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INTRODUCTION

This Service Manual Supplement provides additional information regarding the new control board available in the AP211, which
includes a number of changes to provide additional selections, on board accountability and a cup sensor discount. All of these
additional features are supported by the new "Universal’ board which will also be used in the C-Series. The information contained
in this documentation regarding these improvements supersedes any information contained in the AP211 Service Manual V2.0.

IDENTIFICATION & INTERCHANGEABILITY

The Universal Control board is physically different from its predecessor, however it is interchangeable and can be retrofitted,
except the metal cover on the Master Module which must be changed to a new cover because of the physical change to
connectors on the board. The microprocessor on the board has a YELLOW label and will be marked DV 3.0.4. The Universal
board will support the following coin mechanism interfaces: MC5000/TRC6000, Executive (Protocol A} and L + (export controlier

mech).

NEW SELECTIONS

The Universal board supports a number of new selections along with a new configuration as indicated in the tabie below. The
ptimary changes are: 1) the addition of a new configuration "O" which will provide Cafe Mocha - a combination of coffee and
chocolate, and 2) each selection that requires creme or sugar may have sugar substitute available as selections 5 and 6. This
depends on whether the canister rack has soup/Soluble Gourmet Coffee or is replaced with sugar substitute. This is what allows
each of the prime selections to have 4 or 6 selections available. A typical coffee selection with sugar substitute would be:

A1 A2 A3 A4 AS A6
Black Coffee Coffee Coffee Coffee Coffee
Coffee w/ Creme w/ Sugar w Cr & Sug w/ Sugar Sub w/Cr & Sugar Sub

The following chart demonstrates the available combinations of drinks available for each of the configurations. For a machine
without sugar substitute, the selections would be 1 through 4, and in models with sugar substitute would include two additional

selection codes.

CONFIGURATION | SELECTIONS SELECTION | ADDITIONAL SELECTIONS
CODES WITH SUGAR SUB

0 COFFEE X 4 OR 8 Ale> A4 A5, A8
CAFE MOCHA X 4 OR 6 B1=B4 BS, BB
TEAIDECAF X 4 OR 6 C1=04 01, D2
CHOCOLATE cs
SOUP OR SUGAR SUBSTITUTE C6 SOUP ONLY

1 COFFEE X 4 OR 6 At A4 AS, AB
STRONG COFFEE X 4 OR 6 B1=>B4 BS, B6
TEAIDEGAF X 4 OR 6 cl=c4 D1, D2
CHOCOLATE c5
SOUP OR SUGAR SUBSTITUTE C6 SOUP ONLY

2 COFFEE X 4 OR 8 A= A4 AS, AB
ESPRESSO X 4 OR 6 B1=>B4 85, B6
TEAIDECAF X 4 OR 6 ci=ca 01, D2
CHOCOLATE c5
SOUP OR SUGAR SUBSTITUTE C6 SOUP ONLY

3 COFFEE X 4 Ale> A4 NOT AVAILABLE
DECAF X 4 B1=>84
TEAX 4 C1=>C4
CHOCOLATE c5

4 COFFEE X 4 NOT AVAILABLE
STRONG COFFEE X 4 Al M
DECAF X 4 B1=>B4
STRONG DECAF X 4 Clecs
CHOCOLATE ]
SOUP ONLY C6 SOUP ONLY
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ACCOUNTABILITY

Accountability is now internally contained in the nonvolatile memory on the togic.board. This function was previously supported
by 3 external meters. This internal accountability now supports as individual readings: total vends, total cash, total vends for
each selection, and total free vends in nonresettable counters. The steps for obtaining this information are:

Press service switch one time.
Press @ the display will alternately show the left four digits followed by the right four digits of the total cash accepted
including a decimal point.
EXAMPLE: Press © dispiay shows 0000
then display shows 03.40
This would represent a total of $ 3.40 total cash accepted.
Press © followed by the letter A followed by D. The display will show Ad, and then the display will show the total
vends for all selections.
EXAMPLE: Press © then A followed by D display shows Ad
Display will show 0000
then display shows 0053
This would represent a total of 53 total vends.
Press © followed by a selection code and the total number of vends for that selection will be displayed.
EXAMPLE: Press © then A1 display will show 0025
This would represent a total of 25 vends of selection A1. Step 4 can be repeated as many times as required.
Press @ and display will indicate the total number of free or executive key vends.
EXAMPLE: Press @ display will show 0000
then display will show 0019
This would represent a total of 19 free vends.

NOTE: Counters for vends by selection and total free vends are limited to 4 positions and will reset to 0000 after 9999.

CUP DISCOUNT PERCENTAGE SETTING

The new Universal Control Board will also provide a means to provide a price reduction referred to as a cup sensor discount. This
cup sensor discount is expressed as a percentage of the total vend price. This percentage is entered as a three digit number in
Channel 18, ® . A machine with a cup sensor discount set to 00% would provide the customer with no discount for using their
own cup, while one set to 100% would provide a free vend if a customer used their own cup. The steps for setting the cup

sensor discount are:

1.
2.

Press service switch one time.
Press @ and hold; The display will show the ingredient setting channels starting with channel O and increasing as the

© is held.
Advance the display until channel 18 is shown.
Press ® and use the * or # key until the required % is displayed. See table below for correct percentage based upon

vend prices in use.

TO USE DISCOUNT % TABLE: locate all the vend prices you have in use in the machine. By referring to chart, pick
the shaded area that includes all your prices. Enter the percentage at the top of that column into channel 18, @

DISCOUNT PERCENTAGE TABLE
FOR 5¢ DISCOUNT PER CUP WHEN USING YOUR OWN CUP

PRICE 8% | 9% | 10% | 12% | 15% | 17% | PRICE 3% | 9% | 10% | 12% | 15% | 17

e

NO DISCOUNT

10¢ OR GREATER

DISCOUNT
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CAFE MOCHA OPTION

In the new configuration "0", the B selection is now a combination of coffee & chocolate. Three additional channels have been
added to allow proper setup of this selection. The chart beiow details the channels and the times for the cafe mocha selection.
elections for Cafe Mocha are B1 = B6, following the pattern for additives of a regular coffee selection.

The valid s
NEW CHANNELS FOR FRESH BREW CAFE MOCHA SELECTION
CHANNEL BUTTON © BUTTON ©
FUNCTION START FUNCTION DURATION |
19 Cafe Mocha coffee water duration 4.0 Cafe Mocha coffee auger duration 11
20 Cafe Mocha chocolate start time 16.0 Cafe Mocha chocolate auger duration 1.2
21 Cafe Mocha chocolate water start time 15.0 Cafe Mocha chacolate water duration 2.8
NEW CHANNELS FOR FREEZE DRIED CAFE MOCHA SELECTION
CHANNEL BUTTON © ) BUTTON ©
FUNCTION START FUNCTION DURATION |
19 Cafe Mocha coffee water duration 4.5 Cafe Mocha coffee auger duration 1.2
20 Cafe Mocha chocolate start time 9.0 Cafe Mocha chocolate duration 1.2
21 Cafe Mocha chocolate water start time 10.0 Cafe Mocha chocolate water duration 2.8

Note that there is not a separate start time for the coffee auger or coffee water. Both the auger and valve start at the same time
listed for channel 2 - normal coffee. All times listed are approximations, and should be adjusted for proper gram throws which
are dependent upon regional variation in product and customer tastes. While adjusting times, especially START times of either
product or water, the primary premise for correct operation of the machine will depend upon maintaining the proper sequence
of liquid and ingredients: dry ingredients should always fall into flowing liquid and should always be followed by flowing liquid
to achieve a complete and thorough rinse of the mixing bow! or channel. A test should be made with Cafe Mocha with extra
creme & sugar to ensure a correct rinse of the main trough, due to the reduced volume of liquid being delivered from the coffee

portion of the selection.

’L Y
CH 121 e 6»// 0
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CHANNEL TIMES FOR FRESH BREW - CONFIGURATION 0
CHANNEL BUTTON @ BUTTON ©
| FUNCTION START FUNCTION DURATION
——

1 COFFEE BREWER/WATER START 25 COFFEE BREWER, WATER DURATION 6.2
2 COFFEE START 0.0 COFFEE DURATION 17
3 LIGHT (COFFEE) START 13.7 LIGHT (COFFEE) DURATION 0.8
4 SUGAR START 145 SUGAR DURATION 10
5 TEA START 2.0 TEA DURATION 17
6 TEA WATER START 0.0 TEA WATER DURATION 7.3
7 SOUP START 20 SOUP DURATION 1.0
8 SOUP WATER/WHIPPER START 0.0 SOUP WATERIWHIPPER DURATION 7.3
9 CHOCOLATE START 2.0 CHOCOLATE DURATION 44
10 CHOCOLATE WATER/WHIPPER START 0.0 CHOCOLATE WATER/WHIPPER DURATION 7.2
n SUGAR START - DECAF/TEA 3.0 SUGAR DURATION DECAF/TEA 08
12 NOT USED NGT USED

13 LIGHT START DECAFITEA 40 LIGHT DURATION DECAF/TEA 08
14 NOT USED NOT USED

15 EXTRA LIGHT DURATION-COFFEE 0.2 EXTRA SUGAR DURATION-COFFEE 05
16 EXTRA LIGHT DURATION-DECAF/TEA 0.3 MACHINE CONFIGURATION 0.0
17 CUP DROP MOTOR START PULSE 1.8 CUP SENSOR FUNCTION .0~ OFF .1- ON 0.1
18 CUP DISCOUNT % o0 ESPRESSO WATER % (Config 1.1 only) NOT USED
19 CAFE MOCHA COFFEE WATER DURATION 40 CAFE MOCHA COFFEE AUGER DURATION 1.1
20 CAFE MOCHA CHOCOLATE START 16.0 | CAFE MOCHA CHOCOLATE AUGER DURATION 12
21 CAFE MOCHA CHOCOLATE WATER START 15.0 | CAFE MOCHA CHOCOLATE WATER DURATION 2.8
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CHANNELS TIMES FOR FREEZE DRIED - CONFIGURATION 0

M

CHANNEL BUTTON © BUTTON ©
FUNCTION START FUNCTION DURATION

1 COFFEE WATER START 0.0 | COFFEE WATER DURATION 73
2 COFFEE START 2.0 | COFFEE DURATION 17
3 LIGHT (COFFEE) START 2.6 | LIGHT (COFFEE) DURATION 0.8
4 SUGAR START 2.3 | SUGAR DURATION 10
5 TEA START 2.0 | TEA DURATION 17
6 TEA WATER START 0.0 | TEA WATER DURATION 73
7 SOUP START 2.0 | SOUP DURATION 1.0
8 SOUP WATER/WHIPPER START 00 | SOUP WATER/WHIPPER DURATION 73
9 CHOCOLATE START 2.0 | CHOCOLATE DURATION 44
10 CHOCOLATE WATERIWHIPPER START 0.0 | CHOCOLATE WATER/WHIPPER DURATION 7.2
" SUGAR START - DECAF/TEA 3.0 | SUGAR DURATION DECAF/TEA 08
12| nor usen A NOT USED

13 LIGHT START DECAFITEA 40 | LIGHT DURATION DECAF/TEA 0.8
14 NOT USED NOT USED

15 EXTRA LIGHT DURATION-COFFEE 0.2 | EXTRA SUGAR DURATION-COFFEE 05
16 EXTRA LIGHT DURATION-DECAF/TEA 0.1 MACHINE CONFIGURATION 0.0
7 CUP DROP MOTOR START PULSE 1.8 | CUP SENSOR FUNCTION .0~ OFF .1= ON 0.1
18 CUP DISCOUNT % 00 | ESPRESSO WATER % (Config 1.1 only) NOT USED
19 CAFE MOCHA COFFEE WATER DURATION 45 | CAFE MOCHA COFFEE AUGER DURATION 12
20 CAFE MOCHA CHOCOLATE START 90 | CAFE MOCHA CHOCOLATE AUGER DURATION 12
21 CAFE MOCHA CHOCOLATE WATER START 10.0 | CAFE MOCHA CHOCOLATE WATER DURATION 28

Automatic Products 211 V2.1Sup 594






AP 211 PIN OUTS

FOR UNIVERSAL CONTROL BOARD

LOGIC BOARD PIN CONNECTIONS

L1-POWER SUPPLY

12Vac hot

12Vac neutral
24Vac hot

Key - no connection
24Vac neutral

L2 $ VALIDATOR

L2-1
L2-2
L2-3
L2-4
L2-5
L2-6

Credit input
Enable

Key

Escrow
Credit neutral
Ground

L3 - EXECUTIVE COIN MECH INTERFACE

L3-1
L3-2
L3-3
L3-4
L3-5
L3-6
L3-7
L3-8
L3-9
L3-10
L3-1

24Vac return

Key - no connection
24Vac hot

Enable jumper to pin 6
No connection

Enable jumper to pin 4
No connection
Receive + (RX +)
Receive - (RX-}
Transmit + (TX+)
Transmit - (TX-)

L4 MAIN CONTROLLER INTERFACE

L4-1
L4-2
L4-3
L4-4
L4-5
L4-6
L4-7
L4-8
L4-9
L4-10
L4-11
L4-12
L4-13

Data

Clock

Latch

Output enable
Diagnostic out of service
Free vend output
Cup sense

Key - no connection
dc Common

+12Vdc

+5Vdc

2Khz cup sense

Cup present indicator

L6 - COIN MECHANISM

L6-1
L6-2
L6-3
L6-4
L6-5
L6-6
L6-7
L6-8
L6-9
L6-10
L6-11
L6-12

To coin mech pin #3
To coin mech pin #6
To coin mech pin #7
To coin mech pin #8
To coin mech pin #9
To coin mech pin #11
To coin mech pin #1
To coin mech pin #4
To coin mech pin #5
To coin mech pin #2&13
Key - no connection
To coin mech pin #15

Send line
Accept enable
.25 dispense line
.10 dispense line
.05 dispense line
Reset

+5Vdc

Interrupt line
Data line

dc ground

24Vdc hot
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L5 KEYPAD SELECTION PANEL

Pin 8 is common for all combinations-each selection is a

combination of pin 8 pius two other pins
8+5+7
8+4+7
8+3+7
8+1+7
8+4+5
8+1+2
8+3+4
8+2+4
8+2+3
8+1+4
8+1+3
8+1+5

O UAWN—-OTO®YD

£

POWER BOARD CONNECTIONS

USED ONLY WITH 110V COIN MECH AND/OR VALIDATOR

P1-1 110V ac neutral in
P1-2 Key - no connection
P1-3 110V ac hotin

P2-1 110V dc ground to coin mech pin 10
P2-2 110V dc hot to coin mech pin 12
P2-3 Key - no connection

P2-4 No connection

P3-1 110V ac neutral to validator pin 6
P3-2 Key - no connection
P3-3 110V ac hot to validator pin 4

MASTER MODULE CONNECTOR LOCATIONS

L1 L8

SERVICE SWITCHES

,:7""’ L2
L3
L5

@?

