is from 2-4 PM at our usual St Ferdinand Pond,
Florissant, MO — weather permitting. Dinner set for 5:00 PM at our Handel’s Restaurant, 599 St Denis, Florissant, MO 63033,
followed by our 7:00 PM meeting at our meeting place at the Old St. Ferdinand Shrine, the Old School House, 1 St. Francois

Street, Florissant, MO.

3" Sunday every month (2-4 pm), March thru November: Sailing at St Ferdinand Pond -- weather permitting.

Gratefully,
Jane
Commodore
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Secretary’s 4 March 2018 Meeting Minutes

Call to Order / Pledge of Allegiance:

Commodore Jane opened the meeting at 7:00 P.M. at Old St. Ferdinand School house in Florissant. There were 15

members present. Former member Jeff Seemiller joined the club again. The Pledge of Allegiance was led by Lyn Blaszkiewicz.

Reports, Administration -- Segment

1. Commodore’s Opening Comments:

A.

Glenn Hensley’s funeral: Michael and Commodore Jane attended Glenn Hensley’s funeral at Jefferson
Barracks representing the St. Louis Admirals R/C Model Boat Club members.

Norman Kalaskie, according to his wife Betty is recuperating nicely and we hope to see them soon at a
meeting.

Ed Gant had his ankle surgery and is recuperating nicely. He will write some articles for our newsletter with
his wife Janet’s assistance. Thank you, Ed, and we are wishing you a speedy recovery and we look forward to
your articles for the newsletter.

Greg Rocklage graciously agreed to write an article soon about his experiences with his on-going scratch-
building of a replica of our very own St. Louis Admiral paddle-wheeler boat.

The BlueSky Apparel shop t-shirts with our logo in one color will cost $10.00 each. There will be a one-time
set-up fee of $15.00. There is no minimum purchase requirement. Still working on the color design and one-
color design approval. Shirts can be short or long sleeved, XL and larger will have price differences.

| really appreciate everyone for providing highly interesting and coordinated presentations for our meetings
and articles/information for our newsletters.

2. Secretary’s Meeting Minutes Report — Bob Keeler: The February 2018 minutes were published in the Broadside
newsletter. Motion to approve minutes as printed was made by John Ziemer, seconded by Mike Alligood. Motion
approved.

3. Treasurer’s Report — George Kirby: Treasurer George Kirby presented the reports for February 2018. Motion to
approve his reports were made by John Ziemer and seconded by Bob Keeler. Motion approved.

4. Vice Commodore -- Comments/Actions — Kent Morgan: None.

5. Commodore -- Comments/Actions:

A. Emeritus Award Proposal: Commodore Jane presented a proposal to the Club membership to posthumously award

Glenn Hensley our Emeritus Award to read as follows:

Glenn Hensley
Distinguished Ambassador
Member & Exceptional Master Craftsman
Emeritus
2018

Do | hear a Motion to approve the purchase of the Club’s Emeritus Award posthumously to Glenn Hensley as described
above? Do I hear a second? Do I hear a vote? The yea’s have it.

Amendment of By-Laws: Commodore Jane is working on amending our By-Laws to include spouses as associate
members for them to participate in club functions (affirmative Club voting in 2017). Other amendments are being drafted
by Commodore Jane for eventual Club-member consideration.

. 7 June 2018 Club Meeting arrangements at the Wicks’ home: Commodore Jane solicited club-member thoughts and
votes in connection with a proposal from Russ Wick about our 7 June 2018 Club meeting place, venue and demonstration.
Russ and his wife Clare have graciously offered their home in Ballwin, MO for our June 2018 club meeting. This is to
facilitate Russ Wick’s suggestion that instead of the scheduled June 2018 Club meeting presentation, Ship/Boat Weight,



Volume, and Shape Factors for Propulsion (see Section 3X Presentation Topic Schedule below), that he instead will
conduct a demonstration of his battle cruiser Lexington in the swimming pool at his home on 7 June 2018. This will fit
into the June meeting “Show-and-Tell” demonstration segment followed by the meeting’s “Round Table segment.”

Members present voted and agreed to the change of the June 2018 club meeting venue and proceedings. Commodore
Jane will conduct the June meeting at the Wick home according to the following final general-level agenda items:

1. Members will complete their St. Ferdinand Pond boating and by no later than 4:00PM rendezvous at the
Wicks” home by no later than 5SPM.

