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WARNING 

Please read entire manual before attempting any installation or set up of this 
machine. Failure to do so may result in personal injury or machine damage. 

The door interlock switch located inside the control panel does not remove power 
from the entire control panel. This switch only disaoles 1/0 control power, 
therefore use extreme caution when door is open. 

410 SERVO DRIVE RECIPROCATOR 

WARRANTY 

For a period of six (6) months from the date of shipment or prior to the first 
250,000 cycles, RIMROCK Corporation will repmr or replace, at it's option, any 
part of the system that is found to be defective in workmanship or material. 
Determination of our obligation under this warranty will be made by RIMROCK 
after ~xamination of alleged defective materials are returned to us transportation 
prepaid. 

The foregoing warranty is exclusive and in lieu of all other warranties whether 
written, oral, or impliea, including the warranty of merchantability and the warranty 
of fitness for a partrcular purpose. 

Any alteration, modification or repair to any circuit board contained in the system 
will VOID all warranties. All electronic repairs MUST be handled through 
RIMROCK Corporation. 
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1. INTRODUCTION 

1.1 GENERAL EQUIPMENT SAFETY 

The invention of automatic equipment used on 
die casting machines greatly enhanced the 
production and efficiency of making quality 
castings. Like any other machinery, if not used 
safely it can pose a hazard to personnel as well 
as damage to the equipment. 

Safety of operation begins with trammg 
personnel in the safe operation and maintenance 
of this equipment. Operator and maintenance 
people must understand how the equipment 
works in order to operate it safely. The 
owner/end user of this equipment is responsible 
for the training to safely operate and maintain 
this equipment. RIMROCK will provide 
equipment training when requested. 

Machine owners, operators, maintenance and 
service personnel must be aware of the fact that 
every day common safety practices are vital part 
of their job and must be compiled with 
constantly. Use of personnel protective 
equipment and keeping the work area clean and 
free of potential hazards will enhance any safety 
program. In addition, all warning labels, signs 
and guards must always be replaced if they are 
removed for any reason. Safety violations 
should always be reported to the proper 
personnel. 

Always remember automatic equipment starts by 
a signal and gives you no warning. Always be 
aware of this and make sure the equipment is 
shut off and all power sources locked out before 
you work on or around the equipment. 

In addition to the safety precautions in the 
manual, all the latest OSHA Instructions, Local, 
Federal and National Safety Codes and Safety 
Rules must be understood and followed to 
operate equipment safely. For additions safety 
information on die casting, refer to NADCA's 
Die Casting Safety Manual E-908. 

1.2 INSTALLATION SAFETY 

Study the equipment's manual before attempting 
to install this machine. The installation must be 

made with only qualified personnel capable of 
pos1t10ning, anchoring, making power 
connections and interlocking this equipment with 
other equipment. Failure to use qualified 
personnel could result in personnel injury as well 
as damage to your equipment. The electrical 
connections must be made by a qualified 
electrician who must be able to read and 
understand electrical schematics in order to 
assure a safe hook-up. Correct grounding of 
interlock connections are explained and 
illustrated in your manual. In addition, a safety 
barrier must be installed to prevent personnel 
from entering the path of moving equipment 
while it is operating. It should also be noted that 
proper clearance must be allowed for all 
movements of your equipment. By following 
these recommended steps your equipment should 
operate safely and correctly. 

1.3 SET-UP AND OPERATION SAFETY 

Operator and maintenance personnel must read 
the equipment manual and be trained in the 
proper operation of this equipment in order to 
set-up ant operate it safely. Always make sure 
all control panel switches are "off' when power 
is first applied. Never make any adjustments to 
the equipment while it is operating. Remember, 
the machine has the ability to strike you, pinch 
or grab loose clothing which may result in injury 
to you. In order to stay out of its path, you must 
always know in which direction the machine is 
going to move next. It should never be 
necessary to make adjustments to this equipment 
with the power "ON". If you find it necessary to 
make an adjustment or for troubleshooting with 
the power "ON", a second qualified person 
should be at the operator panel operating the 
equipment in "MANUAL" mode. The second 
person should always have sight of the person 
working on the equipment. Under NO 
circumstances would any adjustments be made 
while the equipment is moving. Never operate 
the equipment before making sure the area is 
clear and all safety guards and devices are in 
place. Only authorized personnel should 
modify the programming of this equipment and 
it can never be operated without the 
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recommended interlocks. Any unsafe conditions 
of equipment operation should be reported to the 
proper personnel immediately. 

1.4 MAINTENANCE SAFETY 

Do not attempt to perform any maintenance on 
this equipment until you read and understand all 
the safety instructions and all the power sources 
are locked out according to OSHA's Lock Out 
Procedures. Be sure the electrical power in the 
interlock system is "OFF" when the machines 
power is disconnected. these are usually yellow 
wires and can supply power from another source 
when the main disconnect is off. Always tum 
power "OFF" before removing the circuit boards 
to prevent damage to the boards and also 
"Electrical Shock" to yourself. Keeping your 
equipment clean and the area in which it is 
located clean is a vital part of your safety 
program. Developing a set periodic maintenance 
program of your own, plus following 
recommended maintenance in this manual will 
extend your equipment's life and make it safer to 
operate. Do not attempt to alter, bypass or short 
circuit any safety device or systems on this 
equipment. All guards, shields, barriers or 
covers must be put back after any maintenance is 
performed or repairs are completed before the 
equipment is returned to service. The end user 
of this equipment is responsible for the safe 
operation of the equipment and for the safety of 
their plant operations and maintenance 
personnel. 

1.5 MACHINE DESCRIPTION 

The RIMROCK Model 410 Reciprocator is a 
fully programmable die spray system, using one 
motor for the power source. This motor drives a 
face mounted gear reducer that is directly 
coupled to the main drive shaft. The main drive 
shaft is attached to the Multi- Link arm which 
holds the spray manifold. 

The motor is controlled with a newly developed 
computer control system. This computer system 
allows complete control of the reciprocator. 
Each movement of the machine has a wide range 
of programmable positions, dwell times and 
spray functions. All positions are programmed 

from the control panel allowing for easy and fast 
adjustments. 

The control system is mounted in one control 
cabinet. The system consists of: keypad, cards, 
card cage, motor controller, input/output rack, 
power supply, message center and relays. 

THE COMPUTER SYSTEM CONSISTS OF 
THE FOLLOWING: 

Keypad - Mounted on the front of the operators 
panel, it is used to program the system and show 
digital readouts of all programmable functions of 
the unit. It communicates to the CPU card via a 
serial communication network. This allows the 
Keypad to be located away from the main 
control box. 

Video Keypad - As an option this machine is 
available with a Video Touch Screen Operator 
Interface, for use as a Keypad. This Video 
Interface utilizes a Capacitive Touch Screen on 
front of a Color LCD Flat Panel Display. All 
RIMROCK Machines in a cell can be controlled 
by this one interface. All functions are similar to 
utilizing a Standard Keypad. The only 
exceptions are in the teach area, where this 
device makes programming easier. 

Card Cage - Uses a STD bus system for 
communication between the various cards. 

Servo Card - This card reads the output of the 
encoder mounted on the motor, and feeds the 
speed signals to the servo drive. The encoder 
allows constant tracking of the machine's 
movement. 

Central Processing Unit (CPU) - The CPU 
Card is the brain of the entire system. It handles 
all information to and from the other cards. This 
card also contains plug in chips (FLASH 
EPROM), which contains the system software, 
(Software is a computer program that tells the 
system how to work). The software has been 
electronically written into the EPROM. The 
information written to the EPROM is retained 
whether power is applied or not. It does not 
require battery back up to retain it's program. 
The CPU card houses a set of self contained 
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battery backed RAM chips that are the storage 
chips for the operating parameters (the settings 
that the customer programs in for his operation). 
It has serial communications that allow it to 
communicate to the Keypad and the Message 
center. It also has Digital l/0 that connects the 
computer to the l/0 rack. Which sends and 
receives signals from the input/output modules 
mounted on the l/0 rack. 

Input I Output Rack - This card-like rack 
contains modules that connect the computer to 
the outside world. All signals to and from the 
die cast machine and reciprocator are connected 
to plug in modules which interface computer 
signals to the die cast machine and the 
reciprocator. 

Power Supply- The supply is the 5-24-12 VDC 
regulated supply for the computer and for the 
key pad. The 24 volt DC supply feeds the 
reciprocator limit switches and interlock circuits. 

Message Center The 410 features a 
microprocessor based message center that 
communicates with the system CPU via a serial 
link. This message center is designed to make 
the users job easier and faster which increases 
productivity. Diagnostics, cycle and 
programming messages result in decreased set­
up time, faster troubleshooting and even simpler 
programming. In the event of a fault, the fault 
number, as well as, an explanation message is 
displayed by the message center. 

Multiple Lube Option - The 410 Reciprocator 
is available with multiple lube capability. The 
one lube is standard and multiple lubes is a 
customer option. When the system is used with 
multiple LUBES the other lubes are called 
LUBE B, & LUBE C. If the second lube is used, 
the spray program will use LUBE B DWELL­
SET TIME and LUBE B SWEEP-SET TIME for 
it's spray functions. If a third lube is used, the 
spray program will use the auxiliary keys to 
program it's spray functions. The outputs for 
the spray functions are described in the SPRAY 
FUNCTION section of this manual. 

Horizontal Drive - The reciprocator has a 
horizontal drive assembly, either powered or 
manual. This drive will move the reciprocator 

parallel to the center line of the die cast machine. 
The manual unit uses a adapter tool that mounts 
on the horizontal drive screw at the rear of the 
unit. A W' wrench should be used to tum the 
tool which will move the machine. If the 
powered drive (a customer option) is selected, a 
motor that drives the drive screw is mounted on 
the rear of the reciprocator. It is controlled by a 
three position selector switch which is mounted 
in the main control panel. 

1.6 UNPACKING INSTRUCTIONS 

After removing top and sides of shipping crate, 
remove the spray package and control panel. 
Note the interconnecting cable is permanently 
attached to the reciprocator and should not be 
removed. Care must be taken when handling the 
reciprocator and cable assembly. Remove the 
mounting bolts that secure the reciprocator 
during shipping. Remove the covers to expose 
the lifting lugs. Using a crane of the appropriate 
size, the machine weighs approximately 500 
pounds (700 pounds for 80" version), place the 
hook in the lifting lugs on top of the reciprocator 
and lift it out of the crate. 

1.7 MODES OF OPERATION 

There are two modes of operation available on 
the Servo Drive Reciprocator. The Reciprocator 
can only be in one mode of operation at a time. 
These two modes are: 

MANUAL with MANUAL TEACH 

AUTOMATIC with AUTO TEACH 

The mode of operation is selected by pressing 
either MANUAL or AUTO keys located on the 
keypad (SEE KEYPAD DRAWING IN 
SECTION 3). 

MANUAL MODE: 

This mode of operation allows the operator to 
run the Reciprocator in a jog mode to determine 
the correct position settings for AUTO CYCLE 
with the die cast machine. In this mode of 
operation the Die Cast Machine Clear interlock 
must be present to extend the arm forward and 
into the die. Manual teach is also available in 
this mode. 
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After the correct settings are found and input 
from the MANUAL mode, the Reciprocator is 
now ready to operate with the die cast machine 
in full AUTO CYCLE. Auto teach is available 
in this mode. 
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1.8 KEYPAD SECTIONS 

PANEL DISPLAY: 

The graphic display on the KEYPAD shows the 
position and status of the Reciprocator in all 
modes and all settings at all times. This graphic 
display give the operator a convenient means of 
checking the status of the Reciprocator, even if 
the Reciprocator is not currently visible. This 
display contains the following readouts: 

DISPLAY SECTIONS: 

Each section contains a LED numeric display, a 
set key and a LED indicator. Each LED will 
light up when the Reciprocator is in that 
particular function and the LED numeric display 
will show the current setting of that function. 

PLEASE REFER TO SECTION 3 FOR 
PROGRAMMING INSTRUCTIONS 

1.9 SEQUENCE OF OPERATION 

The Reciprocator begins and ends each cycle at 
the REST position. Unless the short cycle option 
is activated the rest position is with the spray 
arm completely retracted. Upon receiving a 
RECIPROCATOR APPROACH signal from the 
Die Cast Machine, the Reciprocator will move to 
the Approach position. It will remain there until 
it receives the RECIPROCATOR START 
interlock form the Die Cast Machine. At this 
time it will cycle through the program steps that 
are programmed into the current memory area. 
Upon completion of the programmed cycle the 
Reciprocator will return to the Rest position and 
give the CYCLE COMPLETE interlock output. 

1.10 MACHINE POSITIONS 

The following positions, shown on the keypad 
Machine Status area, are the positions of the 
Reciprocator. The LED's on this diagram shows 
the current position of the Reciprocator. 

REST: 

This position is the point where the Spray Arm is 
at its fully retracted position. At this point the 
Rest Position Proximity Switch is actuated. This 
point is used as the zero point for the encoder. 
The REST LED will stay on as long as the arm is 

in this position. If Short Cycle is selected the 
Rest Position is still with the arm fully retracted. 

APPROACH POSITION: 

This is a programmable position that the arm 
will move to when the Reciprocator Approach 
interlock is received. It is also the position that 
the Spray Arm will stop at in cycle when the 
Short Cycle option is activated. 

IN DIE: 

This led is activated any time the Reciprocator is 
extended past the Approach Position, and 
indicates the Spray Arm is in the die area. 
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2. INSTALLATION 

2.1 MOUNTING THE RECIPROCATOR 

Mount the reciprocator on top of the stationary 
platen of the die cast machine on a flat surface. 
Side to side location can be found by centering 
the reciprocator spray manifold on the center 
line of the die cast machine. Proper end to end 
positioning of the reciprocator will place the arm 
so it is centered in the die spray area. The 
mounting blocks should be positioned in the 
center of their adjustment on the side plate. This 
will allow the reciprocator to be adjusted 5 Y. 
inches each direction. At this time you can use 
the crane to set the reciprocator on top of the 
machine, positioning it as explained above. 

Once the reciprocator is positioned correctly, 
mark the mounting bolt holes. Now remove the 
reciprocator from the platen and drill the proper 
size holes for the mounting hardware (the holes 
in the mount plate have clearance for W' bolts). 
The last step is to re-position the reciprocator on 
the platen and bolt it down. 

NOTE: A spacer might be required under the 
reciprocator if the spray nozzle assembly is to 
clear the top of the platen on the die cast 
machine.This will depend on the manifold 
configuration and how you mount the 
Reciprocator to the Die Cast Machine. 

2.2 PROXIMITY SWITCH ADJUSTMENTS 

Proximity switches are used on the Reciprocator 
to indicate physical positions of the arm. These 
Proximity switches are mounted inside the body 
of the Reciprocator, refer to mechanical 
assembly drawings for location of proximity 
switches. 

2.2.1 REST 
SWITCH: 

POSITION 

(701-PS) 

PROXIMITY 

When this proximity switch is tripped the REST 
POSITION LED on the control panel lights and 
the Input #12 is activated. In this position the 
arm is fully retracted and the REST POSITION 
proximity switch (701-PS) will be tripped. This 

is the only position of the arm that will allow the 
Auto Mode to be entered. This proximity switch 
is not adjustable. 

It is also used to signal the servo drive card 
that the arm has reached the full retracted 
position (fully CCW motor rotation). If this 
switch is tripped at an in-appropriate time a 
Following Error will be generated. 

To access this proximity switch, remove the 
side cover's on the machine. There are four 
proximity switches located under the cover's 
in the same area. The rest position proximity 
switch is the bottom one. The rest position 
proximity switch is factory set and can not be 
adjustment in the field. This proximity switch 
is used to home the machine after power is 
applied to the control panel (see Homing 
Procedure). 

2.2.2 CHECK POSITION: 

(702-PS) 

This position is used by the computer to check 
the arm position during an Auto cycle. It uses 
a factory set proximity switch (702-PS) that 
activates Input # 13. The function of the Check 
Position is to insure the spray manifold is 
repeating the same spray positions from cycle 
to cycle. 

If it is necessary to reset this position (and not 
the proximity switch) see AUX 3 key 
explanation in this manual. 

To access this proximity switch, remove the 
cover's from the machine. There are four 
proximity switches located under the cover's 
in the same area. The check position 
proximity is in the second one up from the 
bottom. This switch is factory set and is not 
adjustable in the field. 

2.2.3 RECIPROCATOR CLEAR: 

(703-PS) 

This proximity switch is used to signal the Die 
Cast Machine that the Reciprocator is clear of 
the die area and any core pull cylinders. It is set 
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by the customer to actuate at the appropriate 
position. Care must be taken not to set it so that 
the die could hit the spray arm as it closes. If 
Short Cycle is activated (see section 3) this 
proximity switch must be set to allow it to trip 
when the arm stops at the Approach Position. 

To access this proximity switch, remove the side 
cover's on the machine. There are four proximity 
switches located between the side plates in the 
same area. The reciprocator clear proximity 
switch is the closest to the top of this cluster of 
switches. This switch is adjustable and must be 
set by the customer. 

There are three sets of contacts that trip at the 

Requirements 80": 120 V AC, 5 amp, 1 phase 
with ground, 220 V AC, 15 amp, 1 phase with 
ground; conduit with interlock wires and power 
wires. Refer to electrical drawings for a guide to 
the electrical installation. 

All interconnections are made on the connector 
supplied at the bottom of the control cabinet or 
on panel mounted terminals in the control 
cabinet. This machine may come equipped with 
quick disconnects on the right hand side of the 
control box. The second connection position 
from the top is where the machine wiring 
connections are made and consist of the motor, 
encoder wires and limit switch wires. The other 

end of this conduit is 
same time to be 
used at the 
customer's 
convenience. 
This proximity 
switch should be 
adjusted so it 
trips when the 
reciprocator is 
clear of the dies 
and core pull 
cylinders so the 
dies will close 
without 
interfering with 
the reciprocator. 
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The lower connector is 
used for interlocking 
connections. Power 
connections are 
connected inside the 
control box on a 
terminal strip. 

Connect the power as 
follows: 

120 V AC to 7Ll 
(Circuit Breaker) 

IGURE2-1 POWER TRANS FORMER Neutral to 7L2 

2.2.4 CLOCK 
WISE PROXIMITY SWITCH 

(706-PS) 

This proxumty switch is used by the servo 
control system , and alerts the computer system 
when ever it is tripped. It is factory set at the 
extreme end of the forward travel of the 410 
SDR. 

If this switch is tripped at an in-appropriate time 
a Following Error will be generated 

2.3 ELECTRICAL 

Requirements 47, 60, 72": 120 VAC, 15 amp, 1 
phase with ground; conduit with interlock wires 
and 3 power wires. Refer to electrical drawings 
for a guide to the electrical installation. 

Ground to GND 

As with all computers, a proper ground 
connection is required. To check the power, 
read the voltage between 7Ll and 7L2, the 
voltage should be 120 V AC. The voltage 
between 7L2 and GND should not exceed 1.0 
V AC at any time during the cycle. Refer to 
Figures 2-1 and 2-2 for a power connection 
guideline. 

We strongly suggest using a dedicated 3.0 KVA 
machine tool transformer as a power source for 
the Reciprocator. Do not use a general purpose 
transformer because it will not regulate the 
current, causing the voltage to vary when the 
transformer is near its saturation point. See 
Figure 2-1 for 410-47, 60, 72 inch transformer 
connection recommendations, and electrical box 
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assembly drawings for transformer connection 
for the 410-80 inch. A non-dedicated 
transformer may cause noise and/or spikes on the 
Reciprocator power line which will cause 
various computer related problems while 
cycling. 

Note to PLC user: 

All the interlocks required are dry contacts, since 
a dry contact draws very little current, triac type 
outputs may not shut off. This is due to the 
nature of a triac, which requires a minimum of 

terminals in the control cabinet. All contacts 
must be 120 VAC dry contacts, meaning that 
there will be no electrical link between the 
D.C.M. and the reciprocator (isolated with 
relays). The interlock LED's on the keypad 
show whether or not the interlocks are present. 

2.4.1 INPUTS* 

RECIPROCATOR START: (SLOT# 10) 

Wire #'s 703 & 707 N/0 contacts are activated 
(closed) when the reciprocator is to start its 
cycle. Run this from the PART SENSED signal 
if an extractor is used, from an operator push 
button or from a door switch. 

DIE START OPEN: (SLOT #9) 

Wire #'s 703 & 708 N/0 contacts are activated current draw to 
shut off .-------------------..... (closed) on die start 
completely. STAR GROUND TECHNIQUE FOR PROPER 

GROUNDING OF EQUIPMENT IN A WORK CELL 
open, deactivated 
(opened) on die full 
open. This contact 
signals the 
reciprocator to move 

To prevent this 
type of problem it 
is suggested that 
either a load 
resistor be tied 
across the output 
or an interface 
relay be driven by 
the PLC output. 
Some PLC 
manufacturers 
have already taken 
care of this 
problem by 
including an 

CONTROL 
TRANSFORMER 

AN EARTH GROUND 
FOR EACH CELL 
IS RECOMMENDED 

Ll~~~--, 
/ 

/ 

/~ONTROL 
TRANSFORMER 

to the Approach 
Position. (Recip. 
Approach) 

DIES FULL OPEN: 
(SLOT #8) 

isolated interface 
for each I/0 

I FIGURE 2-2 PROPER GROUNDING 

Wire #'s 703 & 709 
N/0 contacts are 
activated (closed) 
when dies are full 
open. (O.K. to 
Extend) 

contact within the PLC - be aware of which type 
you have. 