EPROM
wmnow\H L6

a .
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WARRANTY

Automatic Products international ltd. (APi) and Refreshment Machinery industries (RMi)
warrants these automatic merchandisers (the "Unit"), manufactured by it, to be free
under normal use and service from defects in material or workmanship for a period of two
(2) years from the date of delivery of this Unit to the original purchaser. This warranty
extends only to the original purchaser of the Unit and is limited to the repair or
replacement, at APi/RMi’s sole option, of any part or parts of the Unit that are returned
to APi/RMi or to the authorized dealer or distributor of APi/RMi from whom the unit was
purchased with all transportation charges prepaid, and which, on APi/RMi’s examination,
shall, conclusively appear to have been defective.

This warranty does not extend to:

1. any Unit, or part thereof, that was subjected to misuse, neglect, or accident by
other than APi/RMi after its delivery to the original purchaser;

2. any Unit, or part thereof, that was modified, altered, incorrectly wired or
improperly installed by anyone other than APi/RMi or used in violation of the
instructions provided by APi/RMi;

3. a Unit which has been repaired or altered by anyone other than APi/RMi or
authorized dealer/distributor;

4. a Unit which has had the serial number removed, defaced or otherwise altered;
5. plastic or glass windows, lamps, fluorescent tubes and water contact parts;
6. accessories used with the Unit that were manufactured by some person or

entity other than APi/RMi.

This warranty is exclusive and in lieu of any warranty of merchantability, fitness for
purpose or other warranty of quality, whether expressed or implied, and of all liabilities
and obligations on APi/RMi’s part. Under no circumstances shall APi/RMi be responsible
for any incidental, consequential or special damages, losses or expenses arising from or
in connection with the use of, or the inability to use, the goods for any purpose
whatsoever. No representative of APi/RMi or any other person is authorized to assume
for APi/RMi, or agree to on the behalf of APi/RMi, any other liability or warranty in
connection with the sale of this Unit.

APi/RMi reserves the right to make any changes or improvements inits products without
notice and without obligation, and without being required to make corresponding changes
or improvements in Unit theretofore manufactured or sold.

Automatic Products international, Itd. Refreshment Machinery industries
75 West Plato Boulevard 300 Jacksonville Road
St. Paul, MN 55107 Warminster, PA 18974
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To achieve the most trouble-free operation from your AP211 Hot Drink Merchandiser, it
is recommended that this service manual be thoroughly read and the instructions
followed pertaining to installation, servicing and maintaining of the unit.

Should you have questions pertaining to this manual or the vendor, please contact your
APi/RMi distributor or write directly to:

Technical Service Dept.
Automatic Products int’l Itd

300 Jacksonville Road
Warminster, PA 18974

® 71993 Automatic Products internationasl, itd
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INTRODUCTION

The Automatic Products 211 Hot Drink Merchandiser is the state of the art in vending technology. The AP 211 combines the
reliability, durability and simplicity of the time proven RMi hot drink vendor with micro-electronics resulting in unsurpassed
adaptability to satisfy both your and your customer’s needs. The easy to understand, numerical touch pad selection panel
provides two strengths of fresh brewed coffee plus a soluble decaffeinated and the availability of fresh brewed tea, each with
two levels of lightener and sugar. Chocolate and soup selections are also available as options, which can provide positions for
specialty products that may be desired. All selections can be individually priced using a 24 or 110 volt controller type coin
mechanism and bill validator. The translucent canisters and the open canister rack design allow for easy monitoring of product
levels to maintain freshness, and ease of regular cleaning to provide your customer with the best possible hot beverage.

SOFTWARE

This manual is written to incorporate the changes inciuded in the current software. The current software is identified as

DV 2.0.5. DV indicates that the software is a Domestic Version. This software corrects all known errors in the version 1
software. In addition, it has consolidated some of the configurations so the machine has more flexibility within a given
configuration. The software revision can be confirmed by checking the label on the microprocessor through the window in the
rear cover of the master module - see page 2.04.

HOW TO USE THIS MANUAL

This manual is divided into three basic parts:

1. Introduction, features and instaliation
2. Electronic operation and mode and channel descriptions
3. Service, operation and adjustments

Each section contains in-depth descriptions of the material covered. Specific information that pertains only to Loose Ground (LG)
will be identified with /TAL/CS. Each specific model has a configuration chart at the end of Section 2. These charts will aid you

in determining the canister rack layout, channel assignments and label positions. Any reference to a number in a circle (i.e. (1]}
indicates one of the buttons of the selection keypad.

L0 2 2N K 2N 2% 2% 2 2 2K 2% 2% 2R 3N 4

WATCH THROUGHOUT THE MANUAL FOR THIS
SPECIAL ¢ DIAMOND MARK. THIS INDICATES A
POINT OF SPECIAL INFORMATION OR A HINT
THAT WILL ASSIST YOU IN SETTING UP,
OPERATING OR TROUBLESHOOTING THE
MACHINE.

L 2R 2R 2R 2R 2% R 2K 2K R 2
L AR 2R JE JE 2K K 2K 2% IR 2

L0 25 2K 28 25 2R 2% 2K 2% 2K 2% 2% 2% 2N 4

1.01
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FEATURES OF AP 211 HOT DRINK MERCHANDISER

FEATURES

STANDARD FEATURES

L USE YOUR OWN CUP option
L 24V or 110V capability for coin mech and/or
validator

SELECTION SYSTEM

L] Four coffee selections

L] Four soluble decaf or tea selections

L] Soup

] Whipped chocolate

[ 4 Easy to wunderstand numeric keypad for
selections.

] Easy to change selection labels.

PRICING

L All selections individually priced.

L] Free vend feature.

L Accountability including vend counter and
optional cash meter and/or free vend cash meter.

OPTIONS

[ Whipped soluble gourmet coffee (SGC)

L] Fresh brewed tea

[ Free vend key switch

[ Free vend timer

MODELS AND CAPACITIES

LG FD
Ingredient: Capacities |bs.
Regular Ground Coffee 6.0 -
Freeze Dried Coffee - 1.0
Tea Leaf-Fresh brewed 2.5 2.5
or Instant 1.5 1.5
Sugar 4.0 4.0
Whitener 2.0 2.0
Chocolate 9.0 9.0
Soup or SGC 5.0 5.0

Most canisters are expandable to match inventory to usage.

CUPS:
7 oz. 560
8% oz. 505

Automatic Products 211 V2.0 1293

SPECIFICATIONS

DIMENSIONS:

Height: 72"

ELECTRICAL AND WATER REQUIREMENTS:

Electrical: 120 Volts; 60 Hz; 16 Amps

Depth: 297

Width: 29"

Water: Potable cold water, 20 psi minimum

SHIPPING WEIGHT

Freeze-dried
Loose ground

360 Ibs.
400 Ibs.






AP 211 INSTALLATION AND SET-UP INSTRUCTIONS

INSTALLATION

Unpack the vendor:

1. Remove shipping carton and plastic bag from vendor.
Inspect exterior of cabinet for damage.

2. Remove clip from lock handie and open front door. If
machine is equipped with a lock, the keys will be in
the cup well. Inspect cabinet interior for evidence of
damage.

3. Remove packing tape from coffee hopper swing out
bracket, cup dispenser door, commodity trough and
steam deflector, overflow and grounds waste floats.
Remove cardboard canister retainer over canisters.

4  SAVE CANISTER RETAINER FOR REUSE IF MACHINE
IS TO BE RESHIPPED.

4., Remove all cartons from floor of machine. These
cartons will contain the LG coffee hopper & kickplate
(if so equipped).

LOCATION SITE REQUIREMENTS

This vendor requires an externai source of water and
electricity for operation. The minimum requirements for
these utilities are as follows:

WATER

The installation site must have a cold drinking water supply
line that can be permanently coupled to the vendor. The
water line should be one-half inch minimum diameter and
be equipped with a manual shutoff within six feet of the
machine. Water pressure should maintain 20 psi minimum
while the vendor is taking on water. If incoming water
pressure exceeds 90 psi, a pressure regulator should be
installed in the line. The coupling provided with the
machine is a 3/8" male flare fitting.

ELECTRICITY
A grounded dedicated electrical outlet rated at 120 volts,

60Hz, single phase and capable of delivering 20 amperes
must be available within six feet of the vendor.

SET-UP INSTRUCTIONS

Set up the vendor at the location as follows:

1. Carefully level the vendor front to back and side to
side.

2. Swing coffee hopper support bracket out and install

Automatic Products 211 V2.0 1293

10.

11.

12.

13.

14.

hopper. Be sure to engage auger driver with motor
drive pin.

Align the coffee delivery chute on the swing out
bracket and position for best possible delivery of
grounds to brewer.

Install water filter cartridge {if so equipped). Check
that the water tank drain valve is shut.

Remove shipping screw and nut from base of cup
dispenser and remove screw from the cup dispenser
latch at the top left side of the shadowbox.

Connect the vendor to the water supply line using
3/8" 0.D. soft copper tubing (or similar plastic
tubing) allowing one complete coil, approximately
three feet in diameter, between the water supply line
and vendor. This will allow movement of the vendor
for cleaning and to reduce noise due to water
pressure surges.

Plug machine into a 120Vac 20A receptacle. Set all
switches to the on position. Check that the tank
starts to fill and that there are no leaks.

DO NOT LIFT THE FLOAT ROD OR SWITCH WHILE
THE TANK IS FILLING. THIS WILL SIGNAL THE
HEATER CIRCUIT THAT THE TANK IS FULL AND
THE HEATER WILL BE TURNED ON REGARDLESS OF
THE LEVEL OF WATER IN THE TANK.

Remove the packing block from the coin return
button.

Remove packing tie downs holding the humidity bar.

Loosen the two screws holding the brewer grounds
splash guard on the front of brewer. The shield is
designed to be able to swing a little as the spent
grounds fall against it.

Install grounds bucket liner (supplied). Install grounds
bucket behind front flange of rear splash guard. Be
sure that the float is inside the bucket.

Install overflow bucket against guide on lower left
corner of machine. Be sure that the float and
overflow hose(s) are inside the bucket.

Fill canisters and hoppers with product.

Open cup dispenser door and load with cups. Cup
dispenser is set for 7 oz. or 8 1/4 oz. cups. If 9 oz.
cups are desired, refer to service section for
adjustments.






15. Remove power and install correct controller type
{dummy) coin mechanism (and bill validator if so
equipped). See page 2.02 for list of correct coin
mechanisms and validators. Connect all harnesses
and restore power.

16. Liftlatch at top of cup cabinet and swing cup cabinet
open. Install selection labels through slots on right
edge of menu panel. Specific positions for each label
are not assigned, however normal practice places the
selections alphabetically by selection from top to
bottom. The top position is normally reserved for
Automatic Products label. Labels required differ in
each configuration - see configuration chart for your
model.

17. Access the service mode and set prices for all
selections. See page 2.05 for specific instructions on
setting prices.

¢  SETTING PRICES TO 0.00 WILL SET A SELECTION
TO FREE VEND.

* SETTING A PRICE ABOVE 9.95 OR BELOW 0.00
WILL DISABLE A SELECTION AND CAUSE A "d" TO
APPEAR IN THE LED DISPLAY. WHEN THE
SELECTION 1S PRESSED THE "MAKE OTHER
SELECTION" LED WILL LIGHT. THIS IS USEFUL FOR
BLOCKING UNUSED SELECTIONS OR DISABLING A
SELECTION WHEN IT IS OUT OF ORDER.

18. Access the service mode and set the ingredient
times, configuration, and cup sensor function. See
page 2.06 for specific instructions on how to set
ingredient settings. Factory settings should be
regarded as approximations, and we recommend that
all ingredient throws be checked with a gram scale,
because of variations in product and taste.

Automatic Products 211 V2.0 793

1.04

BREW WATER ADJUSTMENTS

* Setting the amount of water for brewed coffee
selections is done by adjusting the duration (button
©) of channel 1. If a soft water condition exists,
then the addition of a separate add-water switch kit
may be necessary. DO NOT ATTEMPT 10 ADJUST
THE FRONT CAM TO CHANGE THE AMOUNT OF
BREW WATER!

The method used to allow all of the brew water to be
delivered directly into the brewer, is the addition of a relay,
the Brewer Fill Relay, to the left side of the brewer. The coil
of this relay is energized when the brewer valve has power
applied to it via channel 1. The duration of channel 1
directly controls the length of time that the valve is open
and delivering water into the brewer. The contacts of the
BFR interrupt the voitage to the brewer motor to hold the
brewer in the open position until all the required brew water
is delivered. After all the water is in the brew cylinder, the
BFR restores voltage to the brewer motor and it completes
the cycle.






OPERATING SYSTEM

INTRODUCTION

The control system in the AP211 is comprised of two basic
components: the master module and the relay board. The
master module is located in the door and can be removed
easily. The relay board is mounted on the rear wall of the
cabinet directly above the canister rack. The two boards
communicate via a 12 wire interconnect harness, which
runs through the junction box, located in the upper left
front corner of the cabinet, next to the door hinge.

MASTER MODULE

The master module is comprised of the logic board, the
keypad selection panel, the LED indicators and a three digit
display to communicate with customers, and the 110V
power board for operation of a 110V coin mechanism
and/or dollar validator. If the machine is equipped with
fresh brew tea the master module will contain a solid state
relay that controls the cycling of the tea brewer motor. The
master module is located on the door adjoining the left
hand jamb of the shadow box and is accessed by swinging
out the cup cabinet. The selector keypad portion of the
moduie is mounted through a opening in the menu panel.
The master module can be removed from the door by
loosening four fasteners.

The logic board contains the three switches which control
the access to the service mode and the dispensing of coins
from the coin mechanism (see Figure 2.1). These switches
can be accessed through an opening inside the cup cabinet.
In the Operate Mode, pressing the top switch will pay out
nickels, pressing the second switch will pay out dimes, and
pressing both switches together will allow quarters to be
paid out. Pressing the mode switch once allows access to
the Service Mode. The Service Mode controls two
functions: price setting and access to the channels which
control the dispense times of all ingredients.

The logic board contains the electronic components which
control the functions of the machine during a vend. The
information required to operate the machine during a vend
is permanently stored by a device which combines a micro-
processor and an EEROM (Electrically Erasable Read Only
Memory). The dispense time of each commodity and its
sequence in the vend cycle is controlled by the micro-
processor. Precise time adjustments determine the exact
amount of ingredients dispensed. This exact time sequence
ability enables accuracy to 1/10 of a second. These times
are permanently stored on the board and do not require a
battery to retain them even if power is removed from the
machine.

Price setting is done by entering the service mode and
pressing the selection whose price is being set. This will
cause the current price to be displayed on the master
module’s display. The price can then be increased or
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decreased by pressing the # or * buttons respectively. See
page 2.05 for specific information regarding price setting.

The channels numbered 01 through 17 control the
ingredient settings, configuration and function of the cup
sensor. Each channel has two separate settings within each
channel. Channels are accessed by pressing the mode
switch once, pressing button @ will step up through each
channel in sequence. Channels 01 through 14 have two
settings which are referred to as START and DURATION.
Channels 15, 16, and 17 each control specific functions
according to the configuration of the machine. The channel

settings are accessed by pressing button @ (START) or

button © (DURATION) on the selection keypad. Each of
these settings can be adjusted by increasing or decreasing
the digits shown on the master module display by pressing
the increase digit (# button) or the decrease digit (* button
- see Figure 2.2). The function of each channel is
determined by the configuration of the machine. The
configuration of the machine is set in channel 16 button

©. see Chart 2.1 for additional information.