2. Upon arrival at the Wicks’ home (by no later than by 5SPM), Russ and Clare have graciously offered to treat us
all to Cheeseburgers made in Paradise.

3. At 6PM Commodore Jane will officially gavel the meeting to order at the Wick’s home. Commodore Jane will
conduct no more than 30 minutes of official Club business, voting, etc., to be completed by no later than 6:30
PM.

4. At 6:30 PM, Commaodore Jane will invite the Wicks’ to conduct their scheduled 7 June 2018 demonstration
during the Club’s “Show-and-Tell” segment. Their demonstration is specific to their battle cruiser

Lexington. Upon conclusion of the demonstration, Commodore Jane will close the meeting-agenda “Show-and-
Tell” segment and open the meeting-agenda “Round Table Discussion” segment.

5. Commodore Jane will gavel the meeting to adjournment at 8:30PM. Members who wish to stay on at the
Wicks’ home will do so at their and the Wicks’ pleasure.

Boat Club Items and Notices of Interest -- Segment:
1. Fleet-Event Notice, Preparation and Fleet Activity Information.

Regatta 2018: Commodore did some research regarding the Boathouse in Forest Park, and now the concession has been
awarded to the conglomerate Cyrano’s, Hi-Pointe Drive-In, Sugarfire Smoke House, and Sugarfire Pie which will take
over the Boathouse in Forest Park sometime after the first of the year. Your Commodore is trying to learn whom to
contact regarding our Regatta and will update us as soon as information becomes available.

Arnold Days Festival in Arnold City Park: Commodore Jane received a phone call from Karen Fay in Arnold, MO.
There is an Arnold Days Festival in Arnold City Park hosted by the City of Arnold in September 2018 (no date yet) and
they were wondering if we might be interested in displaying and running our boats on a September Sunday afternoon.
Please let Commodore Jane know what you think and who would be interested in being part of the Festival. Arnold City
Park pond photos follow:

2. Commodore at Homeport: Special Notes. None

3. Dues are $30 per year if you receive newsletter by email; $40 if you receive newsletter by mail. Dues were due pay 31 May
and are now past due. Commaodore Jane requests all to keep dues current.

4, SSMA:
A. Bob Keeler: None

B. SSMA Individual Membership Renewal Information: Bob Keeler discussion: Check to see if your SSMA membership
is due for renewal. Note new Membership Director: Heinz Ricken, SSMA Clubs/Membership Director, 514 Cranford
Avenue, Cranford, NJ 07016


http://cyranos.com/
http://hipointedrivein.com/
http://www.sugarfiresmokehouse.com/
http://sugarfirepie.com/
http://www.boathouseforestpark.com/

Show-and-Tell -- Segment:

1. The floor is open to anyone who may have brief Show-and-Tell thoughts, comments or demonstrations to share. However,
this month we will reserve open extensive discussions about your thoughts and comments for future Round Table Discussions.
For this meeting, the Round Table Discussion will be incorporated as part of the “Show-and-Tell” demonstration period in A.
below and for Michael Benefield’s Batteries presentation in the Presentation Segment (2.) below.

1. A: Current: Dave Thomas: Dave brought a Pro Boat model of a Vietham patrol boat with several operating features.
And a 1/32 model of a PT boat kit by Lindberg which he is building as an R/C boat. This is his second time building this
kit. The first time, he tried to modify it to get an accurate model of the PT boat and was disappointed with the results so
he’s building this one as kitted.

B. Show-and-Tell Schedule: Russ Wick: June 2018 Club Meeting: Demonstration of the Battle Cruiser U.S.S. Lexington
R/C model.

Articles — Segment:

1. Admiral’s Club Newsletter Voluntary Articles (as of 4 March 2018, updated monthly): Completed and submitted
voluntary articles to be published in an appropriate month of the Admiral’s Club Newsletter. Please contact Commodore Jane
if you have any ideas, thoughts or wishes for future article topics.

A. Scheduled: Ed Gant: History, reminisces, activities, and a scratch-builder’s experiences in observing St Louis (and
other) towboattraffic river runs. In turn, converting real-world towboats and barges (from observation and full-scale
plans) to smaller (but true-to-scale) scratch-built R/C towboat (and barge) models.