2.4 INTERLOCKING * 

Referencing Electric~! drawings. 

The following input interlocks are designed for 
the safe operation of the Reciprocator and should 
be used in all cases, not defeated or jumped out. 

All connections for interlocks are located on the 
right hand side of the control box in the lower 
quick disconnect fitting or on panel mounted 

DIE LOCKED: 
(SLOT #11) 

Wire #'s 703 & 710 N/0 contacts are activated 
(closed) when dies are locked up, deactivated 
(opened) on die unlock. (Recip. Reset) 

EXTERNAL SAFETY: 

Can be used with contacts from safety gates, 
mats, beams, etc. and connected across wires 
701 and 702. If this connection is not closed 
(I.E. safety violated) there will be no power to 
the Interlocks and motor controls, but there will 
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be 120 V AC Present at the 24 and 5 volt power 
supplies. To restore power the safety must be 
made and the manual on key must be pressed. 
This interlock is used to provide a method of 
stopping the movement of the Reciprocator by 
turning off the Servo motor controller. 

Note: This interlock has the same effect as 
opening the control box door and can also be 
used as a remote shutdown. 
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CONTINUE FROM WAIT #1: (SLOT #15) 

Wire No. 703 and 749 N/0 contacts are activated 
(closed) when the reciprocator is to continue 
from the programmed wait #1 function. See 
Section 3 for programming of the wait #1 
function. This wait function is typically used for 
the movement of hydraulic die core slides during 
an automatic spray cycle. 

CONTINUE FROM WAIT #2: (SLOT #22) 

Wire No. 703 and 750 N/0 contacts are activated 
(closed) when the reciprocator is to continue 
from the programmed wait #2 function. See 
Section 3 for programming of the wait #2 
function. This wait function is typically used for 
the movement of hydraulic die core slides during 
an automatic spray cycle. 

DCM IN AUTO: (SLOT #23) 

* This is only a recommendation and is in no 
way the only way to interface a Reciprocator 
with a die cast machine. RIMROCK accepts no 
liability for actual interlocking of our equipment 
with the die cast machine. Wire No. 703 and 762 
N/0 contacts are activated (closed) when the 
DCM is in AUTO mode. If properly 
programmed, absence of this signal will prevent 
the reciprocator from going to AUTO mode. The 
loss of this signal while the reciprocator is in 
AUTO will result in a 9.03 fault. See Section 3 
for programming of check DCM in AUTO (Aux 
4.7). 

2.4.2 OUTPUTS* 

CYCLE COMPLETE: (SLOT #1) 

Wire #'s 714 & 715 N/0 contacts are closed 
when spray cycle is complete. This contact is a 
momentary contact, released when the 
reciprocator receives the reset interlock (die 
locked). 

RECIPROCATOR CLEAR: 

Wire #'s 736 & 737 and 738 & 739 and 741 & 
742 are N/0 contacts that close when the 
reciprocator is clear of any interference with the 
die cast machine. These contacts are for 
machine interlocking. These contacts are directly 

controlled by PS-703. (See Section 2 & 3 - Arm 
Positions for more information.) 

RECIPROCATOR IN AUTO: (SLOT #16) 

Wire No. 743 and 744 are N/0 contacts that 
close when the reciprocator is in AUTO 
mode.Wiring can be done by customers to their 
specifications. This output can signal the die 
cast machine or tum on a light, etc. 

RECIPROCATOR WAIT #I: (SLOT #7) 

Wire No. 747 and 748 are N/0 contacts that 
close when the reciprocator is programmed into 
a wait state. The contact is maintained closed 
until the Continue from Wait #1 Input is 
activated. See Section 3 for programming of the 
Wait #1 function. This wait function is typically 
used for the movement of hydraulic die core 
slides during an automatic spray cycle. 

RECIPROCATOR WAIT #2: (SLOT #21) 

Wire No. 759 and 760 are N/0 contacts that 
close when the reciprocator is programmed into 
a wait state. The contact is maintained closed 
until the Continue from Wait #2 Input is 
activated. See Section 3 for programming of the 
Wait #2 function. This wait function is typically 
used for the movement of hydraulic die core 
slides during an automatic spray cycle. 

RECIPROCATOR FAULTED: (SLOT 17) 

Wire No. 745 and 746 are N/0 contacts that 
close if the reciprocator has a fault condition 
occur. Wiring can be done by customers to their 
specifications. This output can signal the die 
cast machine or turn on a light, etc. 

* This is only a recommendation and is in no 
way the only way to interface a Reciprocator 
with a die cast machine. RIMROCK accepts no 
liability for actual interlocking of our equipment 
with the die cast machine. 

2.5 PLUMBING CONNECTIONS: 

SPRAY BLOW: Spray on a one lube unit has 
(4) hoses: 

1. Pilot Air ------

2. Spray Air ----------->For lube (lube A) spray 
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4. Blow----------------> For blow air 

A two lube system will have (3) additional 
hoses: 

1. Pilot Air -------

2. Spray Air-----------> For lube (lube B) spray 

3. Lube ------------

A three lube system will have (3) additional 
hoses: 

1. Pilot Air -------

2. Spray Air-----------> For lube (lube C) spray 

3. Lube ------------

2.6 DRY CYCLING: 

This machine may be dry cycled by insuring that 
the Die Cast Machine clear input is active and 
giving a cycle start input. 

2.7 HOMING SEQUENCE: 

With the machine in the manual mode, up to two 
LED's could be flashing, depending on where the 
machine was positioned when the machine was 
turned off. The MANUAL LED will be flashing 
and possibly the AUX 5 LED. If both are 
flashing, home the machine by pressing the 
AUX 5 key. If the AUX 5 LED is not flashing, 
the arm must be retracted to the Rest Position 
(using the retract key). The AUX 5 LED should 
now be flashing. If so pressing the AUX 5 key 
will automatically home the machine. When the 
machine homes it is fmding the "0" position for 
the arm. Pressing the manual key during homing 
will stop the homing process. 

2.8 MACHINE SIZE SETUP 

The machine is shipped with the default settings 
as explained in Section 3 of this manual. You 
will have to program settings that will work for 
your application. Remember to select the correct 
machine size before starting programming. 
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3. Lube ------------
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4. Blow----------------> For blow air 

A two lube system will have (3) additional 
hoses: 

1. Pilot Air -------

2. Spray Air-----------> For lube (lube B) spray 

3. Lube------------

A three lube system will have (3) additional 
hoses: 

1. Pilot Air -------

2. Spray Air-----------> For lube (lube C) spray 

3. Lube ------------

2.6 DRY CYCLING: 

This machine may be dry cycled by insuring that 
the Die Cast Machine clear input is active and 
giving a cycle start input. 

2.7 HOMING SEQUENCE: 

With the machine in the manual mode, up to two 
LED's could be flashing, depending on where the 
machine was positioned when the machine was 
turned off. The MANUAL LED will be flashing 
and possibly the AUX 5 LED. If both are 
flashing, home the machine by pressing the 
AUX 5 key. If the AUX 5 LED is not flashing, 
the arm must be retracted to the Rest Position 
(using the retract key). The AUX 5 LED should 
now be flashing. If so pressing the AUX 5 key 
will automatically home the machine. When the 
machine homes it is finding the "0" position for 
the arm. Pressing the manual key during homing 
will stop the homing process. 

2.8 MACHINE SIZE SETUP 

The machi~e is shipped with the default settings 
as explained in Section 3 of this manual. You 
will have to program settings that will work for 
your application. Remember to select the correct 
machine size before starting programming. 
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APPROACH POSITION 
SPRAY POSITION I - SPRAY POSITION 2 - SPRAY POSITION 3 - SPRAY POSITION 4 - SPRAY POSITION 5 

Speeds 
• POSITION I TO 2 
• POSITION 2 TO 3 
• POSITION 3 TO 4 
• POSITION 4 TO 5 
• POSITION 5 TO 6 

Interlocks 
• RECIPROCATOR APPROACH 
• RECIPROCATOR START 
• RECIPROCATOR RESET 
• OK TO EXTEND 

Warning: 
Read the monuol before 
Cjleroling this equipment. 
r oilure to do so moy result 
in personal injury or 
machine damage. 

SERVO DRIVE RECIPROCATOR WITH TRIANGLE 
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-ADD 5 

FAST SPEED • 

SLOW SPEED • 

-ADD 10 

Cycle Status 
• READY 
• IN CYCLE 
• CYCLE COMPLETE 
• SHORT CYCLE 

Mode Select 

[ MA~~AL ]~ 
D D 

-ADD 15 

D 

RECIPROCATOR 

~-, :· l-1 ' ,-, 
1:1.1:1.1:1. 

Spray Functions - IJR DWELL-S[l TIW( - LUBE 8 DWELL-S(l TIME - LUBE A DW!lL-SO !IUE 

•WAIT - AIR SW((P-S[l SPEED - LUBE B SWHP-S[l SPHO - LOOE A SWEEP- S(! SPEED 

FUNCTION ON • 
FUNCTION orr • 

1mers - AT POSITION 1 - AT POSITION 2 - AT POSITION 3 - AT POSITION 4 - AT POSITION 5 

Machine Status 
• REST POSITION 
• APPROACH POSITION 
• IN DIE 
• FAULT -
8Q[J -~ 
CJD~ -[YJ 
08~ -[1] 
~0W -[Y] 
~~ -[!] 

"" 

SECTION 3 PAGE 1 PROGRAMMING 2/22/01 VERSION 3.21 



) 



SERVO DRIVE RECIPROCATOR WITH TRIANGLE 
CONTROLS 

3. PROGRAMMING 

All initial programming must be done in the 
manual mode. Programming in auto mode is 
used for fme tuning and will be discussed in the 
next section. 

3.1 GENERAL ALGORITHM 

In general, any time a parameter needs to be 
changed, the sequence of keystrokes is: 

1. While in manual mode, press the TEACH key, 
causing the teach LED to flash. 

2. Enter into any of the five sections containing 
the parameter that needs to be changed by 
pressing one of the four SET keys or AU:X keys. 

3. Press the same SET key, or AU:X key until the 
LED next to the parameter to be changed lights 
up. The present values in memory appear in the 
window as the parameters are scrolled through. 

4. If in the timers or speeds section, enter in the 
new value with the numeric portion of the 
keypad. If in the arm position or dipper position 
section, jog the arm or dipper to the desired 
position or enter it numerically. 

5. Finally, to enter the value into memory, press 
the ENTER key. When the new value is 
accepted the TEACH LED will once again start 
flashing. 

Note: If a number punched in with the 
numerical portion of the keypad is incorrect, it 
may be cleared from the display with the 
CLEAR key. This is only effective if the 
ENTER key has not yet been pressed. Also, if a 
value is out of the acceptable range for the 
parameter, the displayed value will flash until 
the clear key is pressed. 

If further parameters need to be changed, follow 
steps 2) through 5) again. 

To exit the teach mode press the TEACH key 
again. The TEACH LED must be flashing in 
order to exit teach mode. If the LED is not 

flashing then the ENTER or CLEAR key must 
be pressed first to get the TEACH LED back to 
its flashing condition. Also, the teach mode will 
be exited if no key is pressed for 60 seconds; this 
is the "hands-off' feature of the Reciprocator. If 
in AUTO TEACH the manual key can be used to 
terminate teach and auto mode. 

3.2 TYPICAL RECIPROCATOR CYCLE: 

In a typical 410 cycle the reciprocator will be 
waiting at the Rest Position as the die cast 
machine dwells. As soon as the dies start to 
open (Reciprocator Approach Interlock) the arm 
will move to the Approach Position. When the 
dies are full open (O.K. to Extend) and the part 
is clear of the dies (Reciprocator Start), either 
manually or by an extractor, the 410 will start its 
spray cycle. The 410 Reciprocator can spray 
many different combinations of spray cycles. 
Below is a standard Sweep & Spray, Stop & 
Spray cycle. This is the same cycle used as an 
example in the Programming Section. 

1. Move to a position above the parting line. 

2. Move down to position 1, turn on the Lube 
and Dwell for 1.0 sec. (Stop and Spray) 

3. Sweep down to position 2 at 35% full speed 
with Lube on. (Sweep & Spray) 

4. Dwell at position 2 for 1.0 sec. with Lube on. 
(Stop & Spray) 

5. Sweep down to position 3 at 15% full speed 
with Lube on. (Sweep & Spray) 

6. Dwell at position 3 for 1.0 sec. with Lube on. 
(Stop & Spray) 

7. Sweep down to position 4 at 45% with Lube 
on. (Sweep & Spray) 

8. Dwell at position 4 for 1.0 sec. with Lube on. 
(Stop & Spray) 

9. Sweep up to position 5 at 45% full speed with 
Air and Lube on. (Sweep & Spray) 
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10. Sweep up to position 6 at 45% full speed 
with Lube on. (Sweep & Spray) 

11. Sweep up to position 7 at 25% full speed 
with Air on, turn off air at position 7 and 
continue out of die space. (Sweep & Blow) 

After the 410 reaches position 7 it will stop all 
air blow (after Dwell if used) and move out of 
the die at the Fast Speed until it reaches its 
deceleration position. At this time it will give 
the Cycle Complete signal and continue to move 
to the Rest Position. When the Rest Position is 
reached the Reciprocator Fully Retracted 
proximity switch is made, allowing the dies to 
close. 

One variation of this would be to have the Short 
Cycle ON. If this is the case then the arm will 
move from Position 7 at the Fast Speed until it 
reaches the Approach Position. Then the Cycle 
Complete signal will be given and the 
Reciprocator Clear proximity switch will be 
made, allowing the dies to close. However, the 
410 will stay at this position until the next cycle 
is started. 

3.3 KEYPAD DESCRIPTION 

Note: Machines that utilize video operator 
stations do not have LED's as listed below. 

RECIP STOP PUSH BUTTON 
(MAINTAINED): 

A maintained red mushroom head push button is 
located on the operators panel. De-pressing this 
push button puts the reciprocator in a standby 
mode. It does this by interrupting power to the 
main control relay. This removes all power from 
the motor control circuit. However it does not 
remove power from all components in the 
control box. Provisions have been made for 
daisy chaining more maintained stop push 
buttons in series with this switch. This can be 
done per your requirements. 

MANUAL/ON Key With LED: 

When the MANUAL/ON key is pressed, the 
machine enters a jog type mode. The LED stays 
on (steady) until the AUTO or RECIP STOP key 
is pressed. If the machine needs to be homed, 
the manual LED will flash until the unit is 

homed. Homing the machine is done when the 
rest position proximity switch is activated and 
when AUX 5 key is pressed. For a complete 
description of the homing sequence, see Homing 
Sequence Section 2. Interlock LED's, and 
Machine Status LED's are active. All machine 
interlocks are considered when manually moving 
machine (i.e.: OK to Extend must be present for 
the arm to enter the die area). This key activates 
the control system (turn it on). 

NOTE: The yellow push button on the right 
hand side of the keypad labeled ON duplicates 
this key. 

AUTO Key With LED: 

When the AUTO key is pressed the machine 
enters a fully automatic mode. The LED stays 
on (steady) until MANUAL is pressed. To enter 
the Auto mode the reciprocator arm must be at 
the rest position. 

NOTE: The green push button on the right hand 
side of the keypad labeled AUTO duplicates this 
key. 

AUTO CYCLE START Key With LED: 

When in AUTO mode pressing this key starts a 
fully automatic cycle. The LED stays on 
(steady) until this cycle is completed or 
MANUAL is pressed. If a cycle start signal is 
present from the die cast machine or the system 
is in Auto Teach this key will not start a cycle. 

NOTE: The green push button on the right hand 
side of the keypad labeled AUTO CYCLE 
START duplicates this key. 

TEACH Key With LED: 

When the teach key is pressed, the machine 
enters a set-up mode. The LED flashes until a 
set key is pressed, the teach key is pressed again 
or 10 seconds elapses. If in Manual cycle, Teach 
mode terminates when the TEACH key is 
pressed while the teach LED is flashing or after 
the 10 second "HANDS OFF" feature times out, 
the flashing of the TEACH LED indicates a 
section set key can now be pressed to change or 
review the values in that section. When the 
TEACH LED is on steady, this indicates a set 
function has been entered and is waiting for a 
new value to be entered, or is ready to review an 
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old value. This key will be used to set-up, 
change, or review the machine parameters. The 
changing of parameters through this key will be 
permitted during Manual Mode (manual teach) 
using the operation keys or the numeric key pad 
and during the Auto Mode (auto teach) using the 
arrow keys. 

POSITION SET Key: 

When in the teach mode, pressing the position 
set key enables the spray positions to be 
reviewed. With further pressing of the position 
set key, each position will be sequenced through 
and its value displayed. Any position may be 
changed by using the numeric key pad, or, if in 
Manual Teach, moving the machine by using the 
operation key to the position desired and 
pressing the ENTER key. When an operation 
key is pressed and released, ·the display will 
show the position of the arm. 

ENTER Key: 

This key is used to enter a new parameter into 
memory. The current value displayed will be 
entered replacing the old value. If the value is 
invalid for that parameter the display will flash 
until the CLEAR key is pressed or 1 0 seconds 
elapses. 

CLEAR Key: 

This key is used to clear an entry before the enter 
key is pressed, or to exit a section if no values 
have been changed, without leaving the Teach 
Mode. This key will never destroy original data. 
Pressing this key before a parameter has been 
modified will start the teach LED flashing, 
allowing you to exit the Teach Mode. 

AUXILIARY Keys (keypad version): 

When the AUXILIARY key is pressed (AUX 1, 
AUX 2, AUX 3, AUX 4, OR AUX 5) the 
number of the parameter to be changed will be 
shown in the numeric display next to the SPEED 
SET key and the associated parameter data will 
be shown in the numeric display next to the 
TIMER SET key. Each time the AUXILIARY 
key is pressed the next parameter will be 
displayed. 

AUX 1: The 410 Reciprocator does not use the 
AUX 1 parameters. 

AUX 2: This auxiliary key has 3 parameters and 
is used to set all auxiliary times. The AUX 2 
Parameters are: 

1. Lube Purge A timer. After the spray cycle is 
complete the purge timer is activated, this cleans 
the spray nozzles of excess lube. The purge 
function leaves the spray air "A" solenoids 
activated for the purge time. The spray air 
solenoid is output number 6 and uses wire 
numbers 718 & 7L2. The range is 0 to 99.9. 

2. Lube Purge B timer. After the spray cycle is 
complete the purge timer is activated, this cleans 
the spray nozzles of excess lube. The purge 
function leaves the spray air "B" solenoids 
activated for the purge time. The spray air 
solenoid is output number 5 and uses wire 
numbers 719 & 7L2. The range is 0 to 99.9. 

3. Lube Purge C timer. After the spray cycle is 
complete the purge timer is activated, this cleans 
the spray nozzles of excess lube. The purge 
function leaves the spray air "C" solenoids 
activated for the purge time. The spray air 
solenoid is output number 19 and uses wire 
numbers 722 & 7L2. The range is 0 to 99.9. 

A UX 3: This auxiliary key has 5 parameters and 
is use to set all auxiliary positions. The AUX 3 
Parameters are: 

1. Check Position. This key is used to set the 
check position. While in the MANUAL TEACH 
mode and with the arm fully retracted the AUX 3 
key may be pressed. At this time the AUX 3 
LED will be on. Press the ARM EXTEND key, 
at this time the arm will begin to extend until it 

·, 

reaches the CHECK POSITION proximity 
switch. When the arm reaches the CHECK 
POSITION proximity switch release the ARM 
EXTEND key and at this time the arm will 
perform a short homing sequence. The speed of 
the arm during homing is a set value and cannot 
be changed. The value is entered by the CPU 
and is the encoder counts from rest (proximity 
switch) to check (proximity switch) position. 

2.NOTUSED 

3. NOTUSED 

4. Lube "C" Dwell Position Set. During an Auto 
Cycle this function will tum on the lube output 
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These LED's will give a visual indication that an 
interlock is present. These indicators are: 

RECIPROCATOR APPROACH 

RECIPROCATOR START 

RECIPROCATOR RESET 

O.K. TO EXTEND 

CYCLE STATUS Indicators: 

These LED's will show the condition of the 
machine while in the auto mode. These 
indicators are: 

READY 

IN CYCLE 

CYCLE COMPLETE 

SHORT CYCLE 

MACHINE STATUS Indicators: 

These LEDS will show the condition of machine 
devices. This will assist in troubleshooting if 
there is a fault condition or devices need 
checked. These indicators are: 

REST POSITION 

APPROACH POSITION 

IN DIE 

FAULT 

MACHINE POSITIONS 

APPROACH POSITION: 

This is a position above the top of the dies that 
the reciprocator can move to as the dies are 
opening and the part is being removed. Care 
must be taken in setting this position so as not to 
move the arm into any core pull cylinders on the 
top of the dies. Note: The O.K. TO EXTEND 
interlock is not needed to move to this position, 
unless the safe extend option is active (see 
explanation of AUX 4-4). 