The START time of each channel indicates the exact time
each function or commodity begins in each vend cycle.
Each vend cycle starts at 0.0. All times are permanently
stored to guarantee the correct sequence of operation.

The DURATION determines the length of time within the
vend cycle that each channel will operate. The amount of
ingredient for a selection is controlled by adjusting the
duration. After confirming that the duration for liquids are
set correctly, cup levels should be set by adjusting the flow
restrictor on the commodity valves.

* The settings in the channels for ingredients should be
regarded as approximations and we recommend that
all ingredient throws be checked with a gram scale.

CUSTOMER INFORMATION MESSAGES

The front side of the logic board has five LEDs and a three
digit display positioned so that they are aligned with five
customer information messages through windows on the
master module label. These five messages are:

This LED will fight for 2 seconds when
a selection is made but insufficient
credit has been established. The correct
vend price will also be dispiayed.

CHECK PRICE

This LED will light when the coin mech
signals the logic board that an
insufficient number of coins are
available for payback.

USE EXACT CHANGE

This LED will blink for two seconds
when a disabled selection, a non
existent selection or a selection with a
defective motor is chosen.

MAKE ALTERNATE
SELECTION






COFFEE BREWING This LED will light while a hot drink vend is
in progress.

COFFEE MACHINE This LED will light when the coffee

OUT OF SERVICE machine is in an Out of Order condition
caused by full waste and/or grounds
buckets, alow water condition in the heater
tank or the absence of cups in the cup
cabinet.

Directly above the LEDs is a three digit display that will
show both numbers and letters to correspond to all
available selections and will display both prices and amount
of any money deposited. On power up, all LEDs and all
segments of the displays will be illuminated.

ALPHA-NUMERIC SELECTION KEYPAD

The alpha-numeric keypad selection panel consists of the
letters A,B,C and D and numbers 1 through 6 and
additional keys marked # and *. All selections are made
with a letter/number combination (example A1,B3 etc.) and
the # and * buttons are used to add extra lightener and/or
extra sugar respectively to a vend. The buttons also have
additional functions within the service mode; for time
setting for ingredients, the # button will increase the
displayed nurber in .1 second increments, the * button
will decrease a displayed number by the same increment;
for price setting # and * will increase or decrease the price
in 5¢ increments.

TEST VEND

An additional function included in the service mode, is that
the control system allows button O to deliver a test vend
without a cup or extras. This returns you to the service
mode after the test vend and can be used while setting up
the ingredient throws.

ACCOUNTABILITY

Accountability available in the AP211 is provided by a
maximum of to 3 non-resettable meters in a bracket
mounted on the inside of the door. This bracket is located
on left hand jamb of the shadow box just above the master
module. The machine has a standard 24Vdc mechanical
vend counter. In addition, two optional 24Vdc cash meters
are available. These cash meters will track the amount of
cash taken during a vend (cash meter) and/or the amount
of each vend while the machine is on free vend (free vend
cash).

POWER BOARD

The power board is located on the back of the master
module, and provides a filtered 110Vac source for
operation of a validator, and a rectified 110Vdc source to
operate a controller type coin mech. Twenty four volt
operation of a coin mech and/or validator are supplied by
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the machine’s internal power supply for the logic board.
RELAY BOARD

The relay board is mounted on the rear wall of the cabinet
directly above the canister rack. This relay board converts
the logic level information supplied by the logic board’s 17
channels into activation of one or more of the eleven
110Vac output lines to produce a properly timed hot drink
vend.

VEND ENABLE RELAY

The Vend Enable Relay (VER) is located directly below the
relay board on the rear wall of the cabinet. The purpose of
this relay is to provide an interface between the 110V
circuit which runs through the sold out circuit {waste
buckets, cup soldout and heater safety/water level) and the
logic level vend enable circuit. The coil of the relay is the
input from the sold out circuit and when the switch of the
relay is closed, the vend enable circuit is completed.

FREE VEND

Free vend for the entire machine is provided by a two pin
jumper located adjacent to the VER. The two pin socket in
the machine harness may be connected to the two wire
jumper plug to place the machine on continuous free vend.
This two wire jumper could also be cut and spliced to an
external key switch or a timer assembly to further control
the free vend function.

¢ THE FREE VEND FUNCTION IS CREATED BY A
CLOSED CIRCUIT. DO NOT APPLY VOLTAGE TO
THIS CONNECTOR!

COIN MECHANISM

This machine requires the use of one of the following coin
mechanisms:
24 VOLT DC/15 PINS
TRC6010XV
9302LF

MARS
COINCO

When the machine is equipped for 110V, as indicated by
the presence of 110Vdc at pins 10 & 12 of the coin mech
socket, and a properly wired power board located on the
back of the master module, the following coin mechanisms
may also be used:

110 VOLT DC/12 PINS

MARS TRC6000
MARS MC5000
COINCO 9300L






BILL VALIDATORS

Bill validators using the full face NAMA standard will fit into
an opening directly above the coin entry bezel. The
following validators may be used:

24 VOLT AC
MARS VFM1-L2-U4C,U2C
MARS VFM3-L2-U4C,u2C
CONLUX NB 20
DIXIE/NARCO USA15 (88x5005)

The machine is also equipped to supply 110V for a
validator and the following bill validators may also be used:

110 VOLT AC
DIXIE-NARCO(ARDAC) USA15 (88x5003)
MARS VFM1-L1-U4C,U2C
MARS VFM3-L1-U4C,u2C
CONLUX NB 20

The power connections for the validator are located in the
harnesses dressed along the door stiffener below the
access slots for the selection labels. The connection for the
24V validators will be a 3 pin plug with two double yellow
wires. The connection for a 110V validator will be an
identical 3 pin connector with a white and blue pair of
wires. The universal voltage (24 & 110V) Mars validator
harness is P/N 35921. Harnesses for other validators
should be obtained directly from the manufacturer. Before
installing a validator, the validator opening cover and the
security backing plate must be removed.

EXITING THE SERVICE MODE

The service mode can be exited at any time by one of the
following:

Depress mode switch once.

Remove and reapply power to machine or control
board.

Leaving for 25 seconds without depressing any
switches it will automatically return to the normal
operate mode.
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USING THE CONFIGURATION CHARTS

The pages included in Section 2 of this manual, starting
with page 2.07, consist of configuration charts for each of
the different arrangements available for this machine. Each
configuration chart contains a drawing of the canister rack
layout, the assignment of labels on the door, and a timing
chart that displays the function and factory standard times
of each of the channels in the machine. These charts will
greatly assist in understanding and setting up your
machine. Compare the canister rack in your machine to the
drawings on the configuration charts to identify which is
yours. If you do not have all the canisters shown on the
drawing, ignore the channels for those selections while
setting up the machine. Remember, factory standard times
are a starting point and we always recommend that all
ingredient throws be checked with a gram scale, because
of variations in product and customer preference.
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SET PRICE AND CHECK PRICE

1.

Enter the service mode by pressing the mode switch
on the control board once. Display wiil be blank.

Depress the desired selection (example A1), and the
current price for that selection will appear on the
display. This is the ‘CHECK PRICE’ function.
Maximum price available is $9.95. Minimum price is
$0.00. if a "g" appears, then the selection is
disabled.

To increase the current price, press and hoid the "#"
button until the desired price is reached.

To decrease the current price, press and hold the "**"
button until the desired price is reached.

To change a selection from disabled to active,
increase or decrease the price until the desired price
is reached.

SINGLE TEST VEND - Enter the service mode by
pressing the mode switch on the control board once.
Display will be blank. Press @ and an "F" will be
displayed. Enter the desired selection and the vend
will begin regardless of the machine’s status.

PRESSING @ WILL PROVIDE A TEST VEND WITH
OUT A CUP OR EXTRA CREME OR SUGAR.

SETTING PRICES TO 0.00 WILL SET A SELECTION
TO FREE VEND.

SETTING A PRICE ABOVE 9.95 OR BELOW 0.00
WILL DISABLE A SELECTION AND CAUSE A "d" TO
APPEAR IN THE LED DISPLAY. WHEN THE
SELECTION IS PRESSED THE "MAKE OTHER
SELECTION™ LED WILL LIGHT. THIS IS USEFUL FOR
BLOCKING UNUSED SELECTIONS OR DISABLING A
SELECTION WHEN IT IS OUT OF ORDER.

_—-———10c\

SERVICE MODE

BOTH 25¢

CONTROL BOARD SWITCH FUNCTIONS

FIGURE 2.1
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SET TIME CHANNELS

1.  Enter the service mode by pressing the mode switch
on the control board once. Display will be blank.

2. Access the desired channel by pressing button 0.
SELECTION PANEL

INCREASE
CHANNEL NO. : —START

~—TEST VEND
{NO CUP)

Pressing button @ repeatedly will increase the

channel number shown in the LED display. See chart
for definition of channels for appropriate modeis.

3. For channels 1 through 14, pressing button A wil
display the START time for each specific channel.
Pressing button © win display the DURATION for
each specific channel. Changing the duration will
change the gram throw or amount of water for each
channel. See accompanying charts for the specific
function of the channels by model and/or
configuration.

4. To increase the current time for either START or
DURATION, press and hold the # button until the
desired time is reached.

To decrease the current time, press and hold the
button until the desired time is reached.
To lock (enter) a time that has been changed, press

0 ,9 ,9 or © button.

*

>/
\— INCREASE

DECREASE J

¢ PRESSING BUTTON @ WiLL ESTABLISH A TEST
VEND (WITH NO CUP DELIVERED) AND ENTER ANY
CHANGES TO A START OR DURATION TIME - THIS
ALSO LEAVES THE MACHINE’S CONTROL SYSTEM
IN THE SERVICE MODE WHICH ALLOWS YOU TO
RETURN TO CHANNEL 1 WITHOUT PRESSING THE
MODE SWITCH.

FUNCTION OF SELECTION SWITCHES IN SERVICE MODE

FIGURE 2.2

5. For channels 15,16 and 17, the ® and © button set
specific functions as defined in the chart below:

CHART 2.1
FUNCTIONS FOR CHANNELS 15,16,17

CHANNEL

BUTTON 2 FUNCTION

BUTTON 3 FUNCTION

COFFEE EXTRA LIGHTENER DURATION

EXTRA SUGAR DURATION

TEA EXTRA UGHTENER DURATION

MACHINE CONFIGURATION
00.1 FD,LG (STANDARD)
00.3 FOD,LGD,FOT.LGT
004 FODS.LGDS

CUP DROP PULSE DURATION
STANDARD SETTING = 1.8

CUP SENSOR CONFIGURATION

000  STANDARD-WILL DELIVER CUP EVERY
VEND

00.1  CUP SENSOR INSTALLED WILL NOT
VEND UNLESS CUP IS PRESENT

Automatic Products 211 V2.0 793

2.06






V {6190713504

A3y | 3718 YIB!

R
SHJIISNPU] AJUjPOp JUSUAISJJ0Y

Q3L1BHOYd $1 35N QITIHONIAVIY
TIVILHIOIHOD 51 ONMY MG
SIHL NO NOILVYWO Il it

" ddv¥

£6/¢2/5) ONNOA" Y |nmvia

e 13001

ONIMYHO
ATvo6
10N OQ

3lva

V3L ONY J¥030 HLIM Q4112 404 STNIL s

SdND 20 p/|

4v330/V31/00HD/400 :NOILO313S

A

6699E JINHD
66¥9¢ HINOYL

—0

8 d04 SINIL
90 319vsId

*310N

C

)

(

FLYI0I0HD L10H v

(

ELLL R TIER) S G v

nzgi—oago::uu

N L& € 20
YYONS « LHMA  HYONS + N1@  BLiHM

YWY

" <mhu

_

A YYONS + 1Km

[£:] <8 28
Yvons « M@ LM

(3:]
g

334402 Q31YNI244Y¥D3Q u

Y (24 2y
BYONS ¢ JHM  HYONS ¢ 18 LM

ty
Movie

333200 v

C

07 HITTS N3 2

e P prp———
SjHp0g u:!E_E
>

¥3l1 334400

1HOIN

4vons

4¥03Q

J0HD

20
ge
AN
-2
g% X
ONd 1| WEMwA
FSY QI0dmeA
INWA €
9013504

100 LI )
N—
. A
1M3S3Yd YOSNIS = 1
YOSNIS ON = 0
Y Y/N 0{4N0J ¥OSN3S dNd HOHLDFNIS HOSHIS 4nd § L1
tsotoozs) 8 | T Vil d0yd dnof 21
t'0 v/ | 2000 NOILYANDIANOD ANIHOYH HOLIO3NS 3000 Furvh | 91
{S010038) | °Q € J{v31/4v301 HOYEND IHOIY V3iX3 | 9t
S0 v HOLLYENG ¥Yons vuix3 HOILYENGD ¥vONS wdix3 ] i
1SQ0d) 2°0 € 1334400] NOIEVENT THOT val73] !
I1SONODX) g - XXXXXXXXXXXXXXXXXXXXY | 50000351 gy - SOV XXXt
18010251 80 € (¥31/3v230) HOIVING IHON| tsaosast O b € (V31/4v030) 1¥vis WHoN | €i
1S@MN) g 2 i HOIYANO YOG tsaooasy ¢ 5 ’ LyvIS 2v030) 21
1s@023s1 80 v (Y31/4v330) HOLLYHNO ¥vonS | (sowoast O'€ v (v¥31/4v230) 1¥v1S yvons| 1t
(s@03s) 2° L 01 NOILYSNO ¥3ddiHW "d3IVA 31VI0J0HO | (saod3s! O O o1 18IS ¥3ddiHM “¥31¥R 3LvI000H0 | O1
(so0035) Y 6 HOILYENG 3LYIOJ0HO | (S93s) o2 6 1¥Y1S 31YI000H3 ] 6
(saaxs) € L g HOILVENQ ¥3ddiHM "¥3LYM dNn0S | Isonodast 00 g 14VIS ¥3ddiHa "¥31vM dnos| ¢
tsonooast 0 | L HOULYING dNOS | (samo3s) 02 1 18v1S dnOS| L
1SQH023S) ¢ -, 9 HOILYYNG d31VM v3L1/4¥J30 ) tsawa0zs) 00 9 LYVIS d3Lvm var/dvoaal 9
1505351 5 -y 3 HOLIVING V3L Y tsomo3sy 072 [ Lavis vai) ¢
(sq0dxl 0| [2 (3343001 NOULYENO JVONS Y 1samd3s) €72 v (3343001 1wvis yvons) v
(s@03s) 8°0 € (333400) HOILVYENG IHONY tsowa3s) 972 ¢ (3343001 1yv1S IHOI] €
(sow0o3st L1 2 NOIIVING 333400 isauoozs 0°2 2 18VIS 334400) 2
(sonodz) €L | HOILYYND ¥V 334400 1sonod3st O°0 | L4Y1S YILYM 3344000
[£3: Zor T Y] Y/N 31 AVII0 1H0HS | 180u00381 OOt Y/N Fil Av130 o401 ) ©
NwA wnﬂn‘.._ NOI1dIYD530 nwa wow“‘_._ HNO!L4IYIS3I0
TBHEIVHD THHVHD