B. Scheduled: Don Taschner: He indicated he might also write an article for the newsletter.

C. Scheduled: Greg Rocklage: He graciously agreed to write an article in the near future about his experiences with his on-
going scratch-building of a replica of our very own St. Louis Admiral paddle-wheeler.

Presentations — Segment:

1. Volunteers: Who would like to give an R/C-topic presentation? Any and all volunteers for presentation topic consideration
are highly appreciated. We welcome new presentation topics or topic ideas for consideration.

2. Current Presentation for This Meeting: Batteries — Michael Benefield. The Presentation question and answer period
constituted the Round Table Discussion Segment below for this meeting. This presentation was limited to batteries only;
Servos will be addressed at a later meeting. See Michael Benefield’s presentation in this Broadside newsletter.

Commodore Jane and attending Club members appreciated and enjoyed Michael Benefield’s very informative
presentation. Michael’s research and application research on the types and uses of batteries used in R/C models including
a short history of battery development. This led to a lively discussion of battery experiences by club members including
safety tips and discussion of battery chargers and charging. A fine presentation. See presentation in this Broadside.

3. Past Presentations:
Phase 1:

Propellers — October 2017 — Kent Morgan
Electric Motors -- February 2018 meeting: Bob Keeler
Batteries — March 2018 meeting: Michael Benefield

Phase 3:

Sailing/Sail Boats -- January 2018 meeting: Michael Benefield

4. Presentation Topic Schedule (as of 4 March 2018): All topic presentations are temporarily held in abeyance, and in the
interim, they will be individually conducted on an ad hoc basis and in assorted combinations and permutations. In addition,
during this temporary period, topic presentations and presenters will be announced whenever practical.

Phase 1 (continued):

Servos
Electronic Speed Control (ESC)



Phase 2:

R/C Systems
R/C Transmitter (Tx)-Receiver (Rx) System Overview
Tx-Rx Radio Frequency Systems and RF Components
Current (2.4 GHz: 2.405-2.475 GHz bandwidth)

Frequency Hopping
Spread Spectrum

Tx-Rx Basic Internal Solid-State Circuit Device Concepts and R/C Component Applications

Tx-Rx Basic RF Components

Tx/Rx Operational Data-Code Command Communication
Data Coding and RF Tx/Rx data transfer functions
Other Tx-Rx Operational System Considerations

Phase 3 (continued):

Ship/Boat Hulls
Ship/Boat Weight, Volume, and Shape
Ship/Boat Stability and Trim (Hull/Superstructure)
Static Stability/Trim
Dynamic Stability/Trim
Propulsion
Sail/Wind
Mechanical/Propeller
Hydro (plane/foil/impeller/turbo)

5. Presentation Ideas List (as of 22 Oct 2017): Suggested ideas for future Admiral’s club-meeting presentations. Please feel
free to suggest to Commodore Jane additional ideas that a club member may want to have added to this list:

History of SS Admiral

History of Eads built Civil War Gunboats

History of the USS St Louis

Special Mississippi and Missouri River boats

Unusual barge loads and boats (i.e. aircraft and submarines)
Barge Designs

Lock and dam operations

Round Table Discussion — Segment:

1. Michael Benefield’s presentation was the subject of tonight’s Round Table discussion as he skillfully answered many
guestions about batteries.

NEXT MEETING: Wednesday 4 April 2018 at 7 P.M.

The meeting was adjourned at 8:18 P.M.
Respectfully submitted, Bob Keeler

Mark Twain
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Bill Kammermeyer, President Howie Smith, Sec’y
636 230-3921 314-837-5653

Meeting: 8 March 2018
Gather at 6:30 p.m. Meeting begins at 7:00 p.m.