SPRAY POSITION 1 through 20: 

These positions are the places at which the 
reciprocator can do one or all of the following 
functions: 

1. Stop and spray. (Dwell times) 

2. Change spray functions: 

a. Change the lube it is spraying. 

b. Turn another lube on. 

c. Turn a lube off. 

d. Tum on the blow air. 

3. Change the speed at which the arm is moving. 

4. Change the direction of travel. 

5. Activate a wait function 

The changes listed above can be done before the 
stop (if dwell time is used), or after the stop (as it 
begins to move again). 

SPEEDS 

POSITION 1 TO 2 through 19 TO 20: 

This is the speed the arm will travel during an 
Auto cycle from one SPRAY POSITION to 
another. Range = 0 I% to 99%. 

FAST SPEED: 

The speed the arm will travel during an Auto 
cycle from the APPROACH POSITION to 
SPRAY POSITION I and from the last 
programmed spray position to REST. This 
speed is also used for the Manual cycle when the 
FAST key is pressed with another arm operation 
key. Range= SLOW SPEED to 99%. 

SLOW SPEED: 

The speed the arm will travel during an Auto 
Cycle from the REST POSITION to the 
APPROACH POSITION. This speed is also 
used for the Manual Cycle when the EXTEND 
or RETRACT key is pressed. 

Range = OI% to 25% but must be less than 
FAST SPEED. 

DWELL TIMES 

AT POSITION 1 to 20: 

This time is the time the arm will stop at a 
certain SPRAY POSITION. (Stop and Spray) 
Range = 0.0 to 99 seconds. 
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SPRAY FUNCTIONS 

AIR DWELL-SET TIME: 

During an Auto Cycle this function will turn on 
the air output solenoid during a DWELL TIME 
at a given SPRAY POSITION. The air solenoid 
output is output #2 and uses wire numbers 704 & 
L2. 

LUBE B DWELL-SET TIME (Two Lube 
only): 

During an Auto Cycle this function will turn on 
the LUBE B output solenoid during a DWELL 
TIME at a given SPRAY POSITION. The 
LUBE B solenoid output is output #3 and uses 
wire numbers 706 & L2. 

After the dwell timer times out the purge timer is 
activated, this cleans the spray nozzles of excess 
lube (see AUX 2 parameters). The purge 
function leaves the spray air "B" solenoids 
activated for the purge time. The spray air "B" 
solenoid is output number 5 and uses wire 
numbers 719 & L2. 

LUBE DWELL-SET TIME (lube A): 

During an Auto Cycle this function will turn on 
the lube output solenoid during a DWELL TIME 
at a given SPRAY POSITION. The lube 
solenoid output is output #4 and uses wire 
numbers 705 & L2. 

After the dwell timer times out the purge timer is 
activated, this cleans the spray nozzles of excess 
lube (see AUX 2 parameters). The purge 
function leaves the spray air "A" solenoids 
activated for the purge time. The spray air "A" 
solenoid is output number 6 and uses wire 
numbers 718 & L2. 

AIR SWEEP-SET SPEED: 

During an Auto Cycle this function will turn on 
the air output solenoid during a SWEEP from 
one SPRAY POSITION to the next. The air 
solenoid output is output #2 and uses wire 
numbers 704 & L2. 

LUBE B SWEEP-SET SPEED (Two Lube 
only): 

During an Auto Cycle this function will turn on 
the LUBE B output solenoid during a SWEEP 

from one SPRAY POSITION to the next. The 
LUBE B solenoid output is output #3 and uses 
wire numbers 706 & L2. 

After the sweep is completed, the purge timer is 
activated, this cleans the spray nozzles of excess 
lube (see AUX 2 parameters). The purge 
function leaves the spray air "B" solenoid 
activated for the purge time. The spray air "B" 
solenoid is output #5 and uses wire numbers 719 
&L2. 

LUBE SWEEP-SPEED SET (lube A): 

During an Auto Cycle this function will turn on 
the lube output solenoid during a SWEEP from 
one SPRAY POSITION to the next. The lube 
solenoid output is output #4 and uses wire 
numbers 705 & L2. 

After the sweep is completed, the purge timer is 
activated, this cleans the spray nozzles of excess 
lube (see AUX 2 parameters). The purge 
function leaves the spray air "A" solenoid 
activated for the purge time. The spray air "A" 
solenoid is output #6 and uses wire numbers 718 
&L2. 

WAIT 1 FUNCTION (OPTIONAL): 

During an auto cycle this function will turn on 
the wait 1 output #7 at a given spray position. 
This function, if programmed, will become 
active after a dwell and before a sweep. The 
reciprocator will wait at the spray position until 
it receives an CONTINUE FROM WAIT 1 
(input # 15) from the DCM. A wait can be 
programmed at all 20 positions 

WAIT 2- 4 FUNCTIONS (OPTIONAL): 

The reciprocator can have up to 3 additional (for 
a total of 4) programmable wait outputs and 
inputs. These are functionally identical to the 
original wait function except the teaching of 
these functions must be enabled. See AUX 4.4, 
Set Cycle Options, for enabling instructions. If 
two or more waits are programmed for a spray 
position, then all associated continue from wait 
inputs must be on for the reciprocator to 
continue the cycle. 

WAIT WITH SPRAY FUNCTION: 
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The reciprocator wait functions usually wait 
after spraying at a dwell position. This option 
allows the reciprocator to spray while waiting. If 
set, the wait outputs will come on at the start of a 
spray dwell. The dwell time programmed will 
be counted down and when it reaches zero the 
programmed continue from wait input(s) will be 
checked. If the input(s) are not on, then spraying 
will continue until they do come on. Once the 
wait inputs do come on after the dwell time 
expires, the reciprocator will continue the cycle. 
The ability to teach this parameter must be 
enabled on key pad systems. See AUX 4.4, Set 
Cycle Options, for Enabling Instructions. 

ARM POSITIONS 

APPROACH POSITION: 

This is a position above the top of the dies that 
the reciprocator can move to as the dies are 
opening and the part is being removed. Care 
must be taken in setting this position so as not to 
move the arm into any core pull cylinders or 
other obstructions on the top of the dies. Note: 
The O.K. TO EXTEND interlock is not needed 
to move to this position, unless the safe extend 
option is active (see explanation of AUX 4-4). 

REST POSITION: 

In this position the arm is fully retracted and the 
REST POSITION limit switch (701-PS) will be 
tripped. When this limit switch is tripped the 
REST POSITION LED on the control panel 
lights and the Input #12 is on. This is the only 
position of the arm that will allow the Auto 
Mode to be entered. 

IN DIE: 

When the arm is advanced past the APPROACH 
POSITION the IN DIE LED on the control panel 
lights indicating the arm is in the die. 

CHECK POSITION: 

This position is used by the computer to check 
the arm position during an Auto cycle. It uses a 
factory set proximity switch (702-PS) that 
activates Input #13. If it is necessary to reset this 
position see AUX 3 key explanation in this 
manual. Because the CHECK POSITION is 

checked on each cycle it must be adjusted so it is 
tripped on each cycle. 

The function of the Check Position is to insure 
the spray manifold is repeating the same spray 
positions from cycle to cycle. 

3.4 TEST PROGRAM (ONE LUBE): 

NOTE: This test is for keypad versions, the 
video version is similar. The program below 
will allow the 410 Reciprocator to spray the 
following sequence: 

1. Move to a position above the parting line. 

2. Move down to position 1, turn on the Lube 
and Dwell there for 1.0 sec. (Stop and Spray) 

3. Sweep down to position 2 at 35% full speed 
with Lube on. (Sweep & Spray) 

4. Dwell at position 2 for 1.0 sec. with Lube on. 
(Stop & Spray) 

5. Sweep down to position 3 at 15% full speed 
with Lube on. (Sweep & Spray) 

6. Dwell at position 3 for 1.0 sec. with Lube on. 
(Stop & Spray) 

7. Sweep down to position 4 at 45% with Lube 
on. (Sweep & Spray) 

8. Dwell at position 4 for 1.0 sec. with Lube on. 
(Stop & Spray) 

9. Sweep up to position 5 at 45% full speed 
with Lube and Air on. (Sweep & Spray) 

10. Sweep up to position 6 at 4 5% full speed 
with Lube on. (Sweep & Spray) 

11 . Dwell at position 6 for 1.0 sec. with Lube on. 
(Stop & Spray) 

12. Wait at position 6 until input from DCM is 
turned on. 

13. Sweep up to position 7 at 25% full speed 
with Air on, tum off air at position 7 and 
continue out of die space. (Sweep & Blow) 

POSITION SET SECTION: 

1. Activate the machine by pressing the 
MANUAL key. 
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2. At this point if the MANUAIJON LED is 
flashing the machine will have to be homed. 
If this is the case, see Homing Sequence in 
Section 2, if not continue on with #3. 

The machine is now ready to program 

NOTE: Homing the machine must be executed 
each time power is applied to the control 
panel. If power has not been removed it is 
not necessary to home the machine before 
programming or changing any values. 

3. Press TEACH key. 

4. Press POSITION SET key, the APPROACH 
POSITION LED will light. 

5. Move the arm using the EXTEND key to the 
desired position for the approach position. 
This position should move the arm to a 
position just above the top surface of the dies. 

NOTE: On dies having core pull cylinders on 
the top of the dies, care must be taken not to 
move into them or other obstructions. 

6. Press ENTER key. This enters this position 
into the memory. 

7. Press the POSITION SET key until the 
SPRAY POSITION I LED lights and 01 
appears in the function numeric display. 

8. Using the EXTEND key, move the arm until 
it reaches the approximate first spray position 
desired. 

9. Press ENTER key, This enters SPRAY 
POSITION 1. 

10.Press the POSITION SET key until the 
SPRAY POSITION 2 LED lights and 02 
appears in the function numeric display. 

11. Using the EXTEND key, move the arm until 
it reaches the approximate second spray 
position desired. 

12.Press ENTER key. This enters SPRAY 
POSITION2. 

13.Press the POSITION SET key until the 
SPRAY POSITION 3 LED is lights and 03 
appears in the function numeric display. 

14. Using the EXTEND key, move the arm until 
it reaches the approximate third spray 
position desired. 

15.Press the ENTER key. This enters SPRAY 
POSITION 3. 

16. Press the POSITION SET key until the 
SPRAY POSITION 4 LED lights and 04 
appears in the function numeric display. 

17. Using the EXTEND key, move the arm until 
it reaches the approximate fourth spray 
position desired. 

18. Press the ENTER key. This enters SPRAY 
POSITION 4. 

19.Press the POSITION SET key until the 
SPRAY POSITION 5 LED lights and 05 
appears in the function numeric display. 

20. Using the RETRACT key, move the arm 
until it reaches the approximate fifth spray 
position desired. 

21. Press the ENTER key. This enters SPRAY 
POSITION 5. 

22.Press the ADD 5 key. This enables you to 
access positions 6 through 10. 

23.Press the POSITION SET key until the 
SPRAY POSITION 1 LED lights and 06 
appears in the function numeric display. 

24. Using the retract key, move the arm until it 
reaches the approximate sixth spray position. 

25.Press the ENTER key. This enters SPRAY 
POSITION 6 

26. Press the POSITION SET key until the 
SPRAY POSITION 2 LED lights and 07 
appears in the function numeric display. 

27. Using the retract key, move the arm until it 
reaches the top of the die cavity. This will 
allow you to use the Air Sweep "Air Blow 
Off" on the way out of the die. 

28.Press the ENTER key. This enters SPRAY 
POSITION?. 

THIS COMPLETES THE POSITION SETTING 
PORTION OF PROGRAMMING THE 410 
RECIPROCATOR. 
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SPEED SET SECTION: (Sweep Speeds) 

I. Press SPEED SET key until the LED beside 
POSITION I TO 2 lights. 

2. Enter 35 (using keypad), 35 should now be 
displayed in the digital display to the left of 
the speed set key. The value of 35 tells the 
machine to run at 35% of full speed. 

3. Press ENTER key, the sweep speed for 
POSITION I TO 2 has now been set. 

4. Press SPEED SET key so the LED beside 
POSITION 2 TO 3 lights. 

5. Enter 15 (using keypad). 

6. Press ENTER key, the sweep speed for 
POSITION 2 TO 3 has now been set at 15%. 

7. Press SPEED SET key so the LED beside 
POSITION 3 TO 4 lights. 

8. Enter 45 (using keypad). 

9. Press ENTER key, the sweep speed for 
POSITION 3 TO 4 has now been set at 45%. 

lO.Press SPEED SET key so the LED beside 
POSITION 4 TO 5 lights. 

11. Enter 45 (using keypad). 

12. Press ENTER key, the sweep speed for 
POSITION 4 TO 5 has now been set at 45%. 

13.Press SPEED SET key so the LED beside 
POSITION 5 TO 6 lights. 

14.Enter 45 (using keypad). 

15.Press ENTER key, the sweep speed for 
POSITION 5 TO 6 has now been set at 45%. 

16.Press SPEED SET key so the LED beside 
FAST SPEED lights. 

17. Enter 45 (using keypad). 

18. Press ENTER key, the FAST SPEED has 
now been set at 45%. 

19. Press SPEED SET key so the LED beside 
SLOW SPEED lights. 

20.Enter 10 (using keypad). 

21. Press ENTER key, the SLOW SPEED has 
now been set at 10%. 

22. Press ADD 5 key. This gives you access to 
speeds up to position 11. 

23.Press SPEED SET key so the LED beside 
POSITION I TO 2 lights and the positions 
06, 07 are displayed in the top two numeric 
displays. 

24.Enter 25 (using keypad). 

25.Press ENTER key, the sweep speed for 
POSITION 6 TO 7 has now been set at 25%. 
This is the blow off speed. 

THIS COMPLETES THE SPEED SET 
SECTION OF PROGRAMMING THE 410 
RECIPROCATOR. 

TIME SET SECTION: (Dwell Times) 

1. Press TIME SET key until the LED beside 
AT POSITION I lights. 

2. Enter 1.0 (using keypad). 

3. Press ENTER key, this will enter a 1.0 sec 
the dwell time AT POSITION 1. 

4. Press TIME SET key until the LED beside 
AT POSITION 2 lights. 

5. Enter 1.0 (using keypad). 

6. Press ENTER key, this will set the dwell time 
AT POSITION 2 to 1.0 sec. 

7. Press TIME SET key until the LED beside 
AT POSITION 3 lights. 

8. Enter 1.0 (using keypad). 

9. Press ENTER key, this will set the dwell time 
AT POSITION 3 to 1.0 sec. 

IO.Press TIME SET key until the LED beside 
AT POSITION 4 lights. 

11. Enter 1.0 (using keypad). 

12.Press ENTER key, this will set the dwell time 
AT POSITION 4 to 1.0 sec. 

13.Press TIME SET key until the LED beside 
AT POSITION 5 lights. 

14. Enter 1.0 (using keypad). 
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15.Press ENTER key, this will set the dwell time 
AT POSITION 5 to 1.0 sec. 

16. Press ADD 5 key. This gives you access to 
timers from positions 6 through 10. 

17. Press TIME SET key until the LED beside 
AT POSITION 1 lights. 

18.Enter 1.0 (using keypad). 

19.Press ENTER key, this will set the dwell time 
AT POSITION 6 to 1.0 sec. 

THIS COMPLETES THE TIME SET SECTION 
OF PROGRAMMING THE 410 
RECIPROCATOR 

SPRAY SET SECTION: (Spray Functions) 

1. Press SPRA y ··sET key until the LED beside 
the LUBE DWELL- SET TIME lights. 

2. Enter 1 (using keypad) for SPRAY 
POSITION 1. The absolute position number 
(1 through 20) will be displayed in the Spray 
Functions digital display. The LED 
FUNCTION ON or FUNCTION OFF will be 
lit to indicate status of spray function at a 
given position. Entering a 2 from the keypad 
will display the status (on or off) of the 
function at position 2. If the function 
selected is a DWELL, the AT POSITION 2 
LED will blink. If a SWEEP is the selected 
function, the SPEED POSITION 2 TO 3 
LED will blink and likewise for a wait 
function the POSITION 2 LED will blink. 

3. Press ON (using keypad). Notice 
FUNCTION ON LED is lit. 

4. Press ENTER key, this will tum on LUBE 
DWELL AT POSITION 1. 

5. Enter 2 (using keypad). 

6. Press ON (using keypad). Notice 
FUNCTION ON LED is lit. 

7. Press ENTER key, this will tum on LUBE 
DWELL AT POSITION 2. 

8. Enter 3 (using keypad). 

9. Press ON (using keypad). Notice 
FUNCTION ON LED is lit. 

lO.Press ENTER key, this will tum on LUBE 
DWELL AT POSITION 3. 

11 . Enter 4 (using keypad). 

12.Press ON (using keypad). Notice 
FUNCTION ON LED is lit. 

13.Press ENTER key, this will tum on LUBE 
DWELL AT POSITION 4. 

14.Enter 5 (using keypad). 

15.Press ON (using keypad). Notice 
FUNCTION ON LED is lit. 

16.Press ENTER key, this will tum on LUBE 
DWELL AT POSITION 5. 

17. Press ADD 5 key. This gives you access to 
spray functions for positions 6 through 10. 

18. Press SPRAY SET key until the LED beside 
the LUBE DWELL-SET TIME lights. 

19.Enter 1 (using keypad). 

20.Press ON (using keypad). Notice 
FUNCTION ON LED is lit. 

21.Press ENTER key, this will tum on LUBE 
DWELL AT POSITION 6 

22. Press SPRAY SET key until LED beside AIR 
SWEEP-SPEED SET lights. 

23. Enter 1 (using keypad). 

24. Press ON (using keypad). Notice 
FUNCTION ON LED is lit. 

25. Press ENTER key, this will tum on the AIR 
SWEEP from Position 6 to 7. This will give 
air blow off on the way out of the die. 

26. Press SPRAY SET key until LED beside 
WAIT lights. 

27.Enter 1 (using keypad). 

28. Press ON (using keypad). Notice 
FUNCTION ON LED is lit. 

THIS COMPLETES THE SPRAY FUNCTION 
SECTION OF PROGRAMMING THE 410 
RECIPROCATOR 

NOTE: While in teach, there is a "HANDS 
OFF" feature that will return the system to the 

SECTION 3 PAGE 12 PROGRAMMING 2/22/01 VERSION 3.21 



SERVO DRIVE RECIPROCATOR WITH TRIANGLE 
CONTROLS 

MANUAL or AUTO mode if there has not been 
any key strokes for 60 seconds. 

3.5 AUTO TEACH: 

AUTO TEACH function will also change the 
program. Enter AUTO TEACH while in Auto 
mode, by pressing the TEACH key. The Teach 
LED will flash. If no key is pressed for 60 
seconds the system will return to the Auto mode. 
Pressing the manual key will also terminate 
teach and auto mode. 

The use of the AUTO TEACH function will not 
interrupt the cycle of the machine. While in 
teach, the auto cycle messages will be 
overridden by the teach messages. Once you 
drop out of teach the auto cycle messages will 
return. 

After pressing the teach key, any set key can be 
used to enter any area. If no values have been 
changed within 60 seconds the system will return 
to the Auto mode, retaining all present values. 

Once a value has been selected it can be changed 
by using the up arrow or down arrow keys. 
Pressing the up arrow key will increase the value 
by 1 digit. If the up arrow key is pressed and 
held it will continue to increase the value at the 
rate of 1 digit every 1/10 second. The same 
holds true for the down arrow except it decreases 
the value. Spray Functions may also be changed 
by using the same arrow keys up arrow for "on" 
and down arrow for "off'. If a wrong key is 
pressed you may clear the display by pressing 
the clear key. This will return the display to the 
original value. 

KEY NO. DESCRIPTION 

After the desired value is changed, press the 
ENTER key. The display will blank for 1/2 
second then return, indicating the new value has 
been entered. 

The changed values will be stored and executed 
on the next cycle. You may exit the AUTO 
TEACH mode by pressing the TEACH key 
again or by not pressing any key for 60 seconds. 

If the manual key is pressed, then both teach and 
auto mode will be terminated. 

3.6 AUXILIARY KEY DEFAULTS 

When the 410 reciprocator is shipped from the 
factory it has zero's in all of its parameters. This 
means that before the reciprocator can be used in 
an Auto cycle it must be programmed for the die 
in the machine (see programming section). 

The following is a list of AUX key default 
values set at RIMROCK. These values are used 
for testing and will not work in a normal die cast 
program. 