€ "ON {NOLLNG) A3

2 "ON (NOLLING} A3

£°'0 JA0D DIAN

00 INIHOVH--90

NOILJO adriie

"LYVHD ONINIL

AN TNV

2.07

Automatic Products 211 V2.0 1293






< m NOA—WWQ& PLOGL Yd SISURLOM 10D SjIA0N000 O0F
SOLISAPU AJaunpory JURAISINSY
| AJY {3216 HIGOH
DERT D 234 (3] ) “
T 10 RO S oMMy
L 112 3g0n] JON'0Q
£6/b2/G1 ONNCA ¥ NrMvHQ
3iva

V3L 84 ON XOVY 11nd Q4112 404 SINIL suw

SdNo

9

=)|C

o
YYONS ¢+ 1HM

[X]
Yvons + g

20
JLIHM

10
»ve

(
C
C

20 v/

L-6129E J10MD
16112 HONIYL A&.IB e
734 59
sy 334400 o svons S .
“0 4nos

gio
<,
=
~¥
22
FiSY Q0diteere
IAWA €
L013S0

8 d04 SdINIL

310N C

9 anos u

[+] ALY0I0HD 40H u

vl ps v . S 1GHL ROV Do - i u

avons " am awvonss e 3tm  yovag 334400 G31¥NI344¥330 u

hx«o:w AL LY

(4:] e
Yyons + X\

29 (X:}
EIL U L a )

334400 ONOULS v

. _‘ ha<gn * LHM

vy

v 2y 'y
¥YONS + XMW MM OV

i)

3000 MIDIBS LG 2

Bt ..._ss.SE

Q400 BN}

]
- v

11i3S34d ¥OSNIS = |

JOSHIS ON = 0
10 v/N "OINOD ¥OSN3S dNd HOI12373S YOSN3S dnJ | L}
isoo3s) 8°1 1 FillL 40¥Q dNO LI
1o /N 4000 NOILVENDIANOD INIHOYN 10LID3NIS 3407 KOV § 91
fsawd3st | Q0 € HOIVENG LHOIT wy§iIX3 § QI
S0 [4 NOILYHNO ¥vons vyLx3 NOHYANG BYONS wiIv3 | 61
fsaoo3sl 29 ¢ HOILYING (HOY vdlr 3 st
1saH0938) ¢ _ XXXXXXXNOOXNXK | 15000381 - o B YYAYYRLX VLS v
(sa3s) 80 € (v31/3Y230}) NOILVENG IHONJ 1sawd3s) G ¢ ¢ (v31/39030) 1¥v15 WO €
1501003} ¢ 2 2 HOL VNG 334300 SHOYIS Y tsauod3st - 5 z 14715 334400 OHO4LS § 2)
1sonod3si 80 v {¥31/3v030 HOILVAENI ¥vONS | isaiodas) 0 € v (v31/4v530} 1yv1S uvons g It
150100381 27 L o1 HOILVENG B3ddHM "¥3LYM 3IYNOOHO | (sauad3ast O Q ot 18V1S Y34 331y 3LYI000HD | o1
1s@i003s) by 6 HOILVING 31VI000HD | 1SaH00x! g~ 2 6 1¥71S LVIOIHIL 6
(5@ €L ] HOILYIN0 H3ddHM "43EYM D0S/9005 | tsanods) GO g LYYES ¥3JdIHM "¥31YA J0S/d0S | 9
15000381 01 1 HOILV¥NG 095/dN0S | tsawd3si 072 1 18V1S 09S/dn0S] !
1501038} ¢y [} HOLLYYNO 331V ¥I1/4v03Q] 1500931 070 9 L¥VLS ¥ILvM V3L/3V030] 9
(Sm038) ) -y [ HOILVING ¥31/4Y030] 1s003: 072 g 13VLS V3L/34v03a) ¢
(50403350 01 v {334407) NOILVENG ¥yoNS | tsoiod3st €2 v (334400} LuvIS dvonsy »
(sonp3mt 870 I (334400} NOILYING LHOE tsaioxs) 972 ¢ 1333300) 13YLS IHONE €
Isaioa3st L7 2 HOILY3NG 333400 f (sai0d3} 02 2 13v1S 3333004 2
1500035F €71 | HOILYANG ¥31VAM 333400} tsawdd3sk 070 | 18715 ¥3IVM 334400 |
1S@09331 0”0l V/N N1 AVI30 L¥OHS § (50001 0701 v/N INLTAVI0 0] 0
A wozv“.. 1011 dDSIa IMvA %“.S 110114130839 m
£ ON (NOLLNG) A TAVHO 2 ON (NOLLAB) A T m
1°0 3000 DIINOD INIHOVHA--20 NOILdO @Jd1712 ‘IYVHO ONIWIL |-

2.08

Automatic Products 211 V2.0 1293






< m wc.ﬁwau_ FLO0 Y4 Soisawn pOOY BEAMSHO 0OF
SHILSNOU KJOUIRPOYY JUBANISIIJOY
A | 3215 Y3l
Ow:-—va—K £ Q37180HINYNG .
L 10 NOVT YR B oMY
M 12 y5g0n] 40N 00
£6/72/5] ONNOJ. § |Hmvad
31v0

4v330 ONOYLS "V3L ON "NOvd TN 04112 404 SINL s

- FD

TANK

HOT WATER

Sy

8013504

[

28 )| (_

Sd4no 20 y/1

8 JO4 S3NIL "1
r310N

(

HIH!

SNIOQ JuINE L

93
L) FLY0O0HD ._.o.._u
oaa 2 144 BYONS i »e wmu; xuwﬂm Q31YNIZIIVIND ozo@
m avons ' 1 wvors'e e 3w xowaa 334900 ow._.<z_umu<uuou
ﬁ wons "t wvons's g Tl ovoe 334400 ONOYULS v
hsgm w 1M x«gwnw »g w.ﬂi xoﬁm 334400 v
w1 ¢ NS Vdl¥d o 2007 IOIDTES WM 2

— Py P emmaee
$Pro0 X, —}S_..(E
A

8 o
1-612r€ JLOHD
151 12 HONONL

FEREN] B EEEFoN] o 470N5 HD

Q0w
AN €

N y

1H3S3d YOSH3S = |

YOSHIS ON = 0
1°0 /M *9INOD HOSNIS dnd 101193138 ¥OSNIS dnd | Lt
tsawox) 8 i 3l 0B O | IV
V/N 3002 NOILY¥NOI4NO0D INIHIVH 101103135 3003 StuHown | 9
{50r09351 | T O € HOHYENO 1HO1T vel3 | ot
S0 v HOLLYHNO ¥YINS v81x3 HOILYENA YrNS wylx3 | 6L
{Sodxsl 2 0 I3 HOULYENG TH3IT YYalx3 ] 6
(SGI003S) ¢ - < HOILYENG 430 SHOBIS | (5310338 - 5 c 14915 37530 G031 pi
ts@ic3s 870 ¢ {4v330) NOILYHNG 1HON | (somodast O ¢ ¢ 13¥530) 19vls WO €1
(SBIOINI = 5 z HOLIYING 334400 SHOLS § 1s3M0038) 4 5 2 18Y1S 333400 oHoHIS | 21
Isoo3st 8°0 b {4v03Q) NOHLVENG dvons | rsangdast 07 € v (4¥030) 14715 Yvons | 11
tsaooasi 2L ol HOLLYHNO Y3ddHM “¥3LYM IYIDJ0HD | 1500935t © O oL 1HYIS Y3ddiHm "¥3LYA 31¥I0I0HD § 01
1sa038) b F 6 HOILYHNA 31VI0J0HD | 1S@023S) o° 2 6 18VIS 31VI000HO] 6
{sqoa3s) €7 L g {HOIIVENG ¥3ddHm ‘¥3ivm 29S/dn0S § 1sow003st 07O g 19¥IS 33444 "HIIVYM 09S/d105] 8
tsxo3s) O 4 N HOHLVING D9S/dN0S | (sa003s) 02 1 1YV1S 20S/4N0S| 1L
ISQH0I) ¢ 9 NOILYENG ¥31vA J¥O33 ] (sewdxs) OO0 9 18V1S 431V 3vd30) 9
1SBI33 o- G NOILY3NQ 4¥03Q] (sowxs) 02 g 14vIS 4v330] ¢
tsooo3s) 07§ 3 {334400) NOILVENG ¥YONS § (sBw003s) €72 b (3344000 19¥iS wvons| »
tsao3s) 8°0 £ {334300) NOIVENG (HO | (sowa3s) 92 € (334307 1yvIS 1HONY €
{sop3s) L7} 2 NOHLVYNG 334400 f tsaw23s) O 2 2 LY¥LS 334400) 7
tsa03s) €L | HOLLYINA ¥3LVM 334400 § tsanoo3s) QO 0 19v1S ¥3LVA 3344004 |
Is@033s) 00l v/N ML AYT30 JHOHS | 1S0n003s1 QO V/N L AVH0 9NO1) O
nwa N HOLLAR5$30 nva 0 10114142530 m
€ TON (NOLLNG) AN THNVHD Z TON (NOLLNG) A3 T m

¥°0 3d0J OIdN

00 INIHOVH--80

NOILdO ddllg

‘LUVHD ONIRWIL

2.09

Automatic Products 211 V2.0 1293






9

92

anos )

[

wh<§uu

2R

ILHM Va3 ¢ VXS VHIE] o

ﬁg.a.-oagui—-uu

mxg:m + LM

[ 20

€2
YYONS ¢ W18 3ILIHM

(X
HIvie

vl Jdval Znﬂuq

V9113804 SOLISOU LUDoN IORAROINY
- A3M § 3218 I
S$MI HO BOLIVFRIO AN ML eﬂrd“wg .
“ddv [ N
£6/v2/5] ONNOA @ |rimvad 1300n] 1O 90 ﬁ
31vQ
V3l €4 HLIM Q4112 404 STNIL e
"SdNO 20 /|
L] o1
T T fom) o)
GEL]
w31 84 334407 1HON ¥vons W..uom J0HD
SN0S
1
A
2 L]
C¥ A
O«
es ol L
Sy QI04Nve
JAWA b
1173804

2 'ON (NOLLNB) A3

(Lo e _wrore st e 334409 orous )

8 JdO4 S3INI 1 | mz.‘o:m Vm wvons™ v 3w sovie wwubuv
310N - g e gy )

. i

1N3S3Ud HOSHIS = 1
YOSHIS ON = 0

10 /N "9I3NOD HOSN3S dnd H0ILO313S ¥OSN3S 4nd ] 2t

tsonooast 81 m L dodd 4 Ll

1o Y/N 3000 NOILYYNDI4NOD ANIHOVA HOILO3WS 3300 JnHdwK | 91

ts@nd:st |0 ¢ (V31 84) HOIYHIO 1HOIY v¥1x3 | &1

S0 e NOILYENQ Y¥YONS YY1X3 HOILVANG dvons vure3 | 51

tsao3s) 2 0 € {334300) tonveng 1HoN vaaf ol

1SQ0935) ¢ - X HOILYSNG ¥3IM3YE VAL | ($a0038) - ¢y ¥ (drina) 13v1S dIn34g vat ] vl
(5009351 8°0 ¢ (V3L 84} NOILVING LHONY tsaod3si O ¢ (v3l 83} 1§v1s Honj
(500} ¢ 2 2 HOUYANG 333300 SHOBLS | 1580038 o » > 18715 334400 onouis } 21
1sauod3s) 870 b 1¥31 84 HOILVAND ¥aNS | (saiod3si O € v (V3L 84} 1871S ¥vonS| 1}
(squoaxst 2L o1 HOILYHG 3ddHM "BILVA 3IY0I0HO | (s000381 O O 01 1¥V1S Y34 "MLV 31VI000HD | 01
1500381 v b 6 HOILYHNG 31¥I000HD | 150n0238) ¢ 2 5 13VIS 3IYIN0HI | 6
(SOOI €74 2 JHOILVENG ¥3ddHM "HILYM 20S/dN0S | (soodast Q'O [} LYYIS d3ddHm "Y31¥M 09S/dN0S |
soo23sl O | 7 HOILYUNG J95/4N0S § 1s@i0d3st 0" 2 ! 18Y1S 095/4n0% H
1S0HOD3S) ¢ 9 HOILYENG ¥ILVM v3L 94) tsawo3si GO 9 L¥Y1S ¥3Lym val aif 9
(s00238) ¢ [ NOILYHNQ V31 B3] tsaooast O 2 < 1¥vIS val g4) §
tsowdzs) 071 v (334400) NOILVANG ¥VONS | isauodast €72 b (33340D) 1d71S dvons| ¢
Isoigaxs) 80 ¢ {333400) NOILVENG MO fsawodasi 972 € 1333400) 1yviS 1HO] ¢
(sonoazs) L' 2z NOILYYNO 334400 | tsawdas) 0°2 2 RIS 333300) 2
1S@0031 €2 | HOLLYNNG ¥31YM 334400 § tsaod3s) O° O { 13Y1S §31VA 33300§ |
1530031 0" 0l v /N ML AV130 L3oKS | (si033s) 001 v/N FuL AV130 0| O

. A mo_qj HOMLJI¥DS3a nwa mn“ﬂ._ 101 4130530
€ "ON {NOLLNB) A3X TNVHD TR

1°0 JIA0D DIJIN

00 INIHOVH--11

NOILJO adite

"LYVHI ONINWIL

B3N TINVHY

2.10

Automatic Products 211 V2.0 1293






v|9[90713591

A3 ] 38 y3grin

TGI1IEHONd St SN

F1681 V4 JISUWRN  POOY AiMespOt 00
s8124snpu) K uipopy Jusunsea)ay

QIZIOHLNVITT

TWIENI0LA0D §1 OHIMYY
EMH1 HO MO0 4l 3]

“ddv

£6/b2/51 ONNOA™ Y [rmvyo

e 13001

alvQ

Vil ONV 4v030 HLIM 91 112 404 SIAILame

“SdNO

. 4v330d/V31/00HI3/ 400 :NOILII3S

#4130 N

VL
YIlwm LOH

(4]

2-612re 310HD
QEraC HaN0dy

D )