The Workshop of Bill Kammermeyer
1533 Carman Rd
Ballwin, MO 63021
636-230-3921

MODEFI. SHIP CRAFTERS
February Meeting Highlights:

Our focus during the February Meeting was on the demonstration by Dr. Mike of his latest method for attaching the 17
paddle-boards (Buckets) to the paddlewheel spokes with .020” diameter brass wire which simulates the ”U-Bolts” originally used
for this purpose (Photo 1). Additional improvements to this process were identified including firmly securing the brass back-up
plates to the boards and line drilling them to facilitate feeding the wire to make the 136 individual connections to the spokes. Four
of the 17 paddleboards are of double thickness to counterbalance the weight of the two-paddlewheel axle drive bellcranks which
are fixed radially at 90-degrees apart to maintain continuous power from the two independent, single cylinder main steam-engines.
The spoke locations for these double thickness paddle boards were identified and the process was turned over to Tim & Vince to
complete the installations. (See Additional Photos in the Project Status Section)

Bill previewed his plans for furnishing the Captain’s Quarters using mock-up blocks (Photo 2) and Bob determined our
need to slightly increase the model’s spacing between the two engine support ramps (Photo 3) for compatibility with his main
steam-engine cylinder TurboCad drawings. Dr. Mike provided his brass paddlewheel axle bearing cap blanks for attachment to
previously machined Saddles with scale sized bolts and nuts. (Photo 4)

“USS St. Louis” Project Status:

Tim & Vince recently continued installation of the paddle-boards using the latest procedure (Photo 5) When all 17 are in
place, the attachment wires, simulating U-Bolts, will be soldered together, trimmed, and painted to match the paddlewheel color
scheme. Meanwhile we have been concentrating on refinement of lower hull contents and gun deck sub-structure in preparation
for gun deck planking, after which access will be severely limited. Bill has nearly completed furnishing of the Captain’s Quarters
including lighting fixtures (Photo 7) and the addition of damaged coal sacks that clearly indicate their contents, adding a “nice
touch.” (Photo 8). We have also begun the structural framing for the 17-gun deck hatches, most of which will be furnished with
ventilation grates and hatch covers (Photo 9). Vince & Tim were recently provided with a small arbor press and hexagonal
stamping dies (Photo 10) so they can continue making simulated bolt heads & washers from annealed brass No. 18 Escutcheon
Pins for attaching the simulated armor plating they are also making for the casements and pilot house.

These are similar to those being used to attach the paddlewheel axle Saddles & Clamps to their ramp trusses (Photo 11).
The small rectangular boxes on top of these clamps were apparently for grease to help keep the pillow-block bearings lubricated.
While detailing the aft gun deck areas, our research has led to the conclusion that the 8 small officer’s quarters (Photo 12) under
the side casements, which were dismantled for better access when expecting combat, were actually canvas and pole tents
(Photo 13), furnished with foldable cots &, chairs with small chests, rather than more rigid structures as depicted in some
City Class Ironclad reconstructions.

Note: For those interested in more detail on this project, we have, since 2015, been creating a scratch build log on the
”NRG Model Ship World Forum” web site under the title “USS St. Louis” Ironclad. This forum can be browsed by anyone and
accessed for full participation by simply registering a “user name” and “password” on line.

Earlier this month Bill and | had a very enjoyable visit by Eric Reuters who desired to view and discuss our Ironclad
Model progress firsthand. Eric (nickname: “Cathead” on the NRG/MSW Forum lives in rural mid-Missouri and describes himself
as a “Steamboat Aficionado.” He is currently scratch-building a 1:64 scale version of the Steamboat “Arabia” and is facing some
of the data problems that we encounter. He is an NRG member and we have been sharing our experiences via the NRG/MSW
Forum. I recommend you check out his scratch-build log.

In other, more “bitter-sweet” news, March will be the last meeting for longtime Shipcrafter, Scott Safranski who is
semi-retiring and moving to Wisconsin. Scott was responsible for coordinating our Ironclad Project Research and we all



thank him for his efforts. | plan to attempt to entice him to continue participation in our project in some capacity which
should be entirely possible thru today’s extraordinary communication systems. In any event: We Extend Our Best Wishes,

Scott.
I hope to see you there,

Howie
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Presentation: Batteries
Mike Benefield
Road Ahead
Batteries Introduction, Battery Symbol and Circuit Diagram, Battery Classifications and Types, Battery Types — Dry Cell, Post-
2000 Battery Development, Capacity and Discharge, Charge Radio Control, References

From left to right: a large 4.5-volt (3R12) battery, a D Cell, aC
cell, an AA cell, an AAA cell, an AAAA cell, an A23 battery, a
9-volt PP3 battery, and a pair of button cells (CR2032 and
LR44)

Electrochemical reactions -- Batteries convert chemical energy directly to electrical energy
Electromotive Force -- An electric battery is a device consisting of one or more electrochemical cells with external
connections provided to power electrical devices.
R/C applications:
A Electromotive force (power) to electronic circuitry (Txs/Rxs, ESCs ,etc.)
A Electromotive force (power) to produce mechanical force (motors, servos, etc.)