DEFAULT 
AUX 1 I MINIMUM SPEED (31 0 ONLY) 15 

2 CUSHION SPEED (3IO ONLY) 15 
AUX2 I LUBE A PURGE TIME 0.0 

2 LUBE B PURGE TIME 0.0 
3 LUBE C PURGE TIME 0.0 
4 LUBE D PURGE TIME 0.0 

AUX3 1 CHECK POSITION NOT SET 
2 DECEL POSITION (31 0 ONLY) 0 
3 CUSHION DECEL ADJUSTMENT(31 0 ONLY) 400 
4 LUBE C DWELL POSITIONS SET 0 
5 LUBEC SWEEP POSITIONS SET 0 
6 LUBE D DWELL POSITIONS SET 0 
7 LUBE D SWEEP POSITIONS SET 0 

AUX4 1 STROKE LENGTH 0.0 
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2 SHORT CYCLE ON/OFF O(OFF) 
3 ACTIVE MEMORY AREA 1 
4 SET CYCLE OPTIONS O(OFF) 
5 9.01 FAULT SENSITIVITY 2.0 
6 MESSAGE CENTER PRIORITY O(NONEJ 
7 CHECK DCM IN AUTO O(OFF) 
8 REST CUSHION ON/OFF O(OFF) 
CYCLE STATISTICS (HOME KEY) 
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410 SDR SET UP SHEET 

MACHINE# _ ____ _ DIE # ____ _ _ 

JOB NAME-# - ----------- --- -

SHOT POSITION _ _ _ _ MEMORY AREA ______ __ 

CONTROL PANEL SETTINGS 

MACHINE POSITIONS 

APPROACH POS POSITION 1 POSITION2 

POSITION 3 POSITION 4 POSITION 5 

POSITION 6 POSITION? POSITION 8 

POSITION 9 POSITION 10 POSITION 11 

POSITION 12 POSITION 13 POSITION 14 

POSITION 15 POSITION 16 POSITION 17 

POSITION 18 POSITION 19 POSITION20 

SPRAY FUNCTIONS Position #s Function Turned On 

AIR DWELL-SET TIME 

*LUBE B DWELL-SET TIME - ---------- --

LUBE A DWELL-SET TIME -------------

AIR SWEEP-SET SPEED 

*LUBE B SWEEP-SET SPEED---- ------ --­
LUBE A SWEEP-SET SPEED --- - ---- -----

* Two Lube ONLY 

SPEEDS 

POSITION 1 TO 2 ____ POSITION 2 TO 3 __ __ 

POSITION 3 TO 4 ____ POSITION 4 TO 5 __ __ 

POSITION 5 TO 6 ____ POSITION 6 TO 7 __ __ 

POSITION 7 TO 8 ____ POSITION 8 TO 9 __ 

POSITION 9 TO 10 ___ POSITION 10 TO 11 ___ 

POSITION 11 TO 12 ____ POSITION 12 TO 13 __ __ 
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410 SDR SET UP SHEET PAGE 2 

POSITION 13 TO 14 __ POSITION 14 TO 15 __ 

POSITION 15 TO 16 _ _ POSITION 16 TO 17 __ 

POSITION 17 TO 18 __ POSITION 18 TO 19 __ 

POSITION 19 TO 20 __ 

FAST SPEED 

SLOW SPEED 

DWELL TIMES 

AT1 __ AT2 __ AT3 __ 

AT4 __ AT5 _ _ AT6 __ 

AT7 __ AT8 __ AT9 _ _ 

AT 10 __ AT 11 __ AT12 __ 

AT 13 _ _ AT 14 _ _ AT 15 __ 

AT 16 __ AT 17 __ AT 18 _ _ 

AT19 AT20 _ _ 

NOTE: PRESSURES: LUBE PSI 

SPRAY AIR PSI 

PILOT AIR PSI 

AUX 1 Settings are not used on 410. 

AUX2 

(Lube Purge A) __ _ 

(Lube Purge B) __ _ 

(Lube Purge C) _ _ _ 

AUX 3 410 does not use the decel position or cushion decel adjustment parameters. 

(Check Position) _ _ _ 

NOT USED __ _ 

NOT USED __ _ 
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410 SDR SET UP SHEET PAGE 3 

(LubeC Dwell Position Set) ________ _ 
Position #s Function Turned On 

(LubeC Sweep Position Set) ________ _ 
Position #s Function Turned On 

(Stroke length) 

(Short Cycle) 

(Active Memory Area) 

(Set Cycle Options) 

(9.01 Fault Sensitivity) __ _ 

(Message Center Priority) __ _ 

(Check DCM in AUTO) ___ _ 
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4. COMPONENTS 

4.1 ELECTRICAL - GENERAL 

The reciprocator electrical system components 
each run off one of the power sources available 
in the control cabinet. 

Referring to the schematic, the primary power 
source is the 120 V AC power supplied by the 
customer. This powers the interlocks, the cycle 
complete relay (702 CR) and feeds the 
transformers primary side. 

The 120 VAC supply also powers the power 
supply. The power supply is a 5, 12 and 24 VDC 
regulated supply. The 5 volt and 12 volt supply 
power the card cage and keypad. The 24V 
supply powers the proximity switches. 

The I/0 rack, located on the top of the control 
module, is the means by which the various 
components (operating at one of the voltage 
levels) are interconnected. The modules on the 
I/0 rack are the basis of the inter-connections. 
For instance, when an interlock is made it will 
send its 120V signal to its corresponding yellow 
module and light up the LED next to it to show 
the signal was received. The circuit boards in 
the card cage, specifically the Digital I/0, 
receive a low voltage DC signal from the I/0 
rack telling it the module is "on". The same is 
true of the limit switches which tum on their 
corresponding white modules. The CPU can, in 
tum, send signals back by turning on various 
black and red modules. The function of each 
module is shown on the schematic. 

4.2 ELECTRICAL - SPECIFIC 

**************************** 
Whenever a board is removed from or inserted 
into the card cage, the power must be off. 
Failure to do this may damage the boards. 

· **************************** 
CENTRAL PROCESSING UNIT (CPU 
BOARD): 

The CPU is the brain of the reciprocator, it 
contains the software and interfaces the other 
boards. The software is contained on the 
FLASH EPROM chip and the current values of 

the programmable parameters are held on the 
battery backed ram chip. Refer to the CPU 
drawing for the detail of this board. This board 
connects to the keypad and message center from 
its front edge. 

The digital I/0 can be part of the CPU or 
separate and is responsible for receiving the 
input signals from and sending the output signals 
to the I/0 rack. This board has a ribbon cable 
running between it and the I/0 rack. 

PIN: see detail assembly drawings for part 
number. 

SERVO BOARD: 

The Servo board powers and receives feedback 
from the encoder, controls the signals that drive 
the arm, thus keeping track of and controlling 
the arm's position. It is connected to the 
computer, to the servo drive and to the encoder. 

PIN: see detail assembly drawings for part 
number. 

I/O RACK: 

The I/0 rack interfaces the various input and 
output signals between the card cage, the 
reciprocator and the D.C.M. Each module on 
the I/0 rack has a fuse and LED that correspond 
with it. A fuse is located to the bottom right of 
each module and the LED is directly to the left 
of the module. 

The LED's indicate when the module is "on". It 
is possible for the LED to be on if the fuse is 
blown, so if a function corresponding to a certain 
module is not working but the LED lights, check 
the fuse. PIN: 7622-201 

I/0 MODULE PIN: 

120 V AC INPUT: 7622-402 (yellow) 

120 V AC OUTPUT: 7622-403 (black) 

24 VDC INPUT: 7622-404 (white) 

24 VDC OUTPUT: 7622-405 (red) 

CARD CAGE: 
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410 SDR SET UP SHEET PAGE 3 

(LubeC Dwell Position Set)--------­
Position #s Function Turned On 

(LubeC Sweep Position Set)-- - - ----­
Position #s Function Turned On 

(Stroke length) 

(Short Cycle) 

(Active Memory Area) 

(Set Cycle Options) 

(9.01 Fault Sensitivity) __ _ 

(Message Center Priority) __ _ 

(Check DCM in AUTO) ___ _ 
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4. COMPONENTS 

4.1 ELECTR1CAL - GENERAL 

The reciprocator electrical system components 
each run off one of the power sources available 
in the control cabinet. 

Referring to the schematic, the primary power 
source is the 120 VAC power supplied by the 
customer. This powers the interlocks, the cycle 
complete relay (702 CR) and feeds the 
transformers primary side. 

The 120 VAC supply also powers the power 
supply. The power supply is a 5, 12 and 24 VDC 
regulated supply. The 5 volt and 12 volt supply 
power the card cage and keypad. The 24 V 
supply powers the proximity switches. 

The I/0 rack, located on the top of the control 
module, is the means by which the various 
components (operating at one of the voltage 
levels) are interconnected. The modules on the 
1/0 rack are the basis of the inter-connections. 
For instance, when an interlock is made it will 
send its 120V signal to its corresponding yellow 
module and light up the LED next to it to show 
the signal was received. The circuit boards in 
the card cage, specifically the Digital I/0, 
receive a low voltage DC signal from the I/0 
rack telling it the module is "on". The same is 
true of the limit switches which tum on their 
corresponding white modules. The CPU can, in 
tum, send signals back by turning on various 
black and red modules. The function of each 
module is shown on the schematic. 

4.2 ELECTR1CAL - SPECIFIC 

**************************** 
Whenever a board is removed from or inserted 
into the .card cage, the power must be off. 
Failure to do this may damage the boards. 

**************************** 
CENTRAL PROCESSING . UNIT (CPU 
BOARD): 

The CPU is the brain of the reciprocator, it 
contains the software and interfaces the other 
boards. The software is contained on the 
FLASH EPROM chip and the current values of 

the programmable parameters are held on the 
battery backed ram chip. Refer to the CPU 
drawing for the detail of this board. This board 
connects to the keypad and message center from 
its front edge. 

The digital I/0 can be part of the CPU or 
separate and is responsible for receiving the 
input signals from and sending the output signals 
to the I/0 rack. This board has a ribbon cable 
running between it and the I/0 rack. 

PIN: see detail assembly drawings for part 
number. 

SERVO BOARD: 

The Servo board powers and receives feedback 
from the encoder, controls the signals that drive 
the arm, thus keeping track of and controlling 
the arm's position. It is connected to the 
computer, to the servo drive and to the encoder. 

PIN: see detail assembly drawings for part 
number. 

I/O RACK: 

The I/0 rack interfaces the various input and 
output signals between the card cage, the 
reciprocator and the D.C.M. Each module on 
the I/0 rack has a fuse and LED that correspond 
with it. A fuse is located to the bottom right of 
each module and the LED is directly to the left 
of the module. 

The LED's indicate when the module is "on". It 
is possible for the LED to be on if the fuse is 
blown, so if a function corresponding to a certain 
module is not working but the LED lights, check 
the fuse. PIN: 7622-201 

110 MODULE PIN: 

120 VAC INPUT: 7622-402 (yellow) 

120 VAC OUTPUT: 7622-403 (black) 

24 VDC INPUT: 7622-404 (white) 

24 VDC OUTPUT: 7622-405 (red) 

CARD CAGE: 
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The card cage houses the boards referred to 
above. The boards may be placed in any of the 
slots in the cage and in any order (RIMROCK 
has spelled out positions on drawings for 
convenience only). The card cage, and thus the 
boards, receive their power from the connector 
on the bottom of the cage. These boards are 
very voltage sensitive so the voltage going into 
the card cage must be held at 5.20 to 5.25 VDC. 
Refer to the 5V power supply section for 
adjusting this voltage. Be sure the power is off 
when inserting or removing the boards from the 
card cage. 

DOOR SWITCH: 

The door switch is in series with the control 
power. The reciprocator will not go into 
MANUAL or AUTO mode until the door switch 
is either pressed in by the cabinet door or pulled 
out when the door is open. Its intermediate 
position is open. 

CONTROL POWER RELAY (701 CR): 

This relay is the control power relay and is 
activated by the output module in slot 0 on the 
I/0 rack. It goes closed when the 
MANUAUON key is pressed. 

SERVO MOTOR CONTROLLER: 

The motor controller takes the analog signals 
from the servo board in the card cage (through 
wires 45 & 46) and converts it into the 
appropriate speeds and motor directions. The 
motor controller table on the schematic shows 
the wiring of the servo drive and the motor 
controller. The control box wiring diagram, 
shows the motor controller pots and dip switch 
settings. The settings for these pots are also 
shown on this drawing and are shown at their 
correct positions. 

The servo motor controller used in the 
RIMROCK 410 Servo Drive Reciprocator is an 
Advanced Motion Controls B25A-AC, (B25A40 
for 80") series Pulse Wave Modulated servo 
amplifier. It has a red/green LED on the top, 
when the LED is red the drive is powered, but 
not enabled. When the LED is green the drive is 
powered and enabled. Enabled indicates that the 
motor can move if given a command. This 

controller has four user potentiometers which are 
described below. 

·************************************** 
WARNING: Hazardous voltages are exposed 
during the set up and operation of the motor 
control unit. Exercise extreme caution-ONLY 
qualified personnel should perform adjustments 
to the motor control unit. 

************************************** 

Potentiometer 1 - Loop Gain 

This control sets the voltage to current scaling 
factor. Turning it clock-wise increases the loop 
gain. The unit is shipped with Potentiometer I 
in the full CCW position and it is recommended 
that it not be changed. 

Potentiometer 2 - Current Limit 

This control limits the motor's top end torque 
(current). It adjusts both continuous and peak 
current limit maintaining selected ratio. Turning 
it clock-wise increases the current limit. The unit 
is shipped with Potentiometer 2 in the full CW 
position and it is recommended that it not be 
changed. 

Potentiometer 3 -Reference Gain 

This control adjusts the ratio between the input 
signal and the output variables (voltage, current, 
velocity). Turning it clock-wise increases the 
reference gain. The unit is shipped with 
Potentiometer 3 in the full CW position and it is 
recommended that it not be changed. 

Potentiometer 4 - Offset I Test 

This control adjusts the imbalance in the input 
signal or in the amplifier (servo motor 
controller). The unit is shipped with 
Potentiometer 4 in the middle of its adjustment 
and it is recommended that it not be changed. 
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Wires 703 and L2 feed in the power to the servo 
motor controller. 

PIN: 06664-51 

ENCODER: 

The encoder is an optical device which tracks the 
arm. It works by shining a light through a disk 
which rotates with the arm. The disk has fme 
etches in it around its circumference where the 
light shines through. These etches in tum cause 
a series of pulses in the light as it shines through. 
The encoder then sends these pulses back to the 
servo card where they are counted, thus keeping 
track of the arm. The encoder is powered by and 
directly connected to the servo board in the card 
cage. Some models of encoders are susceptible 
to damage due to improper wiring so care must 
be taken when working with them. The encoder 
on the 410 SDR is part of the motor that drives 
the arm, and cannot be disassembled. 

INTERCONNECT PCB: 

The interconnect PCB (Rimrock Corporation 
PIN 140CI 1450-253) provides connect1v1ty 
between the Servo Controller card,the 
servomotor encoder, the servomotor brake, and 
the servo amplifier. The servomotor encoder 
inputs plus over travel proximity switches (full 
extend and rest switches) are routed to the servo 
controller. The servo amplifier analog inputs and 
servo amplifier enable signals are routed from 
the servo controller. The failsafe brake signal 
from the servo controller is used to operate the 
solid state output module, which, in tum, 
operates the arm brake. 

POWER SUPPLY: 

This power supply feeds both the card cage and 
the keypad. The card cage requires a steady 
voltage input, so the power supply is regulated. 
The pot. which regulates it is located in the top 
of the supply and should be set for an output of 
5.20 TO 5.25 VDC across wires 15 and 16. 

KEYPAD: 

The keypad is a combination of the keyboard 
and a circuit board mounted behind it. The 
keypad is hooked up directly to the CPU via a 
serial communications network in the card cage. 
A 13- pin c01mector is also located on the back 

of the keypad which is used to connect any 
remote switches. This connector may also be 
used to troubleshoot for any bad keys on the 
keypad (see the Troubleshooting section). 

PIN: 11120-102 (Keypad) 

PIN: 11120-109 (Back Display Board) 

VIDEO KEYPAD: 

As an option this machine is available with a 
Video Touch Screen Operator Interface, for use 
as a Keypad. This Video Interface utilizes a 
Capacitive Touch Screen on front of a Color 
LCD Flat Panel Display. All RIMROCK 
Machine in a cell can be controlled by this one 
interface. All functions are similar to utilizing a 
Standard Keypad. The only exceptions are in 
the teach area, where this device makes 
programming easier. This system is a 
combination of a Single Board Computer, LCD 
Color Flat Panel Display, Capacitive Touch 
Screen and Power Supply, all in one control box. 

PIN: 11850-65 (Assembly) 

PROXIMITY SWITCHES: 

The reciprocator uses four proximity switches: 

(1) Full Retract (rest position 701PS) 

(2) Check Position PS (702PS) 

(3) Reciprocator Clear PS (703PS) 

(4) Reciprocator CW PS (706PS) 

These are all normally open switches. 

PIN:02863-20 
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5. MAINTENANCE & TROUBLESHOOTING 

5.1 MAINTENANCE 

BEARING LUBRICATION: 

The 410 Servo Drive Reciprocator is equipped 
bearings that are lubricated at assembly: This 
means there are grease fittings but no periodic 
lubrication is required. 

GEAR BOX MAINTENANCE: 

The gearbox used by the 410 reciprocator is a 
precision speed reducer. It is filled with grease 
by the manufacturer of the reducer. A grease 
change should be done every 10,000 hours or 
every 2 years. 2.5oz. of new grease (Shell 
Darina XL EP 2) should be re-packed after 
removing the old grease and cleaning the 
internal parts. Before replacing the gearbox input 
half, the pilot counter-bore in the side plate 
should be cleaned making sure any gasket or 
foreign material is removed. The counter-bore 
should have silicon gasket material applied 
(Loctite Ultra Copper). Be careful that NO 
excess silicon goes into the gear box area as this 
will damage the reducer. Over greasing will also 
cause damage to the reducer. 

5.2 TROUBLESHOOTING 

The procedures in this section are intended as a 
reference for the experienced technician. It is 
strongly recommended that a digital multi-meter 
be used for all tests. Any meter used should 
have an input impedance of 20 megohms or 
higher. 

Here is a list of the trouble codes which will 
appear in the upper right-hand LED window 
above the fault number display. 

TROUBLE MEANING 
CODE 

0 NOT USED 

1 ENCODER NOT COUNTING 
UP(31 0 ONLY) 

2 ENCODER NOT COUNTING 
DOWN(310 ONLY) .... 

3 NOT USED ,;, 

4 NOT USED ' 
5 NOT USED .. 

6 NOT USED 

7 701-CR SHORTED OR Jll1v1PED 
OUT ; 

8 NOT USED 

9 NOT USED 
10 NOT USED 
11 FULL RETRACT SWITCH ON 

EARLY(410 ONLY) 

12 FULL EXTEND SWITCH CAME 
ON(410 ONLY) 

13 SERVO SYSTEM FAULTED(410 
ONLY) 
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5.2.1 RECIPROCATOR FAULT LIST 

In most cases faults can be cleared by pressing 
the Clear key. The explanation of faults below 
will indicate the reason for the fault, and in 
many cases give the correction for the fault. 

COMMUNICATION FAULTS 

8.91 FAULT- NOT USED 
8.92 FAULT- TOO MANY BAD CHECKSUMS (COMl) 
8.93 FAULT- TOO MANY CONSECUTIVE RETRIES (COMl) 
8.94 FAULT- UNRECOGNIZED COMMAND FROM KEYPAD (COMl) 
8.95 FAULT- KEYPAD NOT RESPONDING (COMl or COM2) 
8.96 FAULT- NOT USED 
8.97 FAULT- TOO MANY BAD CHECKSUM~ (COM2) 
8.98 FAULT- TOO MANY CONSECUTIVE RETRIES (COM2) 
8.99 FAULT- UNRECOGNIZED COMMAND FROM KEYPAD (COM2) 

OPERATIONAL FAULTS 

9.00 FAULT- CHECK CONTROL POWER SENSE INPUT · - -_fl::.!__!l__!_5 '!~~ to/f/9-t ~\ .. f"' .. ." 
9.01 FAULT- CHECK POSITION ERROR ARM IS OUT OF POSITION ----'---
9.02 FAULT- CHECK POSITION NOT SET CORRECTLY 
9.03 FAULT- LOST DCM IN AUTO SIGNAL 

. 9.04 FAULT- PROGRAM ERROR 
9.05 FAULT- O.K. TO EXTEND LOST (DCM CLEAR SIGNAL) 
9.06 FAULT- DIE LOCKED RECEIVED BEFORE CYCLE COMPLETE 
9.07 FAULT- ENCODER TRACKING FAULT 
9.08 FAULT- NOT USED 
9.09 FAULT- NOT USED 
9.10 FAULT- NOT USED 
9.11 FAULT- NOT USED 

5.2.2 COMM. FAULT CORRECTION 

8.92 TOO MANY BAD CHECKSUMS -
Check for loose connections on (COMl) 
serial cable or possible R.F. interference 

8.93 TOO MANY CONSECUTIVE RETRIES 
Check for loose connections on (COMl) serial 
cable or possible R. F. interference. 

8.94 UNRECOGNIZED COMMAND FROM 
KEYPAD Check for loose connections on 
(COMl) serial cable or possible R. F. 
interference. 