Z0 /|

¥31 Hon 8YONS

41730 J0HD

@

O | HilM
NSy QICIHIvKE

9013591

JAWA ¢

v
A [ 3] 3LY 001D hozlu
h M VXIS dvam AL o SSNd MU NOLOTES DV - v .
25 2
ﬁz(gm voU 1HM z(gwnw Mg 31 4M v.u_<.-n vaL
\ ' 8
8 d04 S3anitl ¢ (Cwvons P wvors e s v 334400 0a1vwi344v0%0 )
90 31gvsid 1 :
A weons ' nam wvons's e 3w xovaa 03M3y8 HS3YJ uwtoou
:3LON ( e | T )
N o’
\ »
_ 113S34d YOSHIS = |
HOSHIS O = 0
1°0 /N "OINOD JOSNIS D 101193138 ¥OSUAS dnd | Lt
oozt 81 ' WL 080 JWOf L
/N 2300 NOILVENDIINGD INIHOVA HeHOINS 3300 Hmw | 91
156008 | "0 € (V3L/4¢2300 12YN0 14011 w3 | 9t
S0 v HOIIVENG 8YONS vylx3 HOHYING 259NS ¥41¥3 ] 5t
1@ 2 O ¢ (TI037 1O VINT 11O 7dt/3f 5t
150003381 - _ XXXXRXXXXXXXXXXCO0 | tsawads) o N pnanmRGa i
1sQu0d3%) 80 c (V31/74v030) NOILYMENG 1HOIT tsouodss) Ot - {¥31/47030) 134v1S IHON] €I
1SOH0IHN ¢ - 5 , HOLVENG JvO30 ) tsarnox) . 5 4 14718 4¥030F 21
150102331 8 O b (73174030} NONVENA AVONS | (souoox1 O € » {¥3473v330) 14718 yvonsy 11
1So0035t 2L a1 HOLLYND ¥3ddHn “HIIVA 3LYIOXHD | tsonodsst O 0 at 18YIS 3344 "931¥M 3LVI00H | 01
so023s1 ¥t 5 HOLIVENG 3LYI0O0H) § 1S0M0031 - 2 N 18V1S 31VI000HD ) 6}
ts@nsl £ L o JHOLLVENG ¥3ddiHA "B3EVM J0S/4M0S | 1sawo3si 00 a 13VIS YIddIHM Y31V J9S/dnoS| €
isononas) O | ) HOL VYA 29S/dNOS | isaod3s1 02 4 19YIS 203/dn0S| ¢
(00038 ..., o HOILYYNG ¥3IVM v3L/4v030] isawoxst 0 O q 1Yv1S ¥3LYM v31/4v0303 9
15000381, ., ¢ HOILYYEND v3L§ 1sawdst O 2 c 18IS v31Lf ¢
tsanodas) Ot b (334300) NOILVHNQ dvons | tsauodds) S P b (334300} 14vIS ¥vONS§ vl
1s@iod3sl 8 0 ¢ (333400) NOILYENG IHOIN] (saws3s) L €Y ¢ (334307) 1yvIS JHON] ¢
fsaoo3st 21 P HOILYYNG 334300 tsawdzs) O0°0 > 14v1S 333400 2|
1so003si 29 N NOLLY#O ¥3m3H8 | tsomooxsy G2 \ 14VIS 3LV ‘¥IMIMS R |
15300381 0" 61 v /14 I AVIX JHS § (sono3x) 0°€7 v /N 4 AV130 a0t o
Nva oy 3NWA on
ERl 10114139530 3t ._m_wﬂ,__swwo m
NHYH
€ ON (NOLLNg) A3w TANYHD 2 ON (NOLLNG) AN m
TY T
€°0 dd0D DIINOD INIHOVH--90 NOILJO DT1T2 'LIVHD ONIWIL |2

2.11

Automatic Products 211 V2.0 1293






V19 |L073597

| A3u | 321S ¥IINN.

TLIRHOUS §1 2SN G3THIOMINYAD
TYINIONNOD SI DHIMYSO

PL601 Y3 JSUWOM  POOY BIAVOSIY OO
sagsnou ASaquon Juaungsas)ey

HL NO NOLIVYRiO#i i1 ﬁ.dd«m& .L
== 12 y3q0n| 10800
£6/#2/5) ONNQA™Y INmYyQ

31v0

V31 84 ON XOVY 1INd 912 404 SINIL s

[2]

(

£ 22 (k]
BYONS ¢ Y13 3iHm  OvwW

- SdNO 20 /1|

8 dO4 S3INIL 1
310N [

( w o5 )
m £2 3LYRO0HD »gu
h Jike voIX3 4 WHE VI . SSRId MU NOILOITE DVA - (..3
(vons s wvons o0 a0 e 334409 031va43v030 )
ﬁx,sgm Ve wvons's e 2w ovie 03MNE HSTYd ozoz.—mw
(vons Yo wvons™ w3 st O33N MS3 334600 )

3003 NOUDNIE ¥IIMI "7

03 NESH ")

ey ve——
HEC x.vSEE
A

w,

V/N

1135344 YOSH3S = |
YOSH3S ON = 0
"O1MOD JOSNIS 4D

3000 NOILYH101ANCD ANIHOYH 7

§\\\\\\\\§\\\\\§\ _ue.ouun_ w,

LN 77 D000

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\EH

HOILO3S dI5H3S dND

L

L 4080 dND

1

HOI1D313S 3300 JthHIWM

H

HOILsend (WA vyl

9ol
Q
7 o S
rorEemD IS R LA e
SIRENT TR ; ™
D \\\\\\\\\\\\\\\\\\\\\\\\\\\\ w20 MGG I
@ E 150093) - XOXXKXRRKXRAKERAXE | O3 o o . IRana i
o3l
5 tsaiodzst 80 £ (¥31/3¥230) NOHLVINQ IHIN| 15000351 Q' ¢ £ [AEISELPEVINELS IR ] B
43348 CET 1S30038) ¢ 5 7 HOLIYENG 333300 QOIS | tsow23si o 4 2 J¥v1S 333300 oucdis | Tt
30 Hon ¥7oN8 000
1500531 870 v (Y31/44930) 1HOILY¥NQ ¥vONS R tsawuIst 0 € v (¥31/3v330) 14vIS ¥7NnS | I
® (s0i033) 2L o1 | 1KILYND B340 CHIIYR AIVIO0NO] (sowdm O 0 o1 | I8YIS d3ddHM ‘EIVM 31YXO20HD § 01
: a (500031 b ¥ 6 HOLYENG 31vI000HD ] 150838 o 2 5 12418 31v100000) 6
28 ts0u003) €74 g |HoUYEN0 d3ddmm “¥3Lvm 005/d%05 | (sowasm 070 g | 1UVIS ¥3ddHn "uILVA 095/dn0S] 8
& (sonooast 0| i NOILYING D0S/AN0S | tsawdd3s) O 2 11 19715 398/dn0S| |
ey |
S3LYM 1oN (5010331 o 9 HOILYHNG ¥31VM V31/3v03Qf (sonoaasl OO0 9 18v1S ¥ vatsgvsia] ¢
VY QJ0amive 15060035) , [ HOILYVENO V31/4¥030F (sanod3st Q2 < 1¥v1S val/3vo30f ¢
1500031 O v (3334000 1OILVANA ¥vONS | tsonooasy G pL v (3334000 13vIS ¥wons|
(5002381 80 € (334300) HOIIVENG IKIN] 1sawoIs) L €l ¢ 1334400 1871 1HO1] €
tsoiod3s) 174 2 NOILVANG 333400 15@002s) 0° O 2 1¥v1S 3343000 2
(sonod:) 279 | HONYANG ¥3IMFYB | tsauod3s) G2 t 1YY WIYM "gIm3AR] o
150031 0" 61 v/H 301 AY130 WOHS | tsaooam 0" €2 Y/N 3L av130 o1 o
WA ' ON WA N
o i LIS 3 n NN 10119830 m
WAMYHY -
€ ON (NOLLNG) AZx THHVHO 2 ON (HOLING) 23X £
4
L0135 1°0 300D DIJANOD INIHOVH--L0 NOILdO 91112 'LYVHD DNINWIL |

2.12

Automatic Products 211 V2.0 1293






V1918013591

A3 ) 3NS HIgNH

TO1t@HOUd ST SN QIZIONINVIN
“IHINIOHIOO St OHIMYIG
SHL HO NOLLYIUO #4t FNL

' ddv

£6/p2/G] ONNOA 'Y

HMYHO

e ~aaov| A0M 00

FL68I Vd RISUWOM  FO04 ARAOSENY DOF
SOLIISNOUL KJMELpOYy jUsUAISEIJ0Y

- |

AvQ

39030 ONOHIS V3L ON "NOVY TN 912 ¥0d S s

Vidy
e M N

80713501

SSdM0 20 p/ |

9

8 d04 SINIL

a3Lvin

VeY Quognvi

FAWs €

Z-612vC II0HD
06112 ..I.UDOK_ v A&.ZB e
1
. 208
3¥23Q o avong 30 90M3
Pl
Hdy Wdd Vidd
g8t 08l ]
S € [ L s

B!

0

)

C

b

———

hx,a:n ma..:; xé:nnm ExC) uw.u; zuﬂu Q3LYNIZSIVIN ozoE.nu
h«sa PO wvensto e aem  ode 934400 ou:z_u..ﬁouou
hzcgm m wvos e w2 e O3MIB HSI¥S ONOULS u
h avons Y M 5033.. g Eu_n; xu_um.m Q3MIY HS3¥d 334400 u

Amm g ¢

s veixg ¢

3002 NOHLO3NIS ABING 2

oYY re———
$100g Nl

H‘% - 13 SNIOD 1N3SM 1 /4
\. w
)

10 v/i "OUNOY ¥OSHIS dOE 101193135 ¥05H3s dnd f 21
) o ¢ | il douq doj o
!E 4000 NOLLVENDIANOD ANIHOVIN \\\\\\\\\\\\\\\\\\\\\\\\\ \\\ \ ROILIINIS 3000 Jmdwn | O
) " © |« | HOUYANI 11 +403 o1
HH 1HOILYANG AVONS Y31X3 §§§ HOILYHNG Av¥ONnS YaIY3 | 5!
\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 15Q0938) c [ IEIEEYE] BA

ErEIr HOLLYHNG 3v030 OIS | samozs) - 5 < 14715 37030 Sodis ] i
150000351 80 ¢ {4vI30) NOILVENG tHOT] t1sauoaxst O b ¢ {4v030) 18vLS LHOITIY <1
(SOH003H ¢ - 5 2 HOILYENG 334400 QOHLS | {soto0ast 90 2 1471S 334400 ONO¥IS | 2t
sqi3 8°0 b {37230} HOILYING ¥voNns | tsanodx) O € b {4¥039) L4v1S uvons ) it
(son3) 272 o1 | HOUVHYI ¥4 g3tvm Y00 | tsonoorst 0O o1 14Y15 g3ddui "¥3Lvam 3tvI000H0 ] o1
(sanoox) b 6 HOLVAING ILVIOOOHD | 150093 g 2 6 1¥Y1S 3LYI050H3 ) 6
1souoo%) €L g {HOLYYND d3ddim ¥I1vm 205/dWS | tsomo3s 070 g | 1y71S y3ddHA ¥ILVM 295/an0s | @
saoo3st Q'L 7 HOILVYNG J9S/dN0S § 1smiea3st O° 2 N 18¥1S J95/dN0S L
1SO0081 ¢, 9 HOLLYYNQ 331V JvI30 | tseioozss O O 9 19v1S ¥3LVA 34¥030) 9
15038 -y S NOILVYNG 4¥03a | 1saoo3st 02 < 1¥vis 3vo30) ¢
(s@i023s) 0”1 v {334300) HOILVYNG YvONS | tsawooast G vl » 1334300} 1¥¥1S ¥7ons{ v
1sonoo3s 870 € {334400) hot1vyng 1HON | (saoo3s1 L' E ¢ (333300 1¥VIS LHOIT] €
tsonodIst Lk 2 HOILVYNG 334303 ] tsawnas 0O 2 13v1S 3344008 7
@03 2°9 | NOILYING ¥IMYB R tsariod3sy G 2 1 LHYIS ¥ILVM "¥3IMNE i
500031 0" 61 v/N 31 AV130 Jy0HS || tsooo3s) 0 €2 v/N WL AVIXD SHOT| ©
nmwa %,_zs HOILdI¥0S30 A wo_qr HO1dI¥0S30 m

€ ON (NOLLNB) A3 THIHD 2 "ON (NOILNE) A3M I z
¥°0 3A0D DIANOD INIHOVIA~-80 NOILdO 91112 ‘LUVHO ONINIL m

2.13

Automatic Products 211 V2.0 1293






< m _ _ .._mwo._ PIERI ¥4 SHSWWON  FOO4 BBACSYION OO
$3IISNOUE KIUIION JUIUNISII)0Y
"AN faus YN
03GEs ¥ =
nnnﬁﬁwbrﬁgﬁ oMY
Bilid 12 q300n] iON00
£6/b2/G] SNNOA Y [nmvaa
31va

V31 84 HLIM 97112 d04 S3NIL

INVN

SdNO 20 ¢/

LIE9E 31D
06112 HANNGL

.

9

8 04 S3INIL
‘310N

2 &Snv

[S] w»<8§uv

YR YaR

MM VE3 4 WS V33w SO NIHL MOILITE v - V) Uk

L&d 12
YYONS + IHM Hvons + N8 w:Z; HIVI8

2 vl dv31 :nu&u

4] 28 19
YYONS o JHM x<o:m . x..m 3LHM HOVE

03m3¥a HSJ gﬁau

rY 13
YYONS + LHM  ¥YONS + XMW w:ls xu<._n

Q3M348 HS3NJ wwuuoou

(

3000 HOUDINE WIND T ot pgomres
i i 139014 Jtounjny|

A

\.

>

v/N

T
e

1N3S3Ud YOSHIS = ¢
YOSKIS Ol = O

910D HOSNIS .sM §§§
2003 NOTLYHASIANDD SHIHIVA \§§\ W
%k R R

HOILD3T3S ¥OSH3S 4D £t

il 404G anD| L1

1011937133 3000 v | 9

(Y31 €4) HOLYEND 1HO1T va1x3 ] ol
HOHYENO §vIns wana g St

D000

§ \\\\ \\\\\\\\\\\\\\\\\\ \\\\\\\\\ 1$000238) 2 0 c (3333000 FiOTveNg 1Ho17 ¥alx3] Gi

@ E FERENE 15010031 . 4 O YHNG ¥3M3d8 vaL [ isomoms) - o, N T2 19915 a3n3a3 vaL| 1
ow_ 15000351 370 i 1v3: 84 noiveng Hon] isowoss 0 ¥ . (vat 83) 115 1w01] ©f
— pen | Lurons 295 - fsous g5 > rowven 3 woss| o) 4 g 5 19Y15 333300 StodLsf 2t

¥3t dnos tsaid3s 80 v (V31 84) NOLIWING ¥YONS | (sowdas) O € o {(v3i 83} 14v1S d7vONS g 11

(50000381 272 at HOLLYANG 33K “§ILVM 31YI000H0 | 1sa0039) O O L LYVIS ¥34dIHA Y31 31¥I0J0HD ] Of

@ @ a @ a tsa00%) ¥ ¥ N HO!YANO 3LYI000HD | fsaeazst o 2 . 14v1S 31V00H0) 6

98 b %8 o8} 08i tsawooxs €L g |HOILYSKC YlddHA "33LVM 005/dn0S | 1sow93st O O o | 1uvis uddamn u3Lvm 2os/anos | @

s . M L 6 (smioozs) 074 , NOILY#N0 295/400S Y isawdasi O° 7 , 1¥Y1S 29S/d00S ) &

HALvA 10M fsamon) . -, q HOILYANG ¥3LYM VL 84] ssomoxst 00 o 19V1S 4319k v31 e3) of

smoas) - < Holvang v3s 8] sewasm 02 N tavis vat 83 ¢

Y tsqoom 01 o (3349001 toivana wvons | ssawoas vl N 1331000 19vIS gvons| v

sa0ox) 80 ¢ (3343001 HOLVEND 111 f sz L€ . (3344001 1371S wHon] ¢

150400351 L7} NOLIYENG 334300 (sonodasy O° 0O > 1Y¥v1S 334300 ¢

tsongos) €' 9 | HOILVANG ¥3m3¥8 ] 1somoozsr 672 N 19vIS ¥31vm "¥IMuag

1533 0 61 vy L a1 gaons | 1saoas o ¢2 v/ 1 w130 oot} o

[

vk S HO1LI¥I$30 v Do 110114183530 m

T oW (NOLINGl Aan TANNYHD Z ON (NOLLNGH ABX R W

1173891 1°0 dQ0J ODIAN INIHOVA--11 NOILdO 911712 "LYVHO ONIRIL|=

2.14

Automatic Products 211 V2.0 1293






SERVICE SECTION

SANITIZING AND CLEANING PROCEDURES

FOR LG MACHINES - DO EVERYTHING
FOR FD MACHINES - SKIP /TALICS

EACH VISIT

1.