A
A

>\

Battery Symbol and Circuit Diagram

A Each voltaic cell consists of two half cells connected in series by a conductive electrolyte. Each half-cell has an

electromotive force (emf), determined by its ability to drive electric current from the interior to the exterior of the cell. The net

emf of the cell is the difference between the emfs of its half-cells. The electrical driving force across the terminals of a cell is

known as the terminal voltage (difference) and is measured in volts (named after scientist Alessandro Volta). The terminal

voltage of a cell that is neither charging nor discharging is called the open-circuit voltage and equals the emf of the cell.

A Because of internal resistance, the terminal voltage of a cell that is discharging is smaller in magnitude than the open-

circuit voltage and the terminal voltage of a cell that is charging exceeds the open-circuit voltage. An ideal cell has negligible

internal resistance, so it would maintain a constant terminal voltage until exhausted, then dropping to zero. In actual cells, the

internal resistance increases under discharge and the open circuit voltage also decreases under discharge.

A If such a cell maintained 1.5 volts and stored a charge of one coulomb (named for scientist Charles-Augustin de

Coulomb), the SI (the International System of Units) unit of electric charge, which is equal to the quantity of electricity conveyed

in one second by a current of one ampere. Then on complete discharge the battery would have performed 1.5 joules of work.

A Asaside note, it is also the energy dissipated as heat (thermal energy) when an electric current of one ampere (named
after scientist André-Marie Ampére) passes through a resistance of one ochm for one second.
A As an additional side note, joule (named for scientist James Prescott Joule) is an Sl unit of energy transferred to (or work

done on) an object when a force of 1 newton acts on that object in the direction of its motion for a distance of 1 meter.
The Sl unit newton (named for scientist Isaac Newton) is based on Newton’s Second Law of Motiowhere applied force
to an object equals mass of the object multiplied by the object’s acceleration (F =m - a). Then, Sl states one newton is the
force needed to accelerate one kilogram of mass at the rate of one meter per second squared in the direction of the applied
force.

A The voltage developed across a cell's terminals depends on the energy release of the chemical reactions of its electrodes

and electrolyte. Alkaline and zinc—carbon cells have different chemistries, but approximately the same emf of 1.5 volts.

A Also, NiCd and NiMH cells have different chemistries, but approximately the same emf of 1.2 volts. The high

electrochemical potential changes in the reactions of lithium compounds give lithium cells emfs of 3 volts or more. When a

battery is connected to an external circuit, electrolytes are able to move as ions within, allowing the chemical reactions to be

completed at the separate terminals and so deliver energy (electric power) to the external circuit. It is the movement of those ions

(with net positive charges) within the battery which allows current to flow out of the battery to perform work.

*Current Flow (i)

s
+
Cathode —_— — Motor
‘oltaic Cells  EMF(v) —_— pesistive e
Anode —— TxRx
- * By Convention: positive-charge ion Current Flow (i) arrow direction vice
Actual Free-Electron Current Flow

*Current Flow (i)
Electric Power (Watts) = EMF (v) x Current (1)



Battery Classifications and Types

Primary

Secondary

A voltaic pile, the first battery (cells working together). Italian physicist Alessandro Volta demonstrated this to Napoleon in

1800. stack of copper and zinc plates, separated by brine-soaked paper disks, that could produce a steady current for a
considerable length of time. Volta did not understand that the voltage was due to chemical reactions.

T >

A Many battery chemical processes and designs, including: galvanic cells, electrolytic cells, fuel cells, flow
cells and voltaic piles.

A Also, transition from wet cells to dry cells

A Primary (single-use or "disposable") batteries are used once and discarded; the electrode materials are
irreversibly changed during discharge (Their chemical reactions are generally not reversible, so they cannot be
recharged). When the supply of reactants in the battery is exhausted, the battery stops producing current. This
regenerates the original chemical reactants, so they can be used, recharged, and used again multiple times. In
general, these have higher energy densities than rechargeable batteries, but disposable batteries do not fare well
under high-drain applications with loads under 75 ohms (75 Q) (Ohm after scientist Georg Ohm). Common types
of disposable batteries include zinc—carbon batteries and alkaline batteries.