8.95 KEYPAD NOT RESPONDING -
Check serial cables and their connections 
(COMl or COM2). 

8.97 TOO MANY BAD CHECKSUMS -
Check for loose connections on (COM2) 
serial cable or possible R.F. interference. 

8.98 TOO MANY CONSECUTIVE RETRIES 
Check for loose connections on (COM2) serial 
cable or possible R. F. interference. 

8.99 UNRECOGNIZED COMMAND FROM 
KEYPAD Check for loose connections on 
(COM2) serial cable or possible R. F. 
interference. 
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5.2.3 OPR. FAULT CORRECTION 

9.00 CONTROL POWER - Power to the 
power sense circuit has been lost or is stuck 
on. If a trouble code of 7 is given then 701-
CR is shorted or jumped out. If no trouble 
code then check the external safeties, door 
switch, and E-STOP buttons. If those are ok, 
reapply power by going to manual mode. If 
trouble code is 7 then circuit breaker 90 1-CB 
must be cycled before going to manual mode. 

9.01 CHECK POSITION ERROR - Press 
Clear key, and check Encoder connections, re­
teach the Check Position, and check 9.01 fault 
sensitivity setting. Also check the check 
position proximity switch for proper operation. 

9.02 CHECK POSITION OUT OF RANGE­
Press Clear key and reset Check position. It is 
not set correctly. See Check Position setting 
under AUX 3 in section 3. 

9.03 Lost DCM in auto-press clear key and 
check status ofinput 23. 

9.04 PROGRAM Error-Check position 
proximity switch not activated during auto 
cycle or Spray Position, less than Approach 
Position. Modify program to trip check 
position proximity switch or reposition check 
position proximity switch. Modify Spray 
Position or Approach Position. 

9.05 NOT O.K. TO EXTEND LOST Lost 
O.K. to Extend trying to Extend in Auto or 
Manual. If in Auto-Manually Retract arm out 
of die. If in Manual-release Extend key or 
activate O.K. to Extend interlock. 

9.06 RESET BEFORE CYCLE COMPLETE­
The reset interlock (die locked) is received 
before the arm reaches the Approach Position. 
Press the Clear key and check die cast 
machine cycle. 

9.07 ENCODER TRACKING FAULT -
Computer has lost track of arm during 
movement. This fault can also be generated 
by a proximity Switch that is activated out of 
sequence. Check the trouble code in the upper 
right display for additional information. Press 
the Clear key and check Encoder connections 
and Servo Motor Controller. 

5.2.4 110 DESCRIPTION 

The simplest way to check a module is to 
switch it with one you know is good. If this 
corrects the problem replace the module. 

Output functions I/0 rack 1: 

# 0 Turns on the control power (70 1-CR) 
provided the control box door is closed when 
the manual key is pressed. 

# 1 Turns on cycle complete relay (702-CR) 
at the end of the Auto cycle. This will stay on 
until the reset signal is received from the die 
cast machine or power is removed from the 
box. 

# 2 Output for Blow valve. 

# 3 Output for Lube "B" pilot solenoid. 

# 4 Output for Lube "A" pilot solenoid. 

# 5 Output for Spray Air "B" solenoid. 

# 6 Output for Spray Air "A" solenoid. 

# 7 Turns on wait 1 relay (708-CR) when it is 
programmed in an auto spray cycle. 

# 16 Turns on Reciprocator in Auto relay 
(706-CR) whenever the reciprocator is placed 
in auto mode. 

# 17 Turns on Reciprocator Faulted relay 
(707-CR) when a fault occurs on the 
reciprocator. This will stay energized until the 
fault condition is cleared. 

# 18 Output for Lube "C" pilot solenoid. 

# 19 Output for Spray Air "C" solenoid. 

# 21 Turns on Wait 2 relay (709-CR) when it 
is programmed in an auto spray cycle. 

Input functions rack I/0 1: 

# 8 Die cast machine interlock (Dies Full 
Open). 

# 9 Die cast machine interlock (Die Start 
Open). 

# 10 Die cast machine interlock (Reciprocator 
Start). 

# 11 Die cast machine interlock (Die Locked). 
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# 12 Activated by proximity switch# 701-PS 
(Rest Position) when reciprocator is fully 
retracted. 

# 13 Check position, activated by PS-702. 

# 14 Control power sense. 

# 15 Die cast machine interlock (Continue 
from Wait 1). 

# 22 Die cast machine interlock (DCM in 
Auto). 

# 23 Die cast machine interlock (Continue 
from Wait 2). 

Output functions Interconnection PCB: 

J4 (1,2) Module S 1 Output for servomotor 
brake. 

J1 (1,2) Servo controller analog output to 
servo amplifier. 

J1 (3,4) Servo controller enable output to 
servo amplifier. 

Input functions Interconnect PCB: 

J4 (4,6) Servomotor (arm) full extend 
proximity switch. 

J4 (5,6) Servomotor (arm) full retract (rest) 
proximity switch. 

J4 (10,11) Servomotor encoder phase A 
differential inputs. 

J4 (8,9) Servomotor encoder phase B 
differential inputs. 

5.2.5 POWER SUPPLY: 

As mentioned in the components section this 
power supply should have a reading of 5.20 to 
5.25 VDC across wires 15 and 16. This is the 
voltage that gets fed into the card cage and 
keypad. This power supply also has a +/- 12 
VDC and a 24 VDC output. The +/- 12 VDC 
is used for communications and the 24 VDC 
supply is used for limit switches. The 
incoming voltage to the power supply should 
be 120 VAC. 

Voltage checking on power supply: 

5 volt supply 

Using a digital multi meter on 5 volts DC scale 
measure the voltage on wires# 15 & 16. This 
should read 5.20 to 5.25 VDC. If the voltage is 
low, disconnect the power connectors to the 
card cage and the keypad. Measure the 
voltage again, if the voltage is normal there is 
a short somewhere in the wiring, card cage or 
keypad. Use the elimination method to locate 
the problem. 

12 volt supply 

Using a digital multi meter on 20 volts DC 
scale measure the voltage on wires # 80, 81 & 
82. The voltage between 80 and 81 should 
read 12.0 to 12.1 volts. The voltage between 
80 and 82 should read - 12.0 to -12.1 volts. If 
the voltage is low, disconnect the power 
connectors to the card cage and the keypad. 
Measure the voltage again, if the voltage is 
normal there is a short some where in the 
wiring, card cage or keypad. Use the 
elimination method to locate the problem. 

24 volt supply 

Set the DMM to 24 volt scale and measure the 
voltage across wires # 1 & 11 , which should 
read 24 - 28 volts. If this voltage is low use 
the elimination method to locate the problem. 

To check the isolation between the DC and 
AC portions of the supply, take readings from 
15 to 9Ll and 9L2: the readings should be 
approximately 0-0.5 VDC. The same is true 
of wire 16 to 9Ll, 9L2 and GND. 

To check the DC ripple take readings from 15 
and 16: the value should be less than 0.3 V AC. 

************************************** 
WARNING: Hazardous voltages are exposed 
during the set up and operation of the motor 
control unit. Exercise extreme caution-ONLY 
qualified personnel should perform adjustments 
to the motor control unit. 

************************************** 

5.2.6 ENCODERS: 

One method of checking an encoder is to 
switch it with an encoder on another machine 
to see if the problem follows the encoder 
(remember the encoder on this machine is part 
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of the motor, so the motor will have to be 
changed). 

Another check that may be made is to jog the 
arm while in teach mode with an appropriate 
parameter being displayed (i.e. the 
APPROACH POSITION parameter while 
jogging the arm forward). While jogging the 
arm periodically release the jog key and note 
the value displayed in the window each time. 
The value should increase/decrease in an 
expected manner. Most likely if this is not the 
case the machine will be experiencing 9.07 
(following fault) faults. 

5.2.7 CIRCUIT BOARDS: 

The only method available for checking a 
circuit board is to replace it with one that is 
known to be good. 

************** NOTICE************* 
When it is necessary to remove a circuit board 
from the card cage, it is imperative that all 
power be removed from the control panel. 
This is also true when installing a circuit board 
in the card cage. Failure to due so will cause 
permanent damage to the circuit board. 
************************************ 

5.2.8 KEYPAD: 

If a key on the keypad does not respond, the 
problem may be that the key has worn out. 
The method for checking the keys is to first 
locate the 13-pin connector on the lower right 
hand portion of the PC board mounted to the 
back of the keypad. Next, remove this 
connector and refer to the chart below to flnd 
out which two pins correspond to the key in 
question: the pins are numbered from top to 
bottom. Next, take a voltmeter set to read 
ohms or continuity and put the leads on the 
pins and push the key; continuity should be 
made. 

If the key being tested is the MANUAL/ON 
key, make sure that the door switch is not the 
cause of the problem. If the switch is in its 
center, or open position the reciprocator will 
not go into MANUAL mode. 

Testing Keypad switches: 

Using a digital Multi-meter on low ohms 
scale, the key pad can be checked using the 
following pin out chart. The pins referred to 
are located in the lower right hand corner next 
to the blue ribbon connector on the rear of the 
display circuit board. They are numbered 
from the top down . Using a low ohms scale 
with the leads on the desired pins, depressing 
the key you wish to test, you should see a "0" 
reading. This action tells you the key is 
functioning. 

KEY PIN #'s 
manual / on 3,5 
auto 2,5 
auto cycle start 5,10 
position set 3,4 
spray set 2,4 
speed set 4,10 
timer set 4,1 I 
teach 4,12 
AUX I 1,5 
AUX2 1,6 
AUX3 1,7 
AUX4 I ,8 
AUX5 1,9 
extend 3,7 
retract 2,7 
fast 7,10 
air blow 3,8 
lube "B" 2,8 
lube "A" 8,10 
spray step 2,6 
lube "C" 3,6 
up arrow/on 8,13 
down arrow 8,11 
clear 9,12 
enter 9,13 
add 5 2,9 
add 10 10,9 
add 15 11 ,9 
1 5,11 
2 5,12 
3 5,13 
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6 
7 
8 
9 
0 

6, 11 
6,12 
6,13 
7, 11 
7,12 
7, 13 
8,12 
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When making these tests, use test leads that 
have a sharp point. Taking care not to short 
any of these pins, as test results could be 
wrong. 
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5.2.9 ELECTRICAL SPARE PART LIST 

Mini I/0 Rack 07622-401 
Mini I/0 Module 120 VAC Input 07622-402 
Mini I/0 Module 120 VAC Output 07622-403 
Mini I/0 Module 24 VDC Input 07622-404 
Mini I/0 Module 24 VDC Output 07622-405 
Triangle Card Cage 11444-01 
Triangle CPU Board (small memory) 11440-05 
Triangle CPU Board (large memory) 11440-06 
Triangle CPU Breakout I/0 Board 11440-11 
Triangle Digital I/0 Board 11441-01 * 
Triangle Servo Board 11442-11 
Triangle Message Center 11450-156 
Triangle Power Supply 11450-70 
Keypad Display Board 11120-109 
Keypad Power Supply Board 11450-126 
IC PCB Board 11450-253 
Electric Brake (not for HD's) 11465-01 
Electric Brake (for HD's only) 11465-03 

*This part is used with a combination control box only (example 305 & 410 together). 

5.2.10 MECHANICAL SPARE PART LIST 

Complete Bearing Replacement Kit 
Body Bearing Replacement Kit 
Arm Bearing Replacement Kit 
Timing Belt (not for 80HD) 
Timing Belt (for 80HD only) 

SECTION 5 PAGE 7 

11600-29 
11600-30 
11600-31 
11426-03 
11426-04 

MAINTENANCE 2/22/01 VERSION 3.21 
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Electrical 



) 

) 

I 

''V'' NOTCH 

5 

NOTE: 
INSERT POLARIZING KEY fi~ 
(ITEM #4) INTO ,Q,-cQ~ ________ .:.__.....:..• ________ ......., 

CONNECTOR (ITEM #5) e §~!:::==================~ BETWEEN SLOTS 23/24 ~ o~~-------------------; 
AND 25/26 AS SHOWN. ~ a~DI---------------------; 

~ 0~~------------------------------------------~ 
~'~~ 0~~------------------------------------------~ 

·~ 0~~------------------------------------------~ 

li 
II 
II 
I~ ~~~======================~ limf TI II 

L I ruJ~ 
58" 

1 

CONNECTOR CRIMPING 
1 

-PART NO. 11083-04 

2 3 

6 
5 
4 
3 
2 

ITEM 

MArL: SEE ABOVE 

4. DEBURR 
3. SURFACE FlNISH 125 
2. ALL THREADS CLASS 2A OR 28 

"V" NOTC~~ 
PIN #1 

POLARIZING -------... ~ 

PIN ~ 

STEP 1: 
FOLD RIBBON CABLE 
OVER TOP OF 
CONNECTOR 

3 

~~CRIMPING BAR 
~ 

STRAIN RELIEF 

~R CRIMPING CABLE FOLD 
BACK CABLE AND ADD STRAIN 
RELIEF 

I­

I '"' 

SliP 2: 
PLACE STRAIN RELIEF 
(!liM #6) DOWN OVER 
CABLE UNTIL IT "SNAPS" 

6 

STRAIN RELIEF ASSEMBLY 
STRAIN RELIEF FOR ITEM 5 1 10935-001 
EDGE CONNECTOR ANSLEY 609-5051M 1 10935-010 
POLARIZING KEY ANSLEY 609-0005 1 10935-013 
STRAIN RELIEF ANSLEY 609-5031 1 11042-250 
HEADE~ CONNECT. ANSLEY 609-5030 1 11042-350 
RIBBON CABLE ANSLEY 171-50 58" 11041-50 
DESCRIPTION QTY PART NUMBER 

SCAJ..£ FUll I PIC 

SHEET OF" 

REV 

A 

1. PARTS TO CONFORM TO RIMROCK CORP. ENGR. &: MFG. STANDARDS 
NOTES (UNLESS OTHERWISE SPECIFlED) 

195 11/11 REMOVE -05 & -06 - NOT NEEDED, A R.h.l 
TOLERANCES UNLESS OTHERWISE SPECIFlED 

1'\l t / Af/i ,,, r:o• '"'' ' "' '"' ·· r.rrrT i""ll'"I"''V~ I ~,.- ...1. ('<f"l 1:"0/1 I"'T1f"l~'<:'- .J. 1 /&:.,< Mr> TDI A ~11"'1 ("' I"'I'I'ITT)I"II C"VC'Tri! - -· 

L ~SIONS 

3-DIGIT DECIMALS= ±.005 ANGLES= ±1/2 
4-DIGIT DECIMALS= ±.0005 

TtiiS DRAWING IS 11-IE: PROPERTY OF RIWROO< CORP. AND IS fOR lHE 
CONFlOENllAL USE OF" THE BUYER OR SlJPPUER OF" THIS ECUIPt.IENT 

I .. . ··-
. ·. ". --- . '_}t: 

I 

I 
f 

I 



t-

SERVO CONTROLLER 
CARD CONNECTOR 
PROLOG 7.340-01 

~ n~="P• •oo 

::.. ~'\Jkf i'll:l FINI!.H 12!. 
2. AU. lliREAOS CLASS 2A OR 26 
1. PARTS 10 CONFORM TO RIMROCK CORP. ENGR. o!c Mf"G. STANDARDS 

NOTES (UNL£SS OlliERWIS£ SPECJFIEO) 

4 

NOTE: 
SHIELDS MUST BE INOIVIOUALL Y 
PROTECTED FROM EACH OTHER 
USE I /8" HEA TSHRINK (;;\, 
ON BOTH ENOS OF CABLE. \..V 

~ . REO HEAT SHRINK NOTE: \'11RE TIE AS REQUIRED REO HEAT SHRINK 
ENCODER CABLE 

.~ 

BLACK HEAT SHRINK 
NOTE: 
THE JUMPER Y~RE MUST BE 
SOLDERED TO THE PIN#.35 WIRE 
AND COVERED WITH HEAT SHRINK. CD 

.36" 

SERVO CARD TO IC PCB CONNECTOR CABLE 

SERVO CARD COLOR FUNCTION SERVO IC PCB 
CONN. PIN # CONN. PIN # 

1 GREEN A+ 1 
::.:: 2 BLACK A- 2 :z 

N/C SHIELD SHIELD /GREEN .3® cr. 
:z: 

4 REO B+ 4 V> 
ENCODER ,_ 

5 BLACK B- 5 < CABLE w N7C SHIELD SHIELD/RED 6® :z: 
0 35 WHITE +5VOC .35 w 
0:: 27 BLACK 5VOC COMM 27 

N!C SHIELD SHIELD/WHITE 18® 

REFERENCE 
.38 RED REF + .38 

::.:: 
.37 BLACK REF - .37 :z 

CABLE cr. 
34 SHIELD SHIELD/RED NlC :X: 

V> 21 WHITE ENABLE 21 >-
BRAKE 25 < 25 BLACK ....... 

:X: CONTROL 18 SHIELD SHIELD/WHITE N/C 
::.:: 

CABLE 30 BLACK CCW LIMIT 30 u 
< 

32 GREEN CW LIMIT 32 -' 
CD 

12 SHIELD SHIELD /GREEN N/C 

JUMPERS 
8-9 BLUE Z- TO GND N/C 
7-.35 BLUE Z+ TO +5VOC N/C 

BLACK HEAT SHRINK 
REFERENCE & CONTROL CABLES 

9 
8 
7 
6 
5 
4 
3 
2 
1 

ITEM 

~ 
~ 
~ SERVO IC PCB 
I CONNECTOR 
0(!] 

I RIMROCK OWG # 
I 140C11450-25.3 
(!]0 
El@ 

PIN #1 

HEA TSHRINK 1 /8" BLACK 
WIRE TIE - SMALL 
1/4" HEAT SHRINK TUBING, REO 
1/4" HEAT SHRINK TUBING, BLACK 
WIRE 20AWG BLUE 
CABLE, .3-n'11STED PAIR-SHIELDED 
RECEPTACLE PIN 
40-PIN CONNECTOR HOUSING 

DESCRIPTION 

30" 09810-4 
REF 03010 
6" 09810-8 
6" 09810-12 
6" 02898-49 
n· 02915-15 
30 11042-103 
2 11042-40 

QTY. PART NUMBER 

NOTE FOR PROLOG 7.340-01 ONLY P /N 16814-01 

MAiL: SEE ABOVE 

~A 

·-;-·--,·-;----r-----------+---+--+---i -;._.E:It<0-471-5tll FAHt4-47t-t073 ~~-G CABLE. 1-AXIS SERVO CARD 
*A R~-T- ., ............ -·;..,. CcNmbv" """' U.SA. TO 410 IC PCB 

(R DATt RO.AIU<S 

349 10.16 UPDATED TO AS GUILT. 
96 

l£T DR OC: ER OATt R[WARf(S 

lt£'60NS 

A AA 
TOU:RANCES UNL.ESS OlliERWISE SPECiflEO 

2-0IGIT OEOMALS• z.OlO fRACTIONS• * 1/64- FOR TRIANGLE 
3-0IGIT OEOI.4ALS= %.005 ANGLES= z 1/2 hTI4""os'""'OII;i-:A:,:.:_;,;;G~IS;;;,TI4E::;,...,PROPER==TY'""'OF:-:I!I=I<R=ocx=C(llll'=-c. """"o'""os'""'rO:::OA~lk(::r-i 
<I-DIGIT OE01.4ALS- ± .0005 CONriOEHTW. US£ OF lH( 8UI'EII OR SUP9UEll OF lHS EOUPWENT 

~£C 6 ·'J. 
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\ 

NOTE: JUMPER PIN 
NUMBERING SYSTEM 

PIN #1 STARTS AT NOTCH ----L.-----

2 4 6 
Wll 000 

000 
1 3 5 

W2 

117 

---------------------------------------­<=> •••·•···•••••••••••••••••••·••••••••••·• 

U11 

.12 

NOTE: CARD JUMPER-~ 
FOR CPU-1 

NOTE: BATTERY RAM - USED TO 
STORE CUSTOMER PROGRAM PARAMETERS 
AND SYSTEM MEMORY. 
FLASH MEMORY - RIMROCK AND 
SYSTEM PROGRAMS. 

4. DEBURR 
3. SURF ACE FINISH 125 
2. ALL THREADS CLASS 2A OR 28 
1. PARTS TO CONFORM TO RIMROCK CORP. 

ENGR. & MFG. STANDARDS 
Nu ~t.~ \.UNLt.;:,;:, 0 IHt.kWI::>t. ::iP t..CI~IED) 

ER CK 

W11 

MAT'L: SEE B.O.M. 

W15 

W14 

r---

..-- . 
0 
I 

..--
r--. 
CXJ 
r--. 