Fill cup cabinet with cups to required level. Wipe
interior and exterior of cup cabinet.

Replenish all canisters. Clean any spills. Wipe lids of
canisters with a damp towel. Dry all damp surfaces.

Cycle the brewer to the dump position by depressing
the right rear roller switch until the brewer will
continue to run on it’s own. When brewer reaches
the forward dump position, turn off the control circuit
breaker. Remove splash guard from the front of the
brewer. Using spray hose, rinse any loose grounds
from brewer and splash guard. Replace splash guard
and restore power to machine.

Remove humidity bar (CAUTION-BAR IS HOT) and
commeodity chutes from the trough. Check all canister
spouts and commodity chutes for blockages. Rinse
commodity chutes and trough with spray hose to
remove any residue. If necessary, the trough can be
scrubbed with a damp cloth or a soft brush, followed
with a hot water rinse from the spray hose. Do not
scour the trough with any abrasive material! This can
result in a poor wash of the trough and poorly mixed
ingredients in a drink, or residue in the trough.
Carefully dry commodity chutes and reinstall humidity
bar and commodity chutes.

Using warm water and detergent, ciean other interior
surfaces, wipe with a damp cloth and wipe dry.

Remove cupwell, grate and vend door, clean with hot
water and detergent. Rinse with clear water and dry
with clean cloth or paper towel. Wipe inside of door,
clean vend door guides. Replace cupwell, grate and
vend door in machine.

Remove disposable bag containing spent coffee
grounds and rinse bucket with hot water and replace
liner. Empty and scrub waste bucket. Rinse with anti-
bacterial solution. Do not rinse bucket after anti-
bacterial solution is used- this will defeat its purpose.
Clean floor of machine with hot water and wipe dry.
Replace buckets in machine making sure both floats
are hanging free and all hoses are in the buckets.

Set one test vend or coin test to check for proper
operation. Lock vendor door, cliean exterior of door
and cabinet.
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QUARTERLY

Cycle brewer to the ‘dump’ position, spray with rinse
hose to remove any excessive grounds. Disconnect
the brewer cable from the carriage by gently pushing
the carriage to the rear and lifting the cable out of its
slot. Lift the lower brewer assembly latch and remove
the bottom half of the brewer. Place in a bucket of
hot water to allow it to soak.

Remove steam duct, exhaust hose, and metal screen
between exhaust motor and mounting plate. Rinse
clean with hot water. Dry with a clean cloth and
return to position.

Disassemble chocolate whipper (and any additional
whippers) housing and mixing bowl by spreading the
wire clips and pulling straight out. Clean parts with
hot water. Clean and inspect the whipper base and
impeller for wear. Reassemble making sure the large
‘O’ ring is positioned correctly inside the whipper
housing.

Disconnect all hoses from mixing bowls, channel and
delivery spout and clean with hot water. Replace
hoses.

Remove lower half of brewer from bucket and rinse
well with hot water and inspect brew filter, screen
and gasket for wear, rips or obstruction of the filter
or screen. Replace if necessary. Replace brew base
assembly in brewer and reconnect cable.

Clean coffee delivery chute with a dry cloth.

Clean coin mechanism acceptor with a damp cloth
and wipe dry,

Perform EACH VISIT procedure above.






FUNCTION OF THE BREWER IN AN AP 211

The heart of the AP 211 Hot Drink Merchandiser is the
open cylinder brewer. It has been "time proven” and
"experience improved”. It is simple, lightweight, easy to
clean and easy to service.

HOW THE BREWER WORKS

The word "front” used in this description refers to the parts
of the brewer nearest the observer, standing before the
open cabinet.

All AP 211 fresh brew machines have the brewer stopping
at the same point. The brewer is stopped with the brew
carriage aligned directly over the brew filter and under the
coffee delivery chute. When a brewed coffee drink is
selected, the ground coffee from the LG canister is
delivered directly to the brew chamber via the stainless
steel coffee delivery chute. This cycle may be interrupted
if the cup sensor is activated and no cup is present in the
cupwell.

The brewer starts at the time determined by channel 1
{typically 3.00 seconds) after the. coffee hopper has
augured coffee into the brew chamber. When the brewer
starts, the cable will begin to retract the brew carriage
towards the rear of the base assembly. Once the right rear
(brewer cycle) switch rides up on the high side of the rear
cam, the brewer will continue to run until it falls back into
the valley at the end of the cycle.
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The brew carriage will continue back until it is slightly
behind the clear brew cylinder when the brew cylinder
starts its downward motion. At the proper time the cable
is slackened slightly to allow the brew carriage to move
forward and self-align with the cylinder. As the cylinder
clamps down on the brew chamber seal, the roller of the
front right switch should be entering the valley of the front
cam and the switch will send voltage to the brew water
valve and the Brew Delay Relay. The Brew Delay Relay
(BDR) interrupts the voltage to the brewer motor to allow
the brewer valve to deliver all the water required to the
brewer. The brew water valve and the BDR are energized
for the duration of channel 1. The cylinder is held against
the brew chamber seal by the springs on the cylinder
support rods. The water will flow into the cylinder down
through the grate in the bottom of the cylinder into the
coffee filled brew chamber. The grate in the bottom of the
cylinder prevents the coffee grounds from floating up into
the cylinder.

As the cycle continues, the piston is moved down into the
cylinder by the large cam on the main shaft. Air trapped
between the piston and the water in the cylinder is quickly
heated by the hot water and begins to expand. The
downward motion of the piston, plus the pressure of the
expanding air, forces the water through the coffee grounds
in the brew chamber and out through the delivery funnel to
the trough. The heated, compressed air follows the water
through the grounds forcing the remaining water out of the
grounds and drying the grounds.
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After the water has passed through the bed of grounds, the
brewer starts the portion of the cycle that empties the
brewer of spent grounds and resets the brewer for the next
vend. The looseness in the brew carriage cable is removed
and the piston and cylinder are raised far enough to allow
the brew carriage to pass under the cylinder.

The cable is then stowly unwound, controlling the forward
motion of the brew carriage, which is being forced forward
by the carriage rod springs. As the brew carriage passes
over the two white pawls in the base assembly, the two
ears on the sides of brew chamber lift the brew chamber
evenly allowing it to ride up the pawls.

As soon as the ears are free of the support of the pawls,
the brew chamber snaps downward, dislodging the spent
grounds into the grounds bucket. The cable will then begin
.to retract the brew carriage toward the rear of the base
assembly until the brew chamber is directly over the fiiter
and under the delivery chute. At this point the roller of the
right rear switch will fall into the valley of the rear cam,
removing power from the brewer motor. This returns the
brewer to the standby position and the brewer will remain
in this position awaiting the next vend (see FIGURE 3.2).

¢ ¢ THE STOPPING POSITION OF THE BREWER IS A
CRITICAL ADJUSTMENT. MISALIGNMENT OF THE
BREW CHAMBER AND THE FILTER IN THE
STOPPING POSITION CAN CAUSE A LEAK BETWEEN
THE BOTTOM OF THE BREW CHAMBER AND THE
TOP OF THE FILTER. THE CORRECT STOPPING
POSITION OF THE BREWER IS INDICATED BY THE
CARRIAGE MOVING THE FILTER ASSEMBLY
BACKWARDS APPROXIMATELY 1/8" AS THE
BREWER COMES TO REST.

FIGURE 3.6
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BREW CARRIAGE AND CABLE ADJUSTMENT

The horizontal movement of the carriage is caused by the
springs in the base assembly. The action of the springs is
controlled by the brew carriage cable assembly. The cable
is wrapped on a spool and wound and unwound to move
the carriage in synchronization with the other movements
of the brewer. The cabie spool is controiled by a gear
segment driven by the rear cam of the main cam shaft
assembly. The shape of the cam determines when the
cable is wound and unwound.

When the cylinder is pressing down on the brew chamber,
the cable should be slack. Just as the clear brew cylinder
begins to raise, the cable tightens to prevent the carriage
from jumping forward as the cylinder clears the alignment
shoulder of the brew carriage. As soon as the cylinder is
high enough to clear the carriage, the cable is unwound and
the carriage moves forward to dump the spent grounds.
After the spent grounds are dumped, the cable again winds
on the outer spool and pulls the carriage to the stopping
position.

The cable is attached to the outer section of the spool with
a cotter pin. The inner portion of the spool is connected to
a shaft and a small gear. The gear is rotated by a pivoting
segment gear driven by a cam follower riding on the edge
of the rear cam of the main shaft assembly. The inner and
outer sections of the cable spool have matching teeth
which provide a positive mesh, but allow for adjustment.
When the two parts are assembied, they are secured by a
screw and washer which prevent them from being
disengaged.

ADJUSTMENT OF THE BREW CABLE

Operate the brewer through a complete cycle and observe
that:

A. The alignment shoulder of the carriage is slightly
behind the rear vertical edge of the brew cylinder just
as the cylinder starts down.

B.  The cable goes slightly slack just before the cylinder
contacts the surface of the brew chamber gasket.

C. After brewing, the carriage moves forward slowly
and evenly all the way to the cump position.

If all three of these conditions are not met, then a cable
adjustment should be made using the following procedure:

1. Swing the coffee hopper out to allow clear access to
the brewer. Depress the right rear switch on the top
of the brewer and allow the brewer to cycle to the
brew position. Turn off power.

2. Remove the two outside screws holding the top
brewer mounting bracket to the water tank. Loosen
the remaining mounting screws in the keyhole slots
in the top and bottom mounting brackets.

3. Locate the wiring harness for the brewer and release
the harness from the cable clamp on the rear wall of
the cabinet so that the brewer harness is hanging
free.
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5.

Lift the brewer to clear the keyholes and turn the
brewer clockwise and hang the right rear corner of
the top brewer mounting bracket on the bracket on
the right side wall near the lock bracket.

FIGURE 3.7
Mark the inner and outer section of the cable spool
with a pencil line across both pieces to provide a
reference mark.

B Wil
FIGURE 3.8






10.

Restore power and cycle the brewer to the dumping
position and turn off the power.

If the carriage was not correctly behind the cylinder
and is being forced back out of the way or the
cylinder is resting on top of the alignment shoulder of
the brew carriage (see FIGURE 3.9) and causing the
brew water to leak from between the cylinder and
the brew chamber, then an adjustment of only one or
two teeth to shorten the cable is needed - go to step
12. If the original adjustment has been lost, then a
‘scratch” adjustment will have to be made - continue
to 'step 8.

FIGURE 3.9

Confirm that the cam follower is in the deepest valley
of the rear cam (See Figure 3.11} by cycling the
brewer to this position. This position of the cam and
follower guarantees that the brewer is in the dump
position. :

Feed the cable down between the white roller and
the support bracket and towards the front of the
brewer. Slip the cable into the slot on the rear of the
carriage.

Wind the cable clockwise on the outer spool until the
carriage is pulled back from the inner face of the base
assembly (See Figure 3.10) 1/8 to 3/16 inch.

1/8 - 3/16
SPACE

FIGURE 3.10
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11.

12.

13.

14.

15.

FIGURE 3.11

While holding the follower in the valiey of the cam,
(see FIGURE 3.11) install the outer section of the
cable spool over the inner section. Release the '
follower and spool and check that the ciearance set
above is maintained. If so, make a new reference
mark across the spool and remove the outer section
of the spool and rotate it counter-clockwise one tooth
- proceed to Step 13.

Carefully pull the outer section of the cable spool off
and rotate it one tooth clockwise to tighten the cable
and replace the outer spool.

Restore power and cycle the brewer again, watching
for the three conditions listed at the start of this
procedure.

If the carriage is still not being drawn back far
enough during the cycle, repeat Step 12.

After ensuring that the cable is adjusted correctly,
replace the screw and washer that secure the two
halves of the cable spool and cycle the brewer to the
brewing position and turn off the power. Lift the
brewer and turn brewer counter clockwise to its
original position and replace the screws removed in
Step 3 above and tighten the keyhole screws.
Restore power and test vend.






WATER SYSTEM

The water system is a gravity system (thus requiring no
pumps or compressors) with an open air break at the tank
inlet required by most local codes. The temperature control
will maintain the water temperature near the boiling point.
Coffee extraction requires hot water as ciose to boiling as
possible. The thermostatic control system has been time
proven as a very dependable, yet simple control method.

WATER INTAKE SYSTEM

There are two possible configurations in the intake system.
The standard method is a straight tube with a shut-off
value between the inlet fitting and the water inlet valve.
The optional (and recommended) method provides for a
water filter to be installed as a part of the original
equipment. The filter housing includes the shut-off vaive.
To turn off the water at the filter, rotate the black handle
counter clockwise.

The coils of the water inlet valve are activated by the float
switch on the tank lid. This single top switch controls the
intake of water into the water tank. This valve also
functions as a safety overflow valve. If the safety overflow
(bucket float) switch in the waste or used grounds bucket
is open, the valve will not allow water into the water tank.

THE WATER TANK

The water tank for loose ground and the freeze-dried
models use the same principles of operation, the only
difference being the number and position of the outiets for
valves or manifolds. The water tank is constructed of
stainless steel and holds approximately four gallons of
water.

Both tanks have a removabile lid that is sealed at the top of
the tank with a gasket. Each tank has one 1500 Watt
heater mounted through a hole in the tank lid, controlied by
a thermostat mounted on the tank lid. The thermostatic
control system consist of a thermodisc located on the lid of
the tank that senses the temperature of the water via a
copper sensor that extends down inside the tank. The
thermodisc for the LG water tank is rated at 195°F, while
the thermodisc for the FD modeil is rated at 180°F.

WATER DELIVERY SYSTEM

A maximum of four electrically energized valves with an
easily serviceable diaphragm comprise the water delivery
system. The number, positioh and function of the valves
change dependent upon the configuration of the machine.
They are: the Coffee Brew Water Valve, the Chocolate
Water Valve, the FD Coffee/Decaf/Tea Water Valve, the
Fresh Brew Tea Water Valve, and the Soup/SGC Water
Valve. Each of these valves will release water into its
particular segment of the commodity mixing channels,
depending on the beverage seliected. The arrangement of
the valves are dependent upon the model and the
configuration of the machine. The standard position of
valves in an LG model are a three valve manifold mounted
on the left side of the heater tank and a brewed coffee
valve located behind the brewer on the front face of the
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tank. The standard position of the valves in an FD model
has a three valve manifold mounted on the left side of the
heater tank.

COMMODITY e ATER
VALVES
OUTLET >

FLOAT &
h 4~ SWITCH ASM.

BREWER VALVE
OUTLET

e
OVERFLOW FITTING hﬁ)

FRESH BREW WATER TANK
FIGURE 3.12

OVERFLOW

FITTING HEATER

FLOAT &
4~ SWITCH ASM,

COMMODITY
VALVES
OUTLET

FREEZE DRIED WATER TANK
FIGURE 3.13






THE COFFEE BREW WATER VALVE

This valve is mounted on the face of the water tank directly
behind the brewer. The brew water valve is controlled by
the right front switch on the brewer and the duration of
channel 1. See Figure 1.1.