A Secondary (rechargeable) batteries can be discharged and recharged multiple times using an applied
electric current; the original composition of the electrodes can be restored by reverse current: they can have their chemical
reactions reversed by applying electric current from an external source (e.g., charger) to the cell. The oldest form of rechargeable
battery is the lead—acid battery. contains liquid electrolyte in an unsealed container, requiring that the battery be kept upright and
the area be well ventilated to ensure safe dispersal of the hydrogen gas it produces during overcharging. But its high surge current
levels make it common where its capacity (over approximately 10 Ah) is more important than its weight. Examples include lead-
acid batteries and lithium-ion batteries used for portable electronics. We still see use of lead-acid batteries (6v) in RC
applications, especially for high initial current draws from electric motors and servos.

A The sealed valve regulated lead—acid dry-cell battery (VRLA battery) is popular as a replacement for the lead—acid wet
cell. The VRLA battery uses an immobilized sulfuric acid electrolyte, reducing the chance of leakage and extending shelf life.
VRLA batteries immobilize the electrolyte. The two types are: Gel batteries (or "gel cell") use a semi-solid electrolyte, and
Absorbed Glass Mat (AGM) batteries absorb the electrolyte in a special fiberglass matting.

A Many types of electrochemical cells have been produced, with varying chemical processes and designs, including galvanic
qells, electrolytic cells, fuel cells, flow cells and voltaic piles.
A Wet cells usually lead acid with lead plates and liquid copper sulfate or sulfuric acid. Near the end of the nineteenth

century, the invention of dry cell batteries replaced the liquid electrolyte with a paste, made portable electrical devices practical

Battery Types — Dry Cell

Positive Terminal

1. brass cap, 2. plastic seal, 3. expansion space, 4. porous cardboard, 5. zinc can, 6. carbon rod, 7.
chemical mixture
A Other portable rechargeable sealed "dry cell” batteries

Cells of this type (in order of increasing power density and cost) include:

nickel-cadmium (NiCd),

nickel-zinc (Nizn),

nickel metal hydride (NiMH),

lithium-ion (Li-ion) cells.
A Li-ion has by far the highest share of the dry cell rechargeable market. NiMH has replaced NiCd
in most applications due to its higher capacity, but NiCd remains in use.

I > > >

Negative Terminal

Post-2000 Battery Development

A In the 2000s, developments include:

A Batteries with embedded electronics such as USBCELL

Nanoball batteries nanoball batteries that allow for a discharge rate about 100x greater than current batteries

Smart battery packs with state-of-charge monitors and battery protection circuits that prevent damage on over-discharge.
Low self-discharge (LSD) allows secondary cells to be charged prior to shipping.

> > > >


https://en.wikipedia.org/wiki/File:Pila_di_Volta.jpg

A Asof 2012

A Lithium iron phosphate (LiFePO 4) battery technology was the fastest-charging/discharging, fully discharging in
10-20 seconds.

A Lithium-sulfur batteries were used on the longest and highest solar-powered flight

Capacity and Discharge

A Capacity: A battery's capacity is the amount of electric charge it can deliver at the rated voltage. The more electrode
materialcontained in the cell the greater its capacity. A small cell has less capacity than a larger cell with the same
chemistry, although they develop the same open-circuit voltage.

A Capacity is measured in units such as Ampere-hour (A-h). The rated capacity of a battery is usually expressed as the
product of 20 hours multiplied by the current that a new battery can consistently supply for 20 hours at 68 °F (20 °C),
while remaining above a specified terminal voltage per cell. Example: battery rated at 100 A-h delivers 5 A over 20-hour
period at room temperature.

A Fraction of the stored charge that a battery can deliver depends on multiple factors, including battery chemistry,
the rate at which the charge is delivered (current), the required terminal voltage, the storage period, ambient
temperature and other factors.

A The higher the discharge rate, the lower the capacity (called C-rates). A 1C discharge rate would deliver the
battery's rated capacity in 1 hour. A 2C discharge rate will discharge twice as fast (30 minutes). A 1C discharge
rate on a 1.6 Ah battery means a discharge current of 1.6 A in 1 hour.