.----
'-- r-

UJ 
,......--.. .. . . .. . . 
..__ 
r--.. . . . . . . . . 
......_ 
r--.. . . .. . . . . 
'---

JUMPER 
CONFIGURATIONS 

CPU - 1 CPU-2 
W2 2-3 W2 2-3 
W3 1-2 W3 2-3 
W4 1-2 W4 1-2 
W5 2-3 W5 2-3 
W7 1-2 W7 1-2 
WB 1-2 W8 1-2 
W9 1-2 W9 1-2 

W1 0 2-3 W10 2-3 
W11 5-6 W11 3-4 
W14 2-3 W14 2-3 
W15 2-3 W15 2-3 

JUMPER CONFIGURATION 
FOR RS-232 

COMMUNICATIONS 

ICPU- 1 & CPU-21 
W6 I 1-2 

JUMPER CONFIGURATION 
. FOR RS-485 

COMMUNICATIONS 

jCPU-1 & CPU-21 
W6 I 2-3 

JUMPER W6 

P/N 11440-05 256K RAM (CPU-1) 
11440-06 512K RAM (CPU-2) 

DR CK DATE 4.13. 94 PIC 

1 OF 2 

PHONE: 614-471-5926 FAX:614-471-1073 ~~~~NC SINGLE BOARD SYSTEM 
*A Registered Trademark of Rimrock Corporation, Columbus, Ohio U.S.A 1-!:!::~-..;:_-:....:....:_ ___________ --1 

-: .._~:,,r..i ''-'L- ~ ~ ,L~.J- U l£1 '-i ''H'..;)'- ::, t- t..~'r lt.U 

2-0IGIT DECIMALS= :1:.010 FRACTIONS= :1: 1/64 
3-DIGIT DECIMALS= :1:.005 ANGLES= ±1/2 
4-DIGIT DECIMALS= ± .0005 

FOR TRIANGLE SYSTEM 
THIS DRA'MNC IS THE PROPERTY OF RIMROCK CORP. AND IS FOR THE 
CONFIDENTIAL USE OF THE BUYER OR SUPPLIER OF THIS EQUIPMENT 



( 
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t . 

NOTE: JUMPER PIN 
NUMBERING SYSTEM 

W1 

NOTE: CARD JUMPER 
FOR CPU-1 

NOTE: BATTERY RAM - USED TO 
STORE CUSTOMER PROGRAM PARAMETERS 
AND SYSTEM MEMORY. 
FLASH MEMORY - RIMROCK AND 
SYSTEM PROGRAMS. 

4. DEBURR 
3. SURF ACE FINISH 125 
2. ALL THREADS CLASS 2A OR 28 
1. PARTS TO CONFORM TO RIMROCK CORP. 

2 4 6 
W11 0 0 0 

000 
1 3 5 

W9 

0 

r 000000000, 
= = = = 
0 = = 0 'lnnnlilm11111111f" ::5 ::5 
~000000000~ 

ENGR. & MFG. STANDARDS ?f;O (\7 '>R .&nncn 1111/DCD T" rp11 7 

00 
00 
00 
00 
00 
00 
00 

==i 00 
r- 00 

00 
'::-:==::i 0 0 

00 !:==~ 
00 

r===t 00 
l:==~ 00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00. 
00 
00 
00 

00 I'--~ 
00 
00 

W17 

W16 

W15 

W11 

0 
I 

<( 

("'-.. 
C() 
("'-.. 

JUMPER 
CONFIGURATIONS 

CPU-1 CPU-2 CPU-3 
W1 
W2 
W3 
W4 
W6 
W7 
W8 
W9 

W10 
W11 
W12 
W13 
W14 
W15 
W16 
W17 

2-3 W1 2-3 W1 2-3 
2-3 W2 2-3 W2 2-3 

NONE W3 NONE W3 1-2 
1-2 W4 1-2 W4 1-2 
2-3 W6 2-3 W6 2-3 
2-3 W7 2-3 W7 2-3 
2-3 W8 2-3 W8 2-3 
1-2 W9 5-6 W9 3-4 

NONE W10 NONE W10 NONE 
5-6 

NONE 
W11 3-4 
W12 NONE W11 3-4 

5-6 
NONE W13 NONE W12 NONE 
NONE W14 NONE W13 NONE 
1-2 W15 1-2 W14 NONE 
1-2 W16 1-2 W15 1-2 
5-6 W17 5-6 W16 1-2 

W17 5-6 

W5 IS NOT PRESENT ON THIS BOARD 

P/N 11440-05 256K RAM (CPU-1) 
11440-06 512K RAM (CPU-2) 
11440-08 1 024K RAM (CPU-3) 

MAT'L: SEE BOM DRCK OATE4.13.94 PIC 

DATE 2 OF 2 
* RIMROCK CORPORATION J.:D~R~AWI~N~G~N~D.----..J..---.L---r:R::::"E:":"'V ---t 

1700 RIMROCK ROAD 1 0 8 440 05 F COLUMBUS. OHIO 43219 4 11 -
PHONE:614-471-5926 FAX:614-471-1073 ~~~~NG SINGLE BOARD SYSTEM 

*A Registerlfd Trademark of Rimrock Corporation, Columbus, Ohro U.S.A. ~;;:,:;....-----------------1 

2-DIGIT DECIMALS= ±.OlO FRACTIONS=± 1/64 FOR TRIANGLE SYSTEM 
~E~R +:-:-::+R=::E~MARI<=s=-------------t:-::':"ir::::=:-+::::CK~ 3-DIGIT DECIMALS= ± .005 ANGLES= ± 1/2 

4-DIGIT DECIMALS= ± .0005 
THIS DRAWING IS THE PROPERTY OF RIMROCK CORP. AND IS FOR THE 
CONFIDENTIAL USE OF THE 8U'I'£R OR SUPPLIER OF THIS EQUIPMENT REVISIONS 
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07:40:30 02 DEC 1996 Acct AC~ .Port 26 
Elill oi Hac.e.cials .So.n.eu by octl.iuon i~wrwer by .2a.ct. i~unwer 

Part Number 11440-05 - CPU#1 ASSYA W/RAM & FLASH CHIPS 

Bal Part 
~"'-- Number 

1 11440-02 
2 11440-21 
3 11440-25 

Description 

TRIANGLE 386 CPU BOARD 
FLASH EPROM 256k X 8 
128K X 8 LOW POWER RAM 

Qty I UM IT MPBT Rv 
Assy PHNP Lv 

1.000 EA CM P 
2.000 EA CM P 
2.000 EA CM P 

~EC6 

OR 
OR 
OR 



( 

07:41:07 02 DEC 1996 Acct ACY Port 26 
Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 11440-06 - CPU#2 ASSYA W/RAM & FLASH CHIPS 

Bal Part 
\Tl-)r Number 

Description Qty I UM IT MPBT Rv 
Assy PHNP Lv 

1 11440-02 
2 11440-21 
3 11440-27 

TRIANGLE 386 CPU BOARD 
FLASH EPROM 256k X 8 
256K X 8 LP STATIC RAM 

1.000 EA CM P 
2.000 EA CM P 
2.000 EA CM P 

OR 
OR 
OR 

I 

i 
. J 

l 

5 
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07142:04 02 DEC 1996 Acct ACY Port 26 
Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 11440-08 - CPU#3 ASSYA W/RAM & FLASH CHIPS 

Bal Part 
Nbr Number 

Description Qty/ UM IT MPBT Rv 
Assy PHNP Lv 

1 11440-02 
2 11440-21 
3 11440-26 

TRIANGLE 386 CPU BOARD 
FLASH EPROM 256k X 8 
512K X 8 LP RAM MODULE 

1.000 EA CM P 
2 . 000 EA CM P 
2 . 000 EA CM P 

OR 
OR 
OR 

I 

·I 
l 

SA I 
I 
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IR14 ICJl 
V' 

U22 

W14 _/ 

JUMPER TABLE 
REF DES PIN NUMBER 

2-3 ® 

--

./ 

END VIEW OF P/N 11442-11 
1-AXIS SERVO CARD 

J1 

PIN 1, TYP 

END VIEW OF P/N 11442-12 
2-AXIS SERVO CARD 

J1 

W1-W12 

W13 

Wl4 

3-4 ®® P /N 11442-11 (SRV-1) 1-AXIS 
P /N 11442-12 (SRV-2) 2-AXIS 1-2, 7-8, 9-10, 11-12 

W15 ALL OPEN 
NOTES: UNLESS OTHER'MSE SPEOFlED 

1. IOENlfY 'MTH PRO-LOG PART NUMBER AND 
wooa NUMBER AS APPUCABLE. 

SEE JlloiPER TABt.£ fOR JJWPER CONFlQJRA'HONS. 

4. DEBURR 
3. SURF ACE FINISH 125 
2. ALL THREADS CLASS 2A OR 28 
1. PARTS TO CONFORM TO RIMROCK CORP. 

ENGR. &: MFG. STANDARDS 
I'IU I C.~ ~UNLt.~::l UIHt.KWI~t. SPt.l.l ~ lt.U) 

MAT'L: OR AR DATE 6.6.95 SCALE FULL I PIC 

~-~-~-------------------+-~~--~----------------------------------~~ DATE ER 180 SHEET OF' 

REV 

8 
PHONE:61<4-471-5926 F'AX:614-471-1073 DRAWING SERVO CARD - PROLOG 

*A Registered Trademark of Rimrock CorporotiOfl, Columbus, Ohio U.S.A t-N-AM;;;.;E;_ _______________ _,. 
164 10.15 ADDED P/N 11442-12 FOR 2-AXIS SERVO 8 AR 96 CARD, AND CHANGED JUMPER ON W13. 
• Pr t""f') "'",., l""''r' r"Tr"'r'\ ,.,,,,... ,...,_, T •l"""t ,-. .. .... ...... _ ....... . ·- _._ -.,J;,..._., ._. "'"" ._, o .. ._\-_._ - o'\ 1\•~ ._I ~\,.o o & , ,_...., 

PIN NUMBERING 2-DIGIT DECIMALS=± .010 FRACTIONS=± 1/64 FOR TRIANGLE CONTROLS 
ER REMARKS .....,,..-......,_,-=-f--:-!~~-----------+:-==+-::-::-+-:::cK:-:-1 3-DIGIT DECIMALS= ± .005 ANGLES= ± 1/2 THIS DRA'MNG IS THE PROPERTY OF RIMRO~ CORP. AND IS FOR THE 

CONFIOENnAL USE OF' THE BUYER OR SUPPLIER OF THIS EQUIPMENT REVISIONS 4-DIGIT DECIMALS= ± .0005 



( 

) 
( . 

NOTE: JUMPER PIN NUMBERING SYSTEM 
JUMPERS SHOWN FOR V3.19 AND 
ABOVE SYSTEMS 

Uiw=o.D .... Ulw-

1~1~161~1616161~1~ 

L~ 
(])~ 

::::\0 "-JUI W-

~ 1 ~161616161~1 

c 
~,...------,< 

fii .___ -~n 
:::..0"'--!.ACJ - 6J 

r-:----.......1..:::-=- '1~~ 
'---------"-"))"' 

c: 
------~<:L-----------~ 

'------------'., 

u 8~ 

c::l c::l 

I II 
r-=- E) 

~ o r-=- c r=-0 nJ 

~ ~ @ 

r-=- s 

MAT'L: SEE B.O.M 

JUMPER 
CONFIGURA 110NS 

DIG-4 

J- 7 3- 4,5-6,7-8, 11 -12 

J-8 2-4,3- 5 

J- 9 3-4,5-6,7-8,9- 10 

J-1 0 NONE 

J- 11 NONE 

JUMPER 
CONFIGURA 110NS 

DIG-4 PREVlOUS TO V 3.19 

J-7 3-4,7-8,9-10,11-1 ~ 

J-8 2-4,3-5 

J-9 3-4,5-6,7-8,9-1 0 

J-10 NONE 

J-11 NONE 

P /N 11441-02 

I 

DRM DJ DArr4- 4-96 SCAJ.£ FULL PIC 

~~---4------------------------+--r-+--r---~----------------------------~CK DArr ffi092 

lJ§Mlw@@L~@ * ~~~:~~~~:~~ON 
Of 

4. DEBURR 
3. SURF ACE FlNISH 125 
2. ALL THREADS CLASS 2A OR 28 
1. PARTS TO CONFORM TO RIMROCK CORP. ENGR . & MFG. STANDARDS 

NOTES (UNLESS OTHERWISE SPECIFlED) 