TEA,SOUP,FRESH BREW TEA AND CHOCOLATE VALVES

These valves are mounted into a manifold on the left side
of the water tank. Separate valves are essential because
each beverage may require a different amount of water to
brew the beverage properly, and each beverage is made
and released from the machine through its own channels to
avoid taste contamination. Each valve is controlled by at
least one separate time channel on the logic board. Each of
these valves is connected to the commodity rack by a
flexible silicone hose.

RINSE HOSE

A convenience feature is the rinse hose. This is provided
for maintaining proper machine sanitation. Itis long enough
to reach each part of the machine which will normally
require cleaning. To avoid any possibility of this hose
leaking, a storage bracket has been provided, which holds
the outlet of the hose above the normal water level in the
tank. This hose also provides a means of partially draining
the tank to allow for the removal of a valve for
maintenance.

& & CAUTION - ADDITIONAL WATER MUST BEF REMOVED
FROM THE WATER TANK VIA THE DRAIN VALVE
LOCATED ON THE BOTTOM OF THE TANK BEFORE
REMOVING THE BREWER VALVE FOR SERVICE!

OVERFLOW HOSE

Mounted on the upper left rear side of the water tank is the
overflow fitting. Should the water level in the tank rise too
high, regardless of the reason, the excess will run out of
the fitting, through the overflow tubing and directly to the
liquid waste bucket. There should be no kinks or low spots
in this hose. In the LG model tank, the overflow function is
a standpipe located in the inside of the tank. Water rising
above the preset level will overflow down through the
standpipe and into the waste bucket.

OVERFLOW SAFETY

If an overflow condition continues, the level in the waste
bucket will rise and eventually raise the float of the safety
overflow switch and disable the Vend Enable Relay (VER),
placing the machine on a "OUT OF ORDER" status. When
"OUT OF ORDER", any coins inserted will be returned. All
110 volt functions from the motor control board will be
disabled including the water inlet valves.
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REMOVAL OF HEATER ELEMENT

In the event a heater element fails, and must be replaced,
removal of the heater element is made less complicated by
the addition of an access cover on the roof of the cabinet.
This access cover is located in the right rear corner of the
cabinet top, and is secured in place by a wingnut. Once the
wingnut is loosened, the panel is pivoted clear of the
opening in the top of the machine. The positioning of the
opening allows the element to be removed from either a
fresh brew tank or a freeze dried tank with a minimum of
difficulty.






THE CANISTER RACK

The canister rack provides support for the entire dry
product commodity system and is of open construction
design, with a minimum of horizontal surfaces to catch
dust and spillage. The motors which drive the canister
augers are all located behind and under the steel cover.
Each motor may be removed, if necessary, by
disconnecting the wires, loosening four screws and lifting
it out. Water tubes, to direct the water to the mixing
channel and whipper, are stainless steel and permanently
attached to ensure proper alignment.

COMMODITY SYSTEM

Containers for the dry product which the hot beverage
machine dispenses are made of rugged translucent piastic.
They are designed to dispense products on a first in-first
out basis in order to insure fresh product at ali times.

The augering system used to dispense the products runs in
reinforced nylon bearings to ensure a long trouble-free life.
The dispensing end of the canister have different spouts,
some of which have louvers. These louvers control the
accuracy of discharge so that proper mixing is assured for
each drink. The translucent materials permit the service
person to estimate the contents of the canister without
having to open the canister. Commodity levels may be
marked on the outside of the canister so that the service
person can easily refill them to a pre-determined level. This
type of control will reduce product waste and assure
commodity freshness by the elimination of overfilling.

THE HUMIDITY BAR

The humidity bar is a vital part of the commodity system.
It is electrically heated and by providing a slightly higher
temperature at the canister spouts, will prevent moisture
from being absorbed by the dry products in areas where
high humidity is present. If the machine is operated in a
humid atmosphere without the humidity bar in operation, it
is likely that the dry products will cake and not dispense
properly. The tabs on the humidity bar fit into their
respective slots in the commodity rack between the
canisters. The humidity bar plugs into a harness on the left
side of the cabinet.

THE STEAM EXHAUST CONTROL SYSTEM

Steam from the hot water needed to make the beverages
is controlled by this system. Uncontrolled steam in a
vending machine will create severe problems through
caking and hardening of the dry products. Such a condition
will prevent proper dispensing. By moving low velocity air,
in high volume through the areas where steam is
generated, the steamis removed before it can reach the dry
product dispensers. The steam laden air is moved by a
squirrel cage blower, and discharges outside the machine
cabinet. The steam is generated whenever the machine is
activated to dispense a beverage. The hot water used to
make coffee, tea or soup, passes through the main mixing
channel as the dry products are dropped. Immediately
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behind the mixing channel is a vacuum duct which is
connected to the biower by a round plastic hose. Directly
over the mixing channel is the steam deflector and
commodity chute. Lightener, sugar, tea and soup products
are dropped into the moving liquid in the mixing channel
directly from their respective canisters. The design of this
deflector is such that a constant stream of dry air is pulled
down through the commodity chutes of the deflector and
actually helps delivery of the product to the mixing channel.
At the same time this deflector effectively prevents the
steam vapor from rising in the area of the commodity
canister outlets.

|

STEAM EXHAUST FLOWW °

FIGURE 3.14

The components of the steam exhaust system: the mixing
channel, the steam deflector, the steam duct, the hose to
the blower, and the metal screen behind the exhaust fan
assembly are all easily removed for cleaning. Cleaning is
easily accomplished by rinsing in hot water. The mixing
channel itself, which carries the beverage, should be
sanitized according to the current industry practices.

REMOVAL OF STEAM EXHAUST DUCT

1. To remove the steam exhaust duct, pull the top down
away from the front plate of the canister rack and lift
from the bottom flange.

2. To install the steam exhaust duct, place the bottom
lip of the duct on the bottom flange of the canister
rack, behind the front plate.

3. Rotate the top of the exhaust duct towards the back
of the front plate of the rack until it snaps securely in
place.

4.  Looking at the front of the rack, slide the duct left or
right until the slots in the front plate properly line up
with the ends of the exhaust duct.

See Figure 3.15






REMOVAL OF STEAM EXHAUST DUCT

FIGURE 3.15

CHOCOLATE WHIPPER

The chocolate beverage is thoroughly mixed and made
more attractive to the user by whipping it as it is delivered.
There is a separate mixing system for chocolate. It does
not pass through the same mixing system as coffee or
other beverages. As soon as the water for chocolate is
released the whipper motor, which runs at high speed,
starts. The chocolate powder is dropped from its canister
directly into the water in the mixing bow! and flows into
the whipper chamber and then to the cup. The whipper
parts are all of a food service approved plastic material,
highly resistant to mechanical damage. They are easily
removed, without tools, for sanitization. The assembly is
held together by spring clips.

MIXING CHANNEL AND ACCESSORIES

The use of specialty products may require the use of higher
speed motors and/or additional whippers. Kits exist for the
installation of additional whippers under the outlet of the
soup mixing bowl and the channel mixing bowl. The
harness for connecting the additional whipper for the soup
position is included in the machine harness. Harnesses for
kits that add an additional whipper to the merchandiser are
also available.
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FRESH TEA BREWER

The AP 211 also has the capability to deliver a cup of fresh
brewed tea. The tea brewer assembly consists of three
basic parts: the canister and auger motor assembly, the tea
brewer and the spent tea chute and drip tray. The entire
assembly occupies the extreme right position on the
canister rack. The canister and motor assembly are secured
to the top of the rear shelf of the canister rack by one fixed
clamp that allows for easy removal. The brewer and drip
tray snap into the canister rack using the same locating
tabs as a normal canister. The spent tea chute clips into
the front of the brewer and guides the spent leaves to the
grounds bucket for disposal. All wiring for the tea brewer
is already included in the merchandiser. It consists of a 6
pin plug which is inserted in a square hole in the rear face
of the canister rack, and two wires for the canister motor,
which are fed up through a hole in the top shelf of the
canister rack.

The tea brewer has a gravity fed, open brew chamber,
similar in Operation to the coffee brewer, except that no
pistonis used. A fresh brewed tea selection, once selected,
begins with the canister motor augering a small quantity of
leaf tea (approximately 2.5 grams for an 8 1/4 oz. drink)
into the open brew chamber. The separate brewed tea
water valve then opens and delivers the water to the brew
chamber via a tube mounted on the side of the canister
motor mounting bracket. Best results are achieved by
reducing the flow of the water by adjusting the metering
screw on the valve to stretch the water flow out over the
longest time possible. This allows the water and tea to
steep for as long as possible before the brewed tea liquid
flows out the delivery spout and into the mixing channel
where lightener and sugar can be added. The lightener and
sugar are controlled by channels separate from the coffee
lightener and sugar. The tea leaves are prevented from
following the liquid by a fine mesh filter that also acts as
the bottom of the brew chamber. After the liquid has
seeped through the tea, the brewer cycle switch receives
a start pulse from the solid state relay located in the master
module. This starts the brewer motor and its crank arminto
the dump cycle. The crank arm moves the brew chamber
and carriage forward as two ears on the side of the brew
chamber contact two pawls that force the brew chamber
up. As the ears of the brew chamber clear the support of
the pawls, the four brew chamber springs snap the brew
chamber down, ejecting the spent tea into the chute which
guides it to the waste bucket. The brewer then cycles
home to await the next vend.






CUP DELIVERY SYSTEM The cup spirals will turn simultaneously to advance the

remaining stacks of cups on the base plate toward the cup

Every beverage sold through the AP 211 hot beverage drop opening.

merchandiser requires a clean disposable cup. Mounted on
the inside of the door is the cup cabinet which is a storage
area for a large number of cups and a device to separate
and dispense a single cup for each cycle of the machine.
Included in the throat of the cup delivery area are two
switches which control the function of the cup cabinet and
the machine. The switch mounted at the rear of the throat
of the cup drop controls the function of the spirals in the
cabinet. When this switch is clear of the top of the last 7-8
cups remaining in the cup drop ring, it will supply power to
the spiral advance motor, which moves a stack of cups to
refill the cup delivery position. The spiral advance motor
will run only for the duration of the cup drop start pulse.
The length of the cup drop start pulse is factory seta 1.8
seconds and a column of cups will require two vends to
advance to the delivery position. This new stack of cups
will depress the spiral advance switch and remove power
from the spiral motor. The second switch, mounted so that
it will activate when 3-4 cups remain in the cup drop
throat, is the sold out or out of service switch and will
disable the vend enable relay and light the "OUT OF
ORDER" LED on the control panel.

When the stack of cups nearest the cup drop opening is
advanced, it will drop into the remaining cups. The new
cups will depress the spiral advance switch which removes
power from the cup spiral motor. The cup spirals are
designed so that a stack of standard vending cup will
nestle between the turns. It is important that the spirals are
properly oriented to each other so the stacks of cups will
advance in a vertical position.

Figure 3.16 illustrates the relationship between the three
spirals. When the spirals are correctly adjusted, the return
wire at the end of the spirals will point as shown. When
the upper two spirals {(which should be identical) point to 6
o’clock, the bottom spiral should point to 8 o’clock. This is
done because the bottom part of a cup is smaller in
diameter than the top rim.

The spirais are properly set before the machine leaves the
factory and should not require adjustment before being put
in service. The synchronized movement of the three spirals
is maintained by the toothed drive belts which connect the
toothed. gear on the end of each spiral rod and the cup
spiral motor.

CUP CABINET
CUP DROP MECHANISM

Cups are stored in an inline flat magazine mounted on the
inside of the vendor door. This magazine is completely
covered to protect the cups from accidental contamination.
The entire cup cabinet may be swung out for easy access
to the control board, service switches and selection labels.
The base of the cup cabinet holds the cup dispenser.

The cup separator used in the AP 211 hot drink
merchandiser is a Lisern separator. The rotary motion of the
cup drop motor is converted to a push-pull motion by a
crank arm which drives the lever of the cup drop ring. The
cup to be dropped is separated from the rest of the cupsin
the stack by the cams of the cup ring. The cup is then
guided to the cupwell by a delivery chute. As the cams
return to the starting position the next cup in the stack is
prepared to be dropped for the next cycle. When the cup
mechanism is in a standby position the lever of the cup ring
is pulled back against the arm of the cup motor cycle
switch.

Cups are moved from the storage position to the dispensing
mechanism (referred to as the "cup drop”) as needed.
When the stack of cups in the cup drop has been reduced
to seven or eight cups the spiral advance switch is
released which applies power to energize the cup spiral
motor.

The correct stopping position of the cup drop ring is shown
in Figure 3.17.

CUP_DROP
-~ \ROIATIO_N,>/€

s

E SEPARATOR CAM

CORNERS
-OF NOTCHES

EDGE OF CUPRING
TOP VIEW

FIGURE 3.17

FIGURE 3.16
Automatic Products 211 V2.0 1293 3.11






WHERE CUP SEPARATOR
LEVER CONTACTS SWITCH ARM

The ieading and trailing edges of the cams should be hidden
under the gray ring of the cup ring assembly. If an
adjustment of the switch is necessary, slightly loosen the
two mounting screws and reposition the switch until the
correct stop position is achieved and then retighten the
screws. However, the arm of the switch should not be
bottomed against the body of the switch nor against the

body of the cup ring. SPIRAL MOTOR
STOPPING POINT SWITCH

NORMALLY CLOSED
TERMINAL

NORMALLY OPEN
TERMINAL

COMMON SEPARATOR

TERMINAL  SWITCH

FIGURE 3.18

Starting voltage for the cup drop motor goes to the
normally open {NO) contact of the cycle switch which is
being held closed by the lever of the cup drop ring. This

starting voltage is controlled by channel 17, button 6. The
running voltage for the cup drop motor is connected to the
normally closed (NC) contact of the switch. The common
of the switch is connected to the cup drop motor.

The running voltage remains on the NC contact of the
switch for the duration of the vend. If the cup drop lever
fails to interrupt the voltage due to incorrect switch
adjustment or a faulty switch, the cup drop motor will run
for the entire vend cycle.

If the start voltage remains on the NO contact of the
switch longer than one complete revolution of the crank
arm, the motor will run a second time. The length of the
start voltage is controlled by the setting of channel 17,
button @ and is factory set to 1.8 seconds. This voltage
also will energize the cup spiral motor.if the spiral advance
switch detects a low quantity of cups remaining in the
throat of the cup drop. Because of the short duration of
this pulse, it will typically take two vends to advance the
next column of cups to the vend position.

"USE YOUR OWN CUP OPTION"

A option available in the AP 211 detects the presence of a
cup or mug in the cupwell and can disable the vend if a cup
is not present. If the cup sensor configuration (channel 17,
button ©) is set to 0.00 then the cup delivery circuit will
deliver a cup for every vend. If the cup sensor configuration
(channel 17, button ©) is set to 0.1, then the vend will not
commence until a cup is present in the cupwell. This cup
can be placed in the cupwell by the customer or delivered
by the machine.