A Internal self-discharge: Batteries that are stored for a long period or that are discharged at a small fraction of the capacity
lose capacity due to the presence of generally irreversible side reactionshat consume charge carriers without producing current.
This phenomenon is known as internal self-discharge.

A Recharge Cycles: when batteries are recharged, additional side reactiongan occur, reducing capacity for subsequent
discharges. After enough recharges, in essence all capacity is lost and the battery stops producing power.

A Efficiency: Internal energy losses and limitations on the rate that ions pass through the electrolyte cause battery efficiency
to vary. Above a minimum threshold, discharging at a low rate delivers more of the battery's capacity than at a higher rate.

A Loads: Loads: Installing batteries with varying A-h ratings does not affect device operation (although it may affect the
operation interval) rated for a specific voltage unless load limits are exceeded. High-drain loads such as digital cameras can reduce
total capacity, as happens with alkaline batteries. For example, a battery rated at 2 Ah for a 10- or 20-hour discharge would not
sustain a current of 1 A for a full two hours as its stated capacity implies.

A Self-discharge: Old rechargeable batteries self-discharge more rapidly than disposable alkaline batteries, especially nickel-
based batteries; a freshly charged nickel cadmium (NiCd) battery loses 10% of its charge in the first 24 hours, and thereafter
discharges at a rate of about 10% a month. However, newer low self-discharge nickel metal hydride (NiMH) batteries and modern
lithium designs display a lower self-discharge rate (but still higher than for primary batteries).

Charge
A Older Wall-Wart Chargers
A For example, Charges at 50mA and want to form-charge
a 1500mAnh battery.
A Then, charge time = (1500/50 ) x 1.2 = 36 hours
A Modern Computerized Battery Chargers ($60-$200):
A Measures how much energy used and actual battery

capacity and charges at a much faster rate even while under time
and current limit, capacity limit, temperature threshold and
processing time limits -- for efficiency and safety considerations.
Some chargers can charge 2 different types of battery
simultaneously to their maximum capacity. .

A Insure charger works with at least LiFePO4 and/or A123
batteries
A For example: SKYRC Ultimate Duo 400W 20A AC/DC

Balance Charger/Discharger/ Power Supply (US Plug) -- about $200.00.

Charge (Cont)

** LiPo (Lithium Polymer) BATTERY CHARGER SAFETY WARNING **

A Never, under ANY circumstance, leave your charger unattended while charging a LiPo battery.
A Also, keep the charger away from moisture, dust, direct sunlight, or any heat sources.

A The charger should always be placed on a heat-resistant, non-flammable surface during charging.



A Never overcharge or exceed a 1C charge current. A 1C charge current means the charge current equals the capacity of the
battery.
A For example, a 2200mAnh battery should never be charged using a current greater than 2.2 Amps (2200mAh).
Radio Control
A NiMH (nickel metal hydride) secondary (rechargeable) batteries -- Can be about the best choice for transmitter and receiver
packs in many models. A good NiMH receiver pack is the 2/3A-sized Intellect cells with 1400 mAh capacity. These cells can
deliver up to 20A continuously.
A Careful with charging NiMH: Hi-capacity NiMH cells (over 1650mAh in AA size) because these are more easily
damaged by over-charging or charging at too high a current. While the higher capacity NiMH cells (up to 2700mAH in AA
size) might seem to be better, they will self-discharge more quickly when the gear is turned off and can only be charged at
currents of about 250mAh -- making field-top-ups impractical.
A Lithium Polymer (LiPo) batteries
A Highest power/weight ratio; very low self-discharge; less affected by low temperatures
A But intolerant of over-charging (fire and explode) and of over-discharging
A 7.2 Vis produced with 2 LiPo cells — NOTE: In this case, a regulator is essential or it's very likely that servoswill be
damaged through overheating
A Lithium Iron Phosphate (LiFePO4) and A123 batteries: Combine the safety and durability of nicad’s with the capacity and
light-weight of LiPo’s. The A123 is a brand name for a specific type of LiFePO4 battery that incorporates nanotechnology to
significantly increase the current-handling capabilities.
A Good battery technology
A Same power to weight ratio as LiPos but far more tolerant of over and under-charging. Very low self-discharge
Radio Control (cont)
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Members gathered around and enjoyed seeing Dave Thomas’ Pro Boat model of a Vietnam patrol boat.
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