R£\'1SIONS 

DRAWING NO. REV 

~ ~ COLUMBUS. OHIO 4J219 
~~~--~~--------------~------~ 

PHONE:614-471-5926 lELEX:245-401 FAX:61+-471-0063 DRA'MNG 144 1/0 CARD 
140811 440-25 

*A Registered Trademark of Rimrock Corporation, Columbus, Ol>lo U.S.A. f...:.N::::AM:::.:E'------:.._------------------------l 

TOLERANCES UNLESS OTHERWISE SPECIFlED 
2-0IGIT DECIMALS= ± .010 FR.AC110N"=-'- 1 /t:.4 
-.)- LJit>ll Ut.IJIMAL::.= ± .uuo ANGU:.~= ± 1/2 
4-0IGIT DECIMALS= ± .0005 

THIS DRAWING IS THE PROPERTY Of RIMROCK CORP. AND IS FOR THE 
CONFIOENilAL USE OF THE BUYER OR SUPPUER OF THIS EQUIPMENT· 
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O,QOOOOOO 
bl~oooo~b3 oooooooooo 

l ll I 
00000000000000000 

bl~% 0 0 0 0 0 0 0 a: 
~ ~0000000 
ooo 9oooooo I 

U1 5?0 o o o o o o lri CS7 ru .~ 
u m foooooo 
~ I 

4 a: 0000000 

!\.1 , 0 ~~4o 0 0 0 

a: I 
000000000 wgoooo 

~ I 0000000 

oo~s~ihioo ~ I 

R 

} 
1 

blbco o o o o o o~s 
O.,Q 0 0 0 0 0 0 ~ I ~ 
u'B 0 0 0 0 J=~S ~ o o o o o o o o o o 

0 0 0 0 0 0 0 0 0 ~®~ 0 0 0 0 

~ 0000 

0000000000 I 
~ I ::J 

U7o o o o o o o 

omm ~ 
CARD C40 

(JJ 
(JJ 
u 

-ooooooo 

00~~00000~00000001 
00000000 00000 

IN U.S.A. U2~ 0 

NOTE: CARD JUMPERED FOR DIG-3 --~ 

J2 

R27 

.J2 

~/ 

en ru 
cr: 

0 
("') 
a: 

ru 
("') 
a: 

!"'""---..., 

J1 

NOTE: JUMPER PIN 
NUMBERING SYSTEM 

2 4 6 810121416 

~[ gigiiigi l 
~------------------1 3 5 7 9 111315 

w2rG-o I 
1 2 

2 4 

[_UJW3 
1 3 

W5 

~~ 
~1 

PIN #1 STARTS AT 
SHADED CORNER 

MA T'L: SEE B.O.M. 

JUMPER 
CONFIGURATIONS 

DIG-1 
3-4 7-8 I I 

W1 9-1 0111-12, 
13-14 15-16 

W2 1-2 
W3 1-2 3-4 
W4 1-2 .. . - -'j_-.j 

DIG-2 
3-4,7-8, 

W1 9-1 0,11-12, 
i 3-14 

W2 1-2 
W3 1-2 3-4 
W4 1-2 
ws_ 2-3 

DIG-3 
3-4,7-8, 

W1 9~ 10,11-1-2, 
15-16 

W2 1-2 
W3 1-2,3--4 
W4 1-2 
W5 2-3 

P / N -11441 - 01 

OR CKG DATE 04.26.94 SCAI.£ FULL PIC 

~-~--~---------------+-~4-~------------------------------------~~ DATE ~1Q6 OF 

J#c RJa..RO~ CORPORAllON ORA'MNG NO. REV 

4. DEBURR ~:~~~~~;:
0

:21~ 140 811441-01 A 
3. SURF ACE FINISH 125 
2. All THREADS CLASS 2A OR 29 
1. PARTS TO CONFORM TO RIMROCK CORP. 

PHONE:614-471-SSI26 TELDC:2<45-<401 FAX:61+-471-0083 ORA'MNG DIGITAL 1/ 0 CARD 
*A Registered Trademark of Rimrock Corp .• Columbus. Ohio U.S.A. J..:N:;;.AM=E=------..:...__---------------1 

_,. _!"""' , , _.,... ,..- ........ ,_ ...... ,...... - . .. - ,, ... . .... . ·-
NOTES (UNLESS O'TriERW1SE SPECIFIED) 

I\,1 --..1'\ /"'\, ,V _ _ V I'\ .___,_ ,.._ II ·-~\\U...;r._ _,, --·• • ._w 
FOR TRIANGLE SYSTEM 

I 
;· 

t 



\ 

NOTE: JUMPER PIN 

N U MBER ING SYSTEM 

2 4 6 
W3 0 0 Oj w11 lo o ~~ 
/1 2 3 000 

PIN #1 STARTS AT NOTCH 
1 3 5 

~ 0 < 0 l .n C!!2 
:::> 

r== -z t-----------, ,._-
00 ~~y- :Y- ~ 00 :z 

Y-00 
00 
00 00 C1 0 0 
00 00 00 
00 00 " 00 
00 00 00 
00 00 00 
00 00 0 0 
00 00 00 
00 00 00 
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I o·C' 

115Watts 
SRW-115 SERIES 
Features 
• Universal 85-264 VAC Input 
• Compact 4.25" X 7" X 1.25" Size 

• Open Frame or Optional 
Chassis and Cover 

• Class B Emissions • 2 Year Warranty 

All specifications are maximum at 25•c unless otherwise 
stated and are subject to change without not1ce. 

( OUTPUT SPECIFICATIONS ) 
Total Output Power 115W 
Output Voltage Centering Output 1 ±1% 

Output 2· ±5% (All outputs at 
Output 3 ±5% 50% rated load) 
Output 4 x5% 

Source Regulation Outputs 1·4 o 5% 
Load Regulation 

Per EN 55022 • EN 60950 ITE Certification 

Outpull · 1% (10-100% Load Change) 
Output2: 5% (10-tOO% Load Change) 
Output 3: 5% (10·100% Load Change) 
Output 4 5% (10·100% Load Change) 

• Over 150,000 Hours MTBF 

( SAFETY SPECIFICATIONS 
General Protecfion Class: I 

Overvollage Category; II 
Pollution Degree: 2 

c'i\Ius 
Underwriters UL 1950 Third Edijion 
Laboratories 
File E137708 

c'i\Ius 
UL Recognition CAN/CSA-C22.2 No. 950·M95 
Mark For Canada 
File E137708 

0 TUV EN 60950/A 111997 

~ 

CE Low Voltage Directive 

CB Report per IEC 950 (1991) 
Second Ed1tioA, A 1, A2, and 
all national deviations 

( MODEL LISTING 
MODEL OUTPUT I OUTPUT 2 OUTPUT 3 OUTPUT4 
SRW-115·4001 t5V/12A ·5V/4A t12V/4A ·12Vf2A 
SRW-115·4002 t5VI12A +24VI1A t12V/4A ·12V/2A 
SR'N-115-4003 t5V/12A ·SVI4A t 15VI3A -15V/2A 
SRW-115-4004 t5VI12A +24VI1A t 15VI3A -15VI2A 
SRW-115·4005 t5VI12A t 12V/1A t24V/3A ·12V11A 
SRW-115-4006 t5V/12A t12V/3A +15V/2A -15V/2A 
SRW-115-4007 t•l t5VI12A t12V/2.5A t24V/2A -SVI1A 
SRW-115·4006(<) t24V/2A t5V13A t5VI2A ·24VI2A 
SRW-115-4011 t5VI5A t15VI1A t24VISA ·15V/1A 
SRW-115·4013 +5VI13A t5VI5A t12V/3A ·5VI3A 
SRW-115·4012t<l t5VI5A t12VI1A t24V/3A -t2V/1A 
SRW-115-4014 +3.3V/12A t5V/4A t15VI3A ·15VI2A 
SRW-115·4015 t3.3V/12A t5VI4A ti2VI4A ·12VI2A 
SRW-115-401.6(5! +5.2V/12A t12V/4A ·12V/2A -2VI9A 
SRW-115-4017 5V/8A 19V/1A 19V/2A 54 5V/.5A 
SRW-115.0001 t5V/12A t12V/4A ·12VI2A 
SfNI-115·3002 +SV/12A t 15V/4A ·15V/2A 
SRW-115-3003 t5VI12A t24VI3A ·12VI1A 
SRW·115·3004t5) t5VI12A +24Vi!A t12V/6A 
SRW-115·30051~ t15VI3A +1SVI2A t24V/2A 
SRW-115·2001 +5VI12A t24V/3A 
SRW-115·2002 t12V/5A ·12V/5A 
SRW-115·2003 t15VISA ·15V/5A 
SRW· t tS-2004 +24V/2.5A -24VI2.5A 
SRW-115·2005 t5VI12A +15VISA 
SRW-115·2006 t5VI12A t12VISA 
SRW-115·2007 t17V/3.4A ·17V/3.4A 
SRW-115·2008 t9.25V/6A -925V/6A 
SRW-115-2010 t7.5VI10A -7.5V/6A 
SRW-115·2011t<; +28VI2A ·28VI2A 
SRW-115·2012 t12V/8A 12V/2A 

JilJ INTEGRATED 
POWER DESIGNS Ph: 57Q.-824-4666 Fx: 57Q.-824-4843 

) 

) 

Cross Regulation 

Output Voltage Adjust 
Span 
Resolution 

Output Noise 
Source Freq. 
Switching Freq. 
Total (20MHz) 

Hold Up Time 

Start Up Time 

Output 2: 5 0% (Output 1 Load 
Output 3: 5.0% Varied 50·1 00%) 
Output 4: 5.0% 

Output 1: 95% To 105~ 
1% 

Outputs 1-4: 0.5% (Output under 
Outputs 1-4. 1% test at 100% 
Outputs 1·4· 1% rated load) 

16mS Min, 115W Output 
t20V Input 
1 Second 

C~~IN~PU~T~S~P=EC~IF~IC~A~TI=O~NS~ ________________ ) 
Source Voltage 
Frequency Range 
Source Current 

True AMS 
Peak Inrush 

Efficiency 
Turn On Overshoot 
Transient Response 

Voltage Deviation 
Recovery Time 
Load Change 

Output Overvoltage 
Protection (Optional) 
Output Overpower Protection 

85 - 264 Volts Contmuous 
47-63Hz 

3.5A at 85V Input 
40A 
72-.80 (Varies by model) 
None 
Outputs 1-4 
5% 
2mS 
50% To 100% 
Output 1: 110-150% 

110% min, outputs 1·4, 
Outputs cycle on/off, auto recovery 

(~-=E~NV~I~RO~N~M~E~N~TA=L~S~P~EC~I~FI~CA~T~IO~N=S~ ___________ ) 
Ambient Operating o• C to +so• C 
Temperature Range 
Storage Temperature Range 
Temperature Coefficient 
Shock 

Vibration 

Conducted Emissions 

-40' C To +85• C 
Outputs 1-4: 0.02'Yoi"C 

Transit drop per MIL·STD·810E 
Method 516.4 Procedure IV 
MIL-STD-810E, Method 514.4 
Category 1 
EN 55022 Class B 

(~~GE~N=E~R~AL~S~P~E~CI~FI~CA~T~IO~N~S~~~~~~~~) 
Dielectric 4242 VDC. Primary to Seconoary, 1 Sec. 
Strength 2121 VDC, Pnmary to Ground, 1 Sec 

500 VDC, Secondary to Ground, 1 Sec 
Power Fail Signal 
(Optional) 
Mean-Time Between Failures 

Weight 

NOTES: 

LogiC low w1th tnput power failure, 2 mS 
mimmum pnor to output 1 dropping 1% 
150,000 Hours min., 
MIL-HDBK-217F, 25• C, GB 
2.25 Lbs. Chassis and cover 
1.30 Lbs. Open frame 

1. Consult factory for alternate output conf1guratrons 

2. Consult factory for positive, negative, or floating outputs 

3. Specify optional overvoltage protection, power fail signal, 
chassis or cover when ordering 

4. UL, CUL, only. 

5. TUV only. 
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GROUNOINC YtlRE 
TO CNO ON TERMINAL BLOCK 

- REFERENCE 
owe 1 406011450-17 

65" LONG 

DIPPER LIOTOR 
HALL EfFECT CABLE 
sa: TABLE 

PART NUMBER 
11450-29 
11450-1 29 

.JjQ]U;_ 
Sli£LDS IIUST BE INOI\10\JAI.l Y [ 
PROTECTED FROII EACH Olli£R 9 
USE 1 / 8" HEA !SHRINK 
Ctl BOTH ENDS OF CABLE. 

TO ARM DRIVE AMP 

DRIVE AMP CONNECTICtlS CABI.£ 
EPIC 1 mr<t# DRIVE AIIP COLOR FUNCTICtl SERVO 
PIN I PIN# IC PCB 
30 36 12 GREEN HAU 1 -
30 36 12 BLACK HAU I -

HALL 29 35 N/C DRAIN SHOLD/GREEN -
26 32 13 'MillE HAU 2 -EFFECT 
26 32 13 BLACK HAll 2 -CABLE 
25 31 N/C DRAIN SHEllDj~ITE 
26 34 14 REO HAU 3 -
26 34 14 BLACK HAll 3 -
27 33 N/C DRAIN SHEILD/I<l. -

REFERENCE - 46 5 REO REF+ .n- 1 
CABLE - 44 2 clACK REF - J1- l 

ENABLE - 43 9 BLUE ENABLE .n-3 
CABLE - 45 2 BLUE ENABLE R£TURN Jl- 4 

ClD ClD 
.. Jsl I I I I I I I I I I II 

_N_.. .. .,_""',..§:B 
ARM SERVO IC PCB CONNECTIONS CABLE 

EPIC 1 m~<t I SERVO CQOR f'UNCTION 
PIN# IC PCB 

17 21 N C DRAIN SHIELD/'IIIilTE 
18 15 N C BLUE +5WC 

12" LONG 19 16 N C BLUE 5WC COLIU 

ENCODER 20 24 N C DRAIN SHIElD fRED 
21 25 J4-4 RED B+ CABLE 
22 26 J4- 5 BLACK B-
23 27 N/C DRAIN SHIELD /GREEN 

SERVO 
IC PCB MODULE BOTTOM PANEL 

24 28 J4- 2 GREEN A+ 
32 29 ·J4- 3 BLACK A-

REFERENCE - 46 J1 1 REO REf+ 
- 44 J1- 2 BLACK REF CABLE - J1- 2 DRAIN DRAIN 
- 43 J1 - 3 BLUE ENABLE 

45 .n - 4 BLUE ENABLE REl\JRN SEE NOTE A 

CONTROL - «>5 . J4 9 BLUE CCW UIAJT 
CABLE - ~2 J4- 8 BLUE CW UIAIT 

- 1 J4 11 BLUE 24 we 
- 11 J4- 7 BLUE 24V COMMON 
- 6 J4-12 BLUE BRAKE 
- «)81 J4 10 BLUE +12 we 

REFERENCE UOOULE ASSY 
1~ 1_L4" HEAT SHRINK TUBING, RED 10" 09810-8 
11 \\IRE 20A we GREEN 3' 02898-74 ® 
10 \\IRE 16Awe GREEN 4' 02898- 66 ® 
9 HEA TSHRINK 1 /6" CLEAR J" 09810-5 
8 111RE TIE - SliAU 12 03010 
7 1/ 4" HEAT SHRINK TUBING, BLACK 10" 09810-12 
6 2 CONDUCTOR SHIELDED TAB 0291 5-22 
5 111RE 20AWC BLUE 220" 02898-49 
4 QUICK DISCONNECT RECEPT. 17- 32 I 1 11360- 54 
3 CABlE. 3-l'MSTED PAIR-SHEJLOED I TAB 02915-1 5 ® 

I lOA DESCRIPTION IOTY. PART NUMBER 

ITEM #J ITEM #6 HALL EFFECT CABLE ENCODER CABLE REFERENCE CABLE 
124" 66" 60" 64" 66" 
136" 72" 66" 70" 72" 

P /N 11450-29 & -129 

!I& ICPCil. """ , .... 

i*fld'B• 
.., .......... t..Jo,- _ _ .. ;x 

... 411 o1145o-29 f"F l niOIIIIMlQCitQ.lrQ 

on 7.17 AOOal Ptlf 11450-129 CAa! rCII 411>-80 C AA 
........,.,_...., 

~ ... ~ 
0+1 ~ ~~R=~.t~ TO 

~.,.._..,._... ,M:., .... 47't-t07l ':':..- \\IRING LAYOUT FOR SDR 3. SUlFA(% niiSH 12, 8 IJ( .A ..... "-"" T,....... #II..,.,_ c..,-!iM. ~ t11a. ~· 
2. AU. ll«tAAS CI..ASS lA OR lB CONTROL CABLE 1. PARTS TO CONFOIIW TO R.,ROOC cooP. OIGR. 41 We;. ST ... OAROS 

~ II. I AllO£D RID t IIIAOt - 1VII(. f" llll 0+1 :u ~ ~eNID 1.18.£, AlliCM: A O<c 
Tll1..ERANct:S UNU:SS OTHER'MSE SPECWlED 

"'" TRIANGLE SYSTEMS NOTtS (I.OOUSS OTHER'MS( SP[OFIED) 17 Oll£1!l)fl.U(~TIJ8E l-CIQ T OEOMALS- ~.010 fRACTIONS. •1/8• 

"' .. . "' "' ..... - """' 
J-OtaT OEOWAl$- :& ,005 ""Ills- * 112 

-=~~~~Cit~~=~ 4-0tOT DEOWAl.S- t:.0005 

Fcrr "1 -C 
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( - 19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
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31 

32 

JJ 

J4 

35 

( 36 

120 

901-CB 
901 

5 A 

600 VA 
VAC 50/60 

2ND 
HZ 

a> 
9L2 9L2 

---------------------------------------------, r------------------------------------------------------------------901 r-'-,-~-r--~---r--1 9L2 

901 

POWER 
SUPPLY 

I I I I I I 
I I I I I I 
:901pL2: 16 i 55 i 56 i 902-IER 
I I I I I I 
l-~J-T-L~~-y-L,-J 

I I I I I 

,.--.f------------:_""__J t __ L_----"'L--------~--,---, 
I I I 1 I 
1 I .:::---, 1 1 1'--..()J I I 

i ,' 6 _) i i 1,_ 1 2 i i 902-XlltR 
: : '~: :r : : 
: : s -(~: :?- 11 : : OPTIONAL 
I 1 ,~ ~ 1 I , ,~ I I 

: 12ovAc'."' ___ : : --'-usvcr : : STEP DOWN 
\...------1~--, I I 1'---(j--------~ : 

: 2 -<! :~)- a : TRANSFORMER 
' II 11 I 

\ 1 -<,: :,)- 7 : 
'------------l()--" I I'--..()-----------~ 

9L2 

Z-7 901--PS 2..-S I 

~ ~ ±12 COIAIA - 12 .. • 

NOTE: DUAL KEYPADS 'MU HA\£ 38A 'MRE 
8Eni£EN STOP PUSHBUITONS 

E-STOP RELAY 
15, 66 
SEE NO!t 1 

r-----------------------------------------------------------, 
: 901-J2 901-J3 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CAROCAGE 

901-CC 

24 VOLT DC 

+12 VOLT 

5 VOlT DC 

DOOR S'MTQl /SToP I 
ORCUIT J 

I 

12 VOLT CCJ,AUON i 
I 
I 

24 VOLT COt.lt.ION ! 
-12 VOLT 

5 VOlT COUt.l 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

L---~------------------------------------------------------J 

,~--

/ 
/ 

,/ 
/ 

/ 

T'l'!'1CAL MODULE PO'II£R DISTRIBUTION --~/ 

r-------------t: ________ _, 
I I 

,..----L-90 ... ·-~! ,,_~ 90H3 ! <~~-~r-~~-~:~~r-~,~~J> ~~r~~, 
l ______________________ j ~~_Li__~oo_~~ §I~!~-~o~~~ [x_~RA~!_~_oo~-~ 
SIMPLIFIED POWER & INTERLOCKS CONNECTION DIAGRAM 

rUM:.!\ 1~ 1nc \.0" lluNkl. (;OifiKOL Mllll\JliS I-LOWS IIi SC.~itS tKUII ~Ul-Jl. 

NOTE: SOME pAI(L$ 'MU HA-.£ fE\\fR MQQUL£$ lliAN SHO'Mj 
C()lSULT t.IOOUl.£ t.IANUAL FOR COMPLETE UOOULE SDlEMATICS. 

._ llEIIUI!R 
J. SUOFAa: FIHISH I~ 
2. AU. Tlllt[AO$ CI.ASS 2A Cit 28 
I. PARTS TO COHFORW TO 11110100< COIIP. (NCR. a W"Q. STAHDAR!lS 

NOTES (UNlESS OTHERWSE SPEOF1EII) 
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39 
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44 

45 

46 

47 

48 

49 

so 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

53 

64 

65 

66 

OPTIONAL 
SUPPLY 

480 VAC 
1 PHASE 

60Hz 

OPTIONAL 
SUPPLY 

220 VAC 
1 PHASE 

60Hz 

L 1 r~-Q~~~.9_"!~~S:-~, 1 L1 
------------~-<)'7 ... ·c-----fr-----;~ ~--------<'·', 

I I "-"----..1-' I y 

L2 i ·-I rr----.,., i 1 L.3 L J ,...., 
------------1-() T-{~---~ I I •t----------r-----------------~ ) 

I : '-'-----'-' 1 r "-~ 
I I I I I 

l r) ... "'--o------ff ___ ii : : : 
I '-'----'-' I I I 

GND I I I I 

---------~r~)L------------------J r~-------------------~~ 

NEUTRAL 

i fUSE JOA MAX I i 480VAC I i 901-XF\IR 

--'-- i('H1 H...-C>'H2 H4.-\i 
I """\ ~-)..; 7"'1 

: 1,_),_),_,,.,.."\_),_),_) : 
I ------------------ I I I 
I ;:~,~~;:~--;:~;:,~~ I 

: ' f ' ' I I I I : : ~/.f-1 X{):/ x.tt;: 
: :~ <(I ~ : : 
: ~ ~ ~: ~ :: 
11_ I -1 I 

TRANSFORMER LOCATED 
ON OUTSIDE OF MAIN BOX 

~·---------?9-~------~~ 
r'"\ r'"'\ ,....., 9X1 : r""'\ ,..'"' : '!-""' r"'\ ! 9X.3 r""\ r""\ .1"'"\ 
( )--( >--< >-----' ( >--< >-~ >--< ) "-----< )--( >--< ) T r r r r r r r r r 
i i i i i i i i i I 

8L1 9L1 8L2 9L2 SL2 7L2 SL 1 7L 1 
~----~-----J~-----v-----J 

I DEDICA lED TERUINALS FOR 120VAC POI'{R OISTRIBUTI~ 

l- DEDtCA!tD TERt.IINALS FOR 220VAC PO'II£R DISTRIBUTION~ 
9X1 9XJ 

~~-----------;~~~~JbJ~§§~E~fi~~--~~~--------------1 
------------~-()-t ""<~---~i---i~~-------*<r'> l 

: : L.L----J-J: y : 
L2 I ·~ 1 rr----..,.., 1 1L3 ~ ._ 
-----------+<.:- 1'-<)-----4 I I ~.l----------r---------7-------·('> 

I : L.L---J.J : f' ~ '-y..J 
I I I I I I 

: c-... -~c ... ----fr----:-; : : : : 
I \...L---..J-' I I I I 

GND I I I I I 

----------<r'> L----------------.J l : : 

901-CR 

'T' FUSE JOA MAX i i : 
_J.._ r' r""\ ,-, 9X1 : ,.., r""\ :9J<,2 ,.., l 9X3 ,.., ,.., r""\ 

( )--( >--< >-----' ( )--( >-•~ )--( ) '-----< )--( >--< ) 

T r r r r r r r r r 
i i i i i i i i i I 

8L1 9L1 8L2 9L2 5L2 7L2 SL1 7L1 

! OEOICA!tO TtRUINALS FOR 120VAC POI'{R DISTRIBUTION I 
I \ : 

~- DEDICA!tO TERUIN~ FOR 220VAC PO'II£R DISTRIBUTION~ 
9~ 9X3 

~ ~ CELL E-STOP DlAIN IF USED 

NOIE 1 
FIELD UPOA It UNITS 'MLL HA\£ t.IORE CONNECTORS THAN SliOI'rN. 

t CUSTOt.IER TO ~J.IPER IF NOT USING EXIERNAL E- STOP PUSH BUTTON. 

J.IA n; SEE B.O.M. 

98 
m t-e OJI!!Ecml 8AIJ.I)(Jj IUI9!RS 

98 <IISIET2Allll 

f15 1.24 S!E P~ l fOR 0W1C1:S 
Ill 

SIJ &-20 OWI<ID liiUW. SlliJ' <II 
98 liiiT 2 Nl) J ... A* 

TOUIIANC[S I.OIU:SS OTMERVIISE SPEOfl£0 
2-DIQT DtC..ALS- :* .0 10 fKACl1CtrCS- •1/84 
3-DIQT OCCioiALS- • . 0~ NIIU5- •1/2 .. "' 
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r-------------------~ 
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I I 
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I I 
I I 
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I I 

: r-rl I 

i n 
I 

! u 
! :::0 
: 0 
I : n 
I 

: )> 
! -I 
I 0 I I I 
I I 

: :::0 : 
I I 
I I 
I I 
I I 
I I 

:~ ~: 
: : 
~-------------------J 

1------~-J\c:;~-E:------~ 

C!ON N ECTI ON L ____________________ __ 

~----------~-~-~-,FJ-~----------1 

l CONNECTI ONS l 
: I 
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ON IHSIOC OF 0000 

~ 

1. PAATS TO CONrCilW TO I!IIMOO< COAP. 001. a IIFG. S1AHOAAOS 
NOltS (UNI£SS OIWERWSE SPEcmEil) 

TYPICAL LEFT SIDE VIEW 
TWO MACHINE SET-UP 

672 

815 

51l .. 

!Ill 

9-8 
!18 
8.24 
!18 
5-11 
!18 .. 

TYPICAL LEF1 SIDE VIEW 
THREE MACHINE SET -UP 

""'n: SEE B.O.M. 

OJII£CTr.D B.IUOOII PAAIBIJ!S 

lti:£JJ A Tll!IIIIAI. TO smlP 

OWIGfll 1lJ!1,1JjAI. smlP Alii AD01D 
T!RIIIW.S TO Pmot:R STRP 
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TOLERANCES '-"'LESS OlHEJIWSE SPEOREO 
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4-0IQT DECD.tALS• • • COOS 

A IlK .. 

P /N 11850-01 
:1'1 



( 

-·--···-·---···--------------

,-----------------------------------------------------------------------------------------------------l 

I 'i--

Ii 
,I 

•I 

I! 
II 
II 

I! 
II 
II 

!! 
II 
II 

li 
I 

II 
II 

jL __ 

r 0' r----------r©) 1 ,,-, 
.~- I I 11' 

--------------------------------------------, ,----------------------------------------------------------------------------, 
r----_..._ ___________ ~-----1 , .......... .~to ... _,,,~ 

0 

I 
I 
I 
I 
I e-------------1 : 

r~, r-r------1: r-;;, : 
I_, I I I I I I ~I 1 

L,-J Ll.------U L.:;:J : 
r~-, rr------..,, r-L, 1 

I I : : ~ : I I l 
L..,_J L.L.------..l.J t.._.,..J I 

r..!-, ir------i, -L : 
I :::i I II I I r _, I 

LrJ ~ t~--~~--~~------ 4 5/8 ------~ 
I I 
I I 

2 13/32 : 

1) ~~ : 

r- ' 1 -,- r' 
1- - X I 1- <' 
'-- I \ \ I 

A 

I I 

,., 
I 

\ '- / 

-,-
1 

'/ ' 

' I 
I 

' ' ' I 
I 

' I I 
I 

' ' ' ' I I 
I f 
I I 

' ' ' ' I f 

' ' ' ' ' ' I f 

l!~--------------------------------------------------------------------~~----) 

I I ,, 
I V 
I f 
I I 
I I 
I I 

r~::-----------r-~1 
l _..{__________ _) 

I e .. ' e I ..... 
. TTTTTTTTTT rn 

-

r---------------, 
I I 
I f 
f I 
I I 

: I I\ : 

i I'~_. \I I ~ 
: L. ~ - -;,. : 

: 1' - , ~-- ~ : \.-/ /- '\ : 
I \. / I 
I I - I : ~--- - - - : 
f I I 

: I' ' I : 
1 \. _ ./ I 
I I 
I - / '\ I 

: < :1 '-.I : 
I - I 

f""~---'11N 
I ,...- u., 
' ' ' : : : <o <o : ~-----~ ~.~--------~------~ 
I f 
I I L __________ J 9 

: j 
~-- ---- _________ _j__ __________________ j 

I f '0 
I I , I I 
J I'"-'..., L .l. j : 
I L ~ _ I 

46 40 

0 

I -- ,. I 

l : "':::- : 
I 

r----------------------------------------------------------------------------, t) t) 1 

' ' ' ' I 

o[ 
o[ 

= 

-

: .... )( ... 
I ' ' I / - ' 
I I I 
: L.LJ , _ ,~ 
I 
I 
I 
I 
I 
I 

L 

r ' ' J 

' ' ' I 
c 

••• .--- -----, 
r' r- I r .... 
I- <' 1- - I I 1- ' 

\ '-- '- / I I 

,. ' ........ 
1- .<' I I I 

\ '- / '- / I 

A 

I I 

-,-
1 

I 

' 
'- / ' 

(' , ... 
~-~---------------------------------------------------------------------~----~ 

51 

52 

e 

~ 
r---~-''-'•=-=e'"'----, 
I 
I 
I 
I 

: I I\ 

\ I ~~~ 

1 

' ' I 

r ' 
L.l.-

I I\ 

\. I I 

-- .. 
/ 

-
/ ' 
'--I 

/ ' ~-------------~~~----~ 1 I I \_J / ' 

~-;5-----------------------------------------------------------------;;--~ C:V ~ ~ ~ :~ = ~ ~ I 1'- ~ Jl ~ : ~ 

' ! ~=~ ~-~ ! ~~ ~ -:: .. 

I I 
,... .... ' 
I I I 

r-
1- -

I , I 1 I I L..L _ 4--

: < : ' , :: ~ : - :::,. 

: I / : 4:--

: I --.J ::: : 1' -'\ 

' ' ' I 
' ' ' I 
' ' ' ' ' ' I 
I 
I 

' ' ' I 
I 

' ' I 
' ' ' ' 

I I ; I \. .1 

1 

c _ • • c _ c _ c _ i N-----.--~~;_JJ-// "------~-~~-- . 
0 

f I ~ ~ f 

! ~ l~~--------------------------------------------------------------------~----) .<==; ! 
L _____________________________________________________________________________________________________ J 

•NOTE: 40 SERIES .BALLOON NUMBERS REPRESENT HIGH VOLTAGE OPTION 

\ 

4.DEBURit 
J.. SM"Aa: f'lNSH 125 
2. AU. THIIODS ClASS 2A 011 29 
1. PARTS 11) COHf'atU TO R .. ROOC ~. ENGR. • WP'G. STANOAAOS 

NOIU (\.t<ILSS OTHE!nOIS( SPEOilDl) 

"' .. "' .. 

I 
I 

61 

J I I 

I 
to;-t­

t-------1N 

®;:::_01-o~~'c;- 0~ ~;::: 
®I~ 0 o ~ ~ o 0 ~ ~I ~ 

0 0 ~~ 0 0 ;::'-; ~ 

~0 0 ::::~ 0 0:::: ~~ 
~0 0 ::::~ 0 0::: IS)~ 

5J 

D 
CD 
u 
I 

5 
(j) 

@<ID 

I f I I I 

54 

60 

59 

62 

55 

30 ... 
3 .. 3 

D 



( 

BOM.PRINT Rim~ocY. Corporation ?ag~ 
, .. 

15:55:42 15 JUL 1998 Acct EDA ?or: :s 
Bill of Materials Sorted by Balloon Number by Part Number 

?a~t N~mber 11350-0: - STD TRIANGLE ENCLOSURE 

Bal ?art 
Nbr Number 

2 11450-106 
4 05489-8 
4 11429-20 
9 02833-1 
9 11450-70 

l0 09520-0{: 
11 11049 
12 02702.-8 
13 02894 
14 02627 
15 02678 
16 02641-3 
17 02677 
17 11450-102 
18 04373 
1'9 09920-16 
20 02809-2 
22 08058-6 
23 02554 
50 11450-154 
51 07620-101 
52 08969 
53 02951-6 
54 02364-40 
55 03017-11 
56 08729-105 
57 08729-106 
58 08729-104 
59 09759-107 
60 .10894-20 
61 09979-30 
62 08729-107 

Descr-iption 

ENCLOSURS PUNCHED 
WIRE DUCT 1 . 5 X 3" V:/COVE~ 

COVER PLATE EPIC 48 PIN 
SWITCS 
POWER SUPPLY ASSY ~ 

LOGO RIMROCK LG DIE 
DOOR SWITCH MOUNT 
BHCS 10-32 X 1/2 
FLATWASHER #10 
RHMS 10-32 X 1/2 
LOC~WASHER LIGHT #10 
REMS 8-32 X 1/2 
LOCKWASHER LIGHT #8 
LABLE FOR MACHINE ?LUGS 
NUT ELASTIC STOP 10-32 
NAMEPLATE MADE IN ':'HE USA 
POP RIVET 1/8 X 1/4 
BHCS 6-32 x 3/8 
SHCS 10-32 X 1 
CARD CAGE TRI ASSY 
FAN 

DIN MOUNT RZ\IL 
END ANCEOR 55A DIN 
CIRCUIT 3REAKER AB SA DIN 
DIN R.Z\IL MOUNTED TERMINAL 
DIN RAIL MOUNTED GROUND TER~INAL 
DOUBLE STACKED DIN RAIL TERMINALS 
DIODE 1N4001G 
RELAY BASE AB D?DT DIN 
RELAY AB DPDT 24VDC COIL 
DOUB:..E STACKED DIN RAIL TERM END PLATE 

Qty/ :.JM :: M?BT 
Assy PHNP 

1.000 
9.000 
3 . 000 
1.000 
1.000 
:...000 
1.000 
2.000 

10.000 
10.000 
10.000 

4 . 000 
4.000 
1.000 

26.000 
1.000 
4.000 
4.000 

12.000 
1,000 
1.000 
1.000 
9.000 
2.000 
1.000 
2.000 
1.000 

FT 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 

EA FM MP 
CM P 
FM P 
CM P 
SA MP 
CM P 
FM P 
HW P B 
HW P B 
HW P B 
HW "' B 
HW P B 
HW P B 
CM P 
HW P B 
FM P 
HW ? B 
HW P B 
HW P E 
SA MP 
CM P 
FM P 
CM P 
CM P 
CM P 
CM P 
CM P 
CM P 
CM P 
CM P 
CM ? 
CM P 

EA 
EA 
IN 
EA 
EA 
EA 
EA 
EA 14.000 

1.000 EA 
1 . 000 EA 
1.000 EA 
1.000 EA 

. i 

~\ 



PARTS NOT SHO'MI 

*REf. OWG. I 140011450-70 FOR 
ASSOIBI. Y INSTRUCTIONS ® 

) 

J 
I 8 

SECllON VIEW A-A 

A 

'----l-"Au 

t\.o o\ r-.... ~. ~'"'''r-r\~1 1 """ ~ ~ 

SECTION VIEW 8-B 

B 

JJ 8, ----___; 

0 

0 

(T' 

~ 
, 

I , 

u 
0 

/ 

~ 
CAUTION: TO INSURE PROPER FUNCTION, 

PIN f1 ON CONNECTOR t.IUST AUGN 
I'ATH PIN f1 ON THE HEAOER. 

0 0 

0 

" ~SEAl PlATES 'MTH 
RTV \\HEN INST ALUNG 

KEYPAD DIP SWITCH 
SETTINGS 

300 SERIES ~~~OQ~~gDj LADLE 

0 

0 

0 

0 

0 0 

PUSH BUTTON WIRE ROUTING 
'MRI FROM TERM P/N TO E T£RN P 

62 PIN 2 11042-103 AUTO P.B. 11215-03 
63 PIN 3 11042-103 MANU A L P.B. 11215-03 
65 PIN 5 11042-103 IIANUA 
70 PIN 10 11042-103 CYCLE 

CONNECTOR HOUSING PIN-OUT 65 MANUAL P.B. 

400 SERIES 
rQonQQQQQl 

65 AUTO P.B. 
11215-03 AUTO 
11215-03 CYO.f ST 

L P.B. 11215-03 
START 11215-03 
P.B. 11215-03 

ART P.B 11215-03 

t &:BUG 
J. ~A.a; F1NSH 1:Z$ 
2. AU. -EAOS ClASS 2A OR 28 
1. PARTS ro CCNFORW TO R.,ROOC CORP. ~CR. ~ WFG. STANOAAOS 

Hott:s (I.O<U:SS OII<ER.,SE sPEOnED) .. _..... 

PIN I 'MRE I 

2 62 
3 63 
5 65 

10 70 

HOUSING P /N 11042-013 
PINS (GOlD) P /N 11042-103 

KEYPAD FRONT 
KEYPAD BAO< PLANE 

SPACER 

LADLE 
ALL \\IRES TO BE BLUE #20 AWG. (P /N 02898-49) 

300 SERIES 
f~~ g QQQQQ~ 195 SERIES ~~~g~QQ~j 400 SERIES 

RECIP. EXT. 

300 SERIES ~~~QQ~QgDI 400 SERIES ln~~QQ~QDI EXT. EXT. 

.!!.QIT...;. THESE ARE THE ONLY 
POSSIBLE SETTINGS FOR THE KEYPAD. 
ANY OTHER SETTING 'MLL RESULT IN 

AN ERROR CONDITION. 

KEYPAD ASSft.IBUES! 

195 SERIES LADLES RECIP's 300 SERIES 
11450-63 11450-60 11450-61 11450-62 

1112o-104 11120-100 1112o-102 11120-105 
1112o-109 11120-109 1112o-109 11120-109 
07621-111 07621-111 07621-111 07621-111 

t:!Q!L. THESE ARE THE CNL Y 
POSSIBLE SEffiNGS FOR THE KEYPAD. 
ANY OTHER SETTING WILL RESULT IN 

AN ERROR CONDinON. f3 
P /N- 11850-50 (LADLES) 

11850-53 (RECIPROCATORS) 
11850-55 (300 SERIES) EXT. 
11850-56 ( 19 5 SERIES) 
11850-59 ( 400 SERIES) EXT. 

00 SERIES 
11450-170 
1112o-10 
11120-109 
07621-111 

O.CA n.: SEE B.O.M. 
" ? .. , 

1144 11.0!1 IIIJ'W:!l) E- Sltl' PlATE lOTM E- Sltl' c 
!13 l!COIO PUlE. 

1102 1a.06 IIOICII'IBI eumliii.OC.\JQ ro 
9e 1I!Jl!CT QUHGE II IICIUNT PAH!I. 

TCUIIANCCl U>USS OII<ERlOSE SPEQFlED 
2-0K>T OEQWALS- •• 010 fRAC1lONSa •1/84 
3-0IQT OEQI<ALS- • . ~ ... GUS• Al/2 
4-0I(JT O(CWALS- •. 0005 

m !1.15 IDO{J) w . DW!I' IIOTE 
9e .. -



P01£R ORI'I£ CCNHEC~S IIOTOR CABL£ CONNECnoNS 

~HI CCX. a! llllllt, 
9 RED 101 

10 Bl.ACX 10J 
11 DRAAG£ 105 
12 9RO~ 106 

I U'IC PIN# ~AJ'IN{Jj t'!Nf CCX. DR ~ll ruNCnCH 
8 8 ORANGE 753 IIOTOR J 
15 c IJL.IQ( 752 I.IOTOR_8{2l 
16 A RED 751 IIOTOR A 1 

CAS£ 0 81\l.l_ GNO 1 GROUND 

13 lfllOW 107 
14 ll.U£ L2 

REAR VIEW 

( 

-550 ~ -530 
50 FT 30 FT 

-545 -525 
45 FT 25 FT 

-540 ~ -520 
40 FT 20 FT 

-535 ~ -515 
35 FT 15 FT 

® 

( 

PROX S'MTCH CABL£ 

EPIC PIHI CCX. OR Wfl:f.l ~CTlCH PROX 'MRE CCl..lll 
I RED 1 +24VDC !JIOIIN + AU) 

7 BU.O< 11 24WC COWII tlU.t. - AL 
2 ORANGE 2 RESTLS. BLACX 
J BRO'MI 3 CHECX LS. eu.cx 
4 YELLOW 4 ClJSIOt.IER Ls. BLAO< 
5 GREEN 5 cw L.S. IUO< 

.• 

~--------- S£E TABlE BELOW ----------l 

50' = 11302-550 
45' = 11302-545 
ll:t" 11302-540 
35' - 11302-536 
J3' • 11302-533 
yt ,. 11302-530 
25' ,. 11302-525 
'}!/ * 11302-520 
15' = 11302-515 

® 10' • 11302-510 

RIWROO< PART NUMBERS 

l. SUif- AQ. FINISh 12~ 
2. AU. lM lltADS D...A$$ 2A OR 2B 
1. PAATS l'O CO!t"Cflll l'O ,_OCK CORP. ENGR .• UR:. ST .... OAACS 

NOTE$ (UIU$S OMl'"SE 3P£CFIED) 

BRA!a: CABlf CCJlNECTlCHS 
LEPIC_ Ptlf I COlOR I YI1Rf.ll FUNCTlON 

EHCOO£R DRAIN PAIR I 6 l'IHITE 6 lf!AKE CJF 
EHCOOER WHITE PAIR 1 7 BLACK 11 24WC C().l~ 
ENCCDER BLACX PAIR 1 
EJICOOER DRAIN PAIR 2 
EHCOOER REO PAIR 2 

EIICCUR ll.AO< PAIR 2 26 8-
EJICOOER DRAIN PAIR J 27 DRAIN 9l!El.D 
ENCCOOl GlEEH PAIR J 28 A+ 

29 A-
35 DRAIN 9fEI.D 
J6 HAI.l-1 

31 DRAIN SHIElD 
HAU lfliOW PAIR 5 J2 HALL-
HALL 8L.AO< PAIR 5 J2 HALL-2 
HAll DRAIN PAIR 6 JJ DRAIN 9fEI.D 
HAll BROliN PAIR 6 J4 HAU.-2 
HALL BI.AO< PAIR 6 J4 HALL-3 

tlQit;. 
PL~CE CON NECTOR {ITEU r\'18) 
IHRU HOSE/CCHOUIT MOUNT BEfORE 
ATTACHING CANNCH PLUGs. 

PROX S\\lTCH CA8l£ 
5' LONG FROM ITEII 118 ~ 
TO SPUCE 

THIS ';lEW IS FOR GENERAL 
IDEA OOL Y, SEE TABlE 

FOR WIRE CONNECUONS. 

111 U OWl® -IIU1l£R l2 TO 1~ 
911 .llll2JTO I5 

022 ~ OIANiim WE t.D«t1HS NtO ~ 

IJlOil) ;m. , •• OwiillliAU. Eiirir -
• 01<Xm! c.at:S • TAll!$ 
.AI)(IJl P/IH1~10 l1l IW.- • 
CDIIEtTill DICIIO TAa£ 

MAT"l: SEE A60\'E 

ALL SHIELOS 'R04 P.AIRS AR£ TO 8E 
110\0UAU. Y HEA lSHRNKED. SHnDS 
IIUST HOT I£ AUO'IIID TO CONTACT 
EACH OTHER. 

r .AL..... ~;:~c7 & .:r.~ct,t CA&.i. 
15' LC11G FROII ll"E!.f 11a 
c 

CANNCH ST'I'lf ?VLG 
9./Pf'tJEO BY 110 TOR 
llf<R. 

IIOTCR CABlf 
15' FROU ITEII 118 
~ 

PO\I£R DR1\'E CABL£ 
20' LOOG FROII ITEII 618 

IRA!a: CABLE 
24' LONG FROM ITEII f18 
(0 

REST PROX CABL£ 
~ LOOC FROII SPUCE 
ORANG£ lWlE #2 

CUSTOMER PROX CA!l£ 
1 o• LCJlG FROII SPI..Il: 
lfliOW llRE 14 

C. W. UlllT PROX CABLE 
5' L<11G FROII SPUCE 
G<£EN '!liRE /5 

CHEO< ?OSJnON PROX CAil.E 
5' LCHG FROII SPUCE 
IRO'IIN W'RE fJ 

, 
.... 
n 
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CARD CAGE CABLE CONNECTIONS 
195 SERIES EXTRACTOR I 300 SERIES LADLE 300 SERIES RECIP. II 300 SERIES EXT. 11400 SERIES RECIP. II 400 SERIES EXT. ~ 400 SERIES LADLE 

~ 
.f:> 
"" <fJ <fJ ~ ~ ~ ...... (§ 

I I g_ I !'<> 
~·;:} ~ .::.· .... ~ ~·~ ~ (§ 4' ~ ¢;; i§ ~ ..... !::\- ~ ig ~ 4' !'v ig ~ ;r if ~if ~ I ~ I ~'? I ~ I I I ~ 0 I & I ~0 I I iS ' ~<:;) I & I "~~~iS' ;:;:.s; ,~ :;;:: .... 

'~ ;:;:.s; ,;r "';> ~~.::: ~.::: ~.::: ~g- «=..:. -"if~~ Q2 I 'if ~;r ~~ Q2 I ";? ~~ t..J!2l ~ .:5& ~!2S ;j~ cr~ cr~ ~- ~ ~ ~~ ~ ~ ~ ~~ ~ ~ 
~" cr~ cr~ ~:::: ~..... .s;; ~ .s;; cr:::: ~.::: ~ ~ ..... 

~ Q:' l.v Q! l.v Q! l.v ~ <..- ~ ::t ~ c;£ e r:£ ti!;:: ~~ ~r:£ ~!;:t !-<:J 0~ ,.,. $ ~~ 
k!~ .:S:J §~ §c.:; ~J ~~ e~ ~~ §~ &~ ~!{,! §~ RIMROCK MACHINE bt~ c.:; v c.:;:::; t..J:::; ..... v G v c.:;:::; -... v 

~& ---~ .....,~ ~~ ~& ,s..._ ~l.v ~& ~& ,:;..._ ~& CONFIGURATIONS ~~ <3- 95 ~& ~& o& 
"" S5 <3- 95 <3- S5 ~ S5 "~ ~Q)' ~Q)' ~~ "~ ~Q)' <3-~ Jo..:<t" ~~ cy~ <:SCi? ~iS? ~iS? ~c:r c:sc:r cy~ ~~ ~J cy~ 

400 SERIES EXTRACTOR BOARD 080-1 ENC ENC DB0-11 I 300 SERIES LADLE CONNECTOR C?U-2 lHS0-319 
J1 J2 J3 J2 

400 SERIES EXTRACTOR BOARD DB0-1 ENC D80-ll 
CONNECTOR Cl'U-2 11450-320 .~ 

Jl J2 300 SERIES REOP. J4 

400 SERIES EXTRACTOR BOARD I 400 SERIES REaP. CONNECTOR 
Cl'U-2 11450-321 

400 SERIES EXTRACTOR 

I 300 SERIES LADLE BOARD 11450-322 080-1 ENC ENC D80-1 CFU-2 

400 SERIES RECIP. 
CONNECTOR J1 J2 J3 J2 

300 SERIES L~Oli 
300 SERIES REC!P. BOARD DB0-1 ENC ENC D80-l OIG-4 ENC DIG-4 1 . Cl'U-2 11450-323 CONNECTOR J1 J2 JJ J2 J2 J4 Jl 400 SERIES EXTRACTOR . . 

CARD I CARD DESCRIPTION · · PART NUMBER SERIES 
CPU-11 CENTRAL PROCSSOR UNIT 11440-05 
f.-PU-21 CENTRAL PROCSSOR UNIT 11440-06 300 SERIES LADLES 
r-pu- 31 CENTRAL PROCSSOR UNIT I 11440-08 300 SERIES RECIP.S 
DB0-11 DIGITAL BREAKOUT 1/ 0 11440-11 
DIG-11 DIGITAL 1/0 11441 -01 
DIG-2 1 DIGITAL 1/0 11441 -01 

.300 SERIES EXTRACTORS 
400 SERIES LADLES 

DIG-31 DIGITAL 1/0 I 11441 -01 400 SERIES RECIP.S 
400 SERIES EXTRACTORS DIG-4 1 DIGITAL 1/0 144 11441-02 

ENC I ENCODER 11442-03 
SRV-1 1 SERVO CARD 7340-01 I 11442-11 
5RV-21 SERVO CARD 7340-02 11442-12 
SRV-31 SERVO CARD 7340-03 11442-13 

... OO!U"" 
3. $l.llllf' Act nNSH 115 
2. AU. lMOtAOS CUSS 2A Olt 28 
1. PMTS 1'0 CON'QitW TO llla.ltOOC c:r;IRP. t'NCit.. • a#G. STAHO.utCS 

NOltS (IMLSS 01>4[RWS[ $P[OI11J)) 

"' .. 

Q:)~ &.::: ~:::: <§l~ cr:::: &:::: ~:::: <&~ cr:::: ~:::: $' l.v Q! <..- ~ l.v l:o -..; ~ l.v l.v R> .... :"t"<.v ~<..- ~l.v Rl ..._ ~..._ <..-
"~ Q)' Q)' ~.).,.· Q:',.._ ~,..._ ~ .).,.• Q:' Q)' Q:' iS' Pi$ ~ .>...· Q:'$ ~iS' 
&~ §:<t" §:<t" C<.!:? §~~~ C<.c.., 0 § :<t" ~ q:h 0 ~ Ia MODULE 

c.:; v ..... v ..... v ~""{" ..._c.:; v ~~ .::S:J ..... c.:; <:l:c.:; ~~ .:S:v e<.J 
~& ~~ ~& c l.v ~~ ~& ~ ~ ~ ~ 

l::)<..- ~& ~~ ~& l::)l.v ~& & POWER .::;;;,.... -"95 ~95 .::;;; ,.... " ~ "~ "'~ .::;;; ,..., "~ 0~ ~~ (:${§ <3-~ Q:- Q:) <3- S5 ..... 95 G:- Q:l G re (:$ S5 ..., re G:- Ql G re ~ re 
~iS? <:SCi? <:SCi? /:;{ c:r cy iS? ~ ~ b?J csi'i? csi'i? ~i'i? !::?c:r. c:s~ ~~ NNECTIONS 

SRV-2 DIG- I DIG-I DIG-2 

I 
901 - JI TO 901 J2 

J1 J1 J2 J1 901-J3 TO 801 - J1 
801 - J2 TO SOI - J1 

SRV- 2 1 DIG- I DIG- I DIG- 2 901 J1 TO 901 - J2 

Jl J1 J2 J1 901-JJ TO 701 - J1 
701 - J2 TO 501- J1 

SRV-3 080-1 D80-l SRV-3 DIG