Automatic Products 211 V2.0 793

3.12

CHANGING TO A 9 OZ CUP

If it becomes necessary to change to a 9 oz. cup the
following procedure should be followed:

1. Remove the cover of the cup dispenser by lifting the
cover up so the hinge pins are free of their sockets.
2. Remove all cups.

3. Remove the nuts from the right and left end of the
upper support, and remove the upper support.

4. Loosen the two nuts securing the belt guard to the
right side of the cup cabinet and remove the belt
guard.

5. Remove the screws from the bearing plates on the
top and middle spiral. Remove the drive belts
between the spirals.

6. Remove the toothed gear from the right end of the
center spiral shaft. Remove the right end of the
middle shaft from the nyliner bearing and move the
nyliner to the outer hole nearest the front of the cup
cabinet. Place the spiral shaft end back into the
nyliner. Repiace the toothed gear on the center shaft.

FIGURE 3.19

7. Remove the left end of the top shaft from the nyliner
bearing and move the nyliner to the outer hole
nearest the front of the cup cabinet. Place the spiral
shaft end back into the nyliner.

8. Turn the two bearing plates 180 degrees so the
spirals are in front of the screw holes in the bearing
plates. It may be necessary to gently spread the top
of the cup cabinet to gain clearance to rotate the
bearing plates for the spirals. Reinstall the mounting
screws in the bearing plate, leaving the plates loose
enough to be adjusted.






10.
11.
12.
13.

14.

15.

Place the cup to be used in the bottom spiral and
against the cup guide on the back of the cup cabinet.
Check for 1/4 inch clearance between the cup and
the center shaft of the bottom spiral. if clearance is
correct, then proceed to the next step. If clearance is
not correct then remove the two nuts on the motor
end of the bottom spiral plate and the two screws on
the opposite end. Gently spread the sides of the cup
cabinet to gain clearance to remove the right end of
the bottom shaft from the nyliner bearing and move
the nyliner to the outer hole nearest the front of the
cup cabinet. Place the spiral shaft end back into the
nyliner. Replace and tighten the nuts and screws and
adjust the position of the motor to tighten the small
belt.

Replace and tighten the upper support.

Replace the drive belts. Do not tighten!

Turn the bottom spiral until the right hand end points
to 8 o’clock as previously described.

Position the center spiral so the right hand end points
to 6 o’clock.

Tighten the belt between the bottom and center
spiral by lifting up on the center spiral shaft and
tightening the mounting screws. Be sure the teeth of
the belt and the drive gear are meshed correctly.
Maintain the 6 and 8 o’clock relationship between the
two spirals while tightening the mounting screws.
Position the top spiral so the right hand end points to
6 o’clock. Repeat the belt tightening procedure
following the same precautions as above. Replace
and secure the belt guard.

When changing from a 7 or 8 1/4 oz. cup to a 9 oz. cup
either the cup separator itself or the worm gears inside the
cup separator must be changed. Both the cup separator
and the worm gears (cams) are available from the RMi
Spare Parts Dept.

1.

Note the position of the spiral advance and sold out
switch so they can be restored to the correct
position. Loosen the three large slotted screws that
secure the grey cup ring to the base of the cup
cabinet. As the screws are loosened the nuts holding
the cup ring in place, the nuts will fall out of the hex
shaped recesses inside the cup ring.

Carefully disengage the lever of the cup drop ring
from the crank arm of the cup drop motor and
remove the grey ring.

Replace the cup ring or the internal cams of the cup
ring and install the three kep nuts into the hex
recesses in the cup ring with the star washer down.
Tighten the screws. Make sure that:

a) the sold out and spiral advance switches are
correctly positioned.

b) the white lever of the cup ring has the pin of the
cup motor crank arm inserted in the hole of the
lever.

c) the arm of the cup motor cycle switch is behind
the white lever of the cup ring.

d) the stopping position of the cup ring is adjusted
correctly - see Figure 3.17
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211 TROUBLESHOOTING CHART

PROBLEM

No power-compiete machine
including fluorescent light and
service outlet

POSSIBLE CAUSE

Power cord unplugged

REMEDY

Plug in power cord

Loose or broken wire in power cord

Repair or replace

Bad connections in power cord to
EMI filter and switch panel

Check all terminals

No voltage from wall outlet

Check outlet and supply circuit breaker

Onfoff switch or wiring defective
or open

Repair or replace

Machine will not vend or accept money

Circuit breaker(s) tripped

Reset or replace

Power transformer disconnected
or defective

Repair or replace
Check logic board L1-1&2,L1-3&5

Incorrect coin mechanism instalied

Check page 2.02 for list of correct coin
mechanisms

Defective coin mechanism

Replace or disconnect and
test machine button @

Check cup sensor operation

Set channel 17, button © to 0.0 and
test again

Excessive amount of liquid
in overflow bucket

Water present (float) switch defective
or out of adjustment

Adjust or replace switch

Fioat waterlogged

Replace fioat

Commodity water valve leaking

Repair or replace

Water inlet valve leaking

Repair or replace-check supply line for
high pressure. Install pressure regulator
to correct.

Lightener andfor silgar not selected but appearing
in drink

Clogged exhaust system

Check steam exhaust {(duct,hose,fan and
humidity bar)-clean as needed

Exhaust motor not running

Service or replace

Scratched or defective trough
causing poor wash

Replace

Mixed products in canisters

Dump products and replace

Wet grounds dispensed from brewer

Clogged brew filter

Replace

Clogged filter support screen

Clean or replace

Scored or cracked brew cylinder

Replace

Worn or defective piston or seal

Replace

Check gram throw

Using gram scale, adjust correct
channels

Soft water or coffee gases causing excessive pressure in
brewer

Reduce brew water and install add water
kit to reduce excessive pressure
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211 TROUBLESHOOTING CHART

PROBLEM

Weak and/or cold coffee

POSSIBLE CAUSE

Check gram throws

REMEDY

Using gram scale, adjust correct channels

Brew water valve leaking

Repair or replace valve

Defective thermestat

Replace

Defective heater

Replace

Incorrect alignment of brew chamber and filter

Adjust stop position of brewer-check
brewer motor brake arm for coasting

Cup occasionally not full
{Short cup)

Excessive coffee in brew chamber

Using gram scale, adjust correct channels

Float rod sticking or bent

Straighten or replace

Water inlet switch sticking or defective

Replace

Float rod access cover loose

Secure in proper position

Water valves opening late due to mechanical defect or
low voltage

Repair or replace valve
Correct low voltage problem

Brewer cable not adjusted properly causing brewer leak

Adjust cable

Brewer stop position incorrect trapping grounds on seal
or between chamber and filter

Adjust rear brewer cam or switch for
correct stop position

Check brew chamber seal for excessive grounds

Check for proper afignment of coffee
delivery chute

Clogged water fitter

Replace

Low water supply or damaged supply line

Change water supply or replace
water supply line

Incorrect cylinder and carriage alignment

Check brewer cable adjustment

Grounds in cup

Brewer dumping wet grounds

See wet grounds section

Torn or ripped brew filter

Replace

Missing funnel cover

Replace

Water only-No coffee

Carriage wiper binding on filter

Confirm that brew filter is seated
correctly
Clean brew base assembly

Warped brew filter

Replace

Bent filter support screen

Replace

LG canister tunneling

Agitator defective or jammed
Auger inoperative

Faulty interlock switch or assembly

Adjust or replace

No coffee in canister

Service

Check channels in set up mode for
correct times

See timing chart
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211 TROUBLESHOOTING CHART

PROBLEM

Water in grounds bucket

POSSIBLE CAUSE

Brew water valve leaking

REMEDY

Repair or replace valve

Defective piston seal (wet grounds)

Replace

Incorrect cylinder and carriage alignment

Check brewer cable adjustment

Brewer leaking

Refer to brewer section in service manual

Soft water or coffee gases causing
stalling or excessive pressure

Excessive amount of coffee grounds
on brew base assembly

Clean or service

Cracked or damaged brew cylinder Replace
Special washers missing from between brew cylinder and Replace
cylinder rods

Worn or damaged brew chamber seal Replace
Cracked or damaged brew chamber Replace
Worn filter or seal Repiace
Cracked or damaged brew carriage Replace
Brew filter support bracket broken Replace
Improper brew cable adjustment Adjust

Funnel support brace bowed

Replace brew base frame

Worn or braken delivery funnel

Hepiace

Brew base assembly - parts worn or broken {springs,
pawlis.etc)

Replace parts

Bent camiage or filter rods

Replace or straighten

No cups

Cups jammed together in cup cabinet

Adjust or replace spiral advance switch

Wrong type cups or cup ring

Replace cups or cup ring

Defective cup drop motor

Replace

USE YOUR OWN CUP option
not working

Cupwell not aligned correctly

Sensors blocked or dirty

Sensors or board malfunctioning

Cup sensor configuration set wrong set
channel 17 button © to 0.0 to disable
cup sensor

See Cup Problem Flowchart, page 3.1 7

See Service Section, page 3.12

Multiple or intermittent cups

Cup motor cycle switch out of adjustment, broken or
defective

Adjust or replace '

Cup motor brake arm sticking on causing moter to coast

Check for rubber tip on brake arm-repair
or replace

Cup drop motor start puise too long

Check channel 17 button @ for correct
duration = 1.8 seconds

Cup motor cycle switch wiring reversed

Correct wiring
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‘ START )

CUP CABINET
IS FULL
BUT NO CuP

IS
DELIVERED

NO

CUP PROBLEM FLOWCHART

CHECK THAT
LATCHES ON

BOTH SIDES OF
CUPWELL ARE
ENGAGED

j &3
SENSOR
HARNESS
INSTALLED
oK?

CHECK THAT

LENSES ARE

SNAPPED TO
SENSORS

YES

TAKE ALL BUT
4 CUPS OUT OF
VEND COLUMN

!

MAKE A VEND

CHECK HARNESS
TO JUNCTION
BOX - 9 PIN

CONNECTOR IS

TO CUP DISP.

CORRECT ANY
PROBLEM FOUND
WITH Cup
MOTOR OR
SWITCHES

O

PROBLEM IS IN
CUP DROP
MOTOR OR
SWITCH OR

HARNESS

CUP DROP MOTOR AND

SPIRAL MOTOR SHARE

SAME START PULSE -

SPIRAL MOTOR SHOULD
ROTATE 1/2 TURN
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DISABLE CuP
SENSOR
SET CH #17
BUTTON 3=0.0

i

MAKE A VEND

CHECK 6 PIN
HARNESS AT
JUNCTION BOX
DISASSEMBLE
SENSORS
INSPECT FOR
CROSSED
SENSOR
CONNECTIONS

CHECK
INTERCONNECT

HARNESS
WIRE #7,12,13

MAKE A VEND

RESET CuP
SENSOR
CH 7
BUTTON 3=0Q.1
TEST AGAIN

IS A

CHECK
SENSOR HARN.
WIRE ORDER
SHOULD BE
43,44,46,47
POSSIBLE
DEFECTIVE
COMPONENT

1) SENSOR
HARNESS

2) RELAY
BOARD

3) LOGIC
BOARD
REPLACE

COMPONENTS

1 AT A TIME
IN ORDER

SHOWN
THEN GO TO

cup
DEL IVERED







AP 211 PIN OUTS

RELAY BOARD PIN CONNECTIONS
L3 MAIN CONTROLLER INTERFACE

R1 MAIN CONTROLLER INTERFAC L3-1 Data

R1-1 Data . L3-2 Clock

R1-2 Clock L3-3 Latch

R1-3 Latch L3-4 Output enable

R1-4 Output enable L3-5 Diagnostic out of service

L3-6 Free vend output
L3-7 Cup sense

L3-8 Key - no connection
L3-9 dc Common

L3-10 +12Vdc

R1-6  Diagnostic out of service
R1-6 Free vend output

R1-7 Cup sense

R1-8 Key - no connection
R1-9 dc Common

R1-10 +12Vdc L3-11 +5Vdc
R1-11 +5Vdc L3-12 2Khz cup sense
R1-12 2Khz cup sense L3-13 Cup present indicator

R1-13 Cup present indicator
L4 - COIN MECHANISM

R2 CUP SENSE AND EXECUTIVE KEY L4-1  To coin mech socket pin 3 Send line

R2-1 L4-2 To coin mech socket pin 6 Accept enable

R2-2 Cup sensor led + L4-3 To coin mech socket pin 7 .05 dispense line

R2-3 Cup sensor led - L4-4 To coin mech socket pin 8 .10 dispense line
L4-5 To coin mech socket pin 9 .25 dispense line

R2-4 .
R2-56 Cup sensor detector L4-6 To coin mech socket pin 11 Reset

R2-6 Cup sensor detector L4-7 To coin mech socket pin 1 5Vdc hot
R2-7 L4-8 To coin mech socket pin 4 Interrupt line
R2-8 Vend enable + L4-9 To coin mech socket pin 5 Data line
R2-9 Free vend (executive key) + L4-10 To coin mech socket pin 2&13 dc ground

R2-10 Vend enable and free vend return L4-11 Key - no connection
L4-12 To coin mech socket pin 15 24Vdc hot

R3 VEND OUTPUTS CONTROLLED
BY CHANNEL # L5 $ VALIDATOR
R3-1 110Vac to brewer 1 L5-1  Credit input
R3-2 110Vac to coffee auger 2 L5-2  Enable
R3-3 110Vac to lightener motor 3,13 L5-3 Key
R3-4 110Vac to sugar motor 4,15 L5-4  Escrow
R3-5 Key - no connection L5-5  Credit neutral
R3-6 110Vac to soup water & whipper 8 L5-6 Ground
R3-7 110Vac to soup auger 7
R3-8 110Vac to tea water 6 L7 KEYPAD SELECTION PANEL
R3-9 110Vac to tea auger 5 Pin 8 is common for all combinations-each selection is a
R3-10 110Vac constant in combination of pin 8 plus two other pins
(After bucket switches) A 8+5+7

R3-11 110Vac to chocolate auger 9 B 8+4+7
R3-12 110Vac to choc water and whipper 10 C 8+3+7
R3-13 110Vac to cup drop motor start 17 D 8+1+7

1 84+4+5
LOGIC BOARD PIN CONNECTIONS 2 8+1+2

3 8+3+4

4 8+2+4
L1-POWER SUPPLY 5 84243
L1-1  12Vac hot 6 g:}:g
L1-2 12Vac neutral # 84145
L1-3  24Vac hot
H:g g:(,;c"‘:,e°u"t?;°°t'°" POWER BOARD CONNECTIONS
L2 - DC OUTPUTS - ALL 24Vdc USED ONLY WITH 110V COIN MECH AND/OR VALIDATOR

. P1-1 110V ac neutral in

L2-1-3 No connection .
L2-4 24Vdc to solid state relay - FB tea g::g 'f%v ne ;‘;’t"i‘:“m"
L2-5 Free vend cash meter +dc
tg-s Xen: col:nte:—;-dc P2-1 110V dc ground to coin mech socket pin 10
L2-8 sznmrz‘:\ i;c ¢ P2-2 110V dc hot to coin mech socket pin 12
L2-9 Key - no connection P2-3  Key - no connection
L2-10 24Vdc to solid state relay - FB tea P2-4  No connection
L2-11 No connection P3-1 110V ac neutral to validator pin 6

P3-2 Key - no connection
P3-3 110V ac hot to validator pin 4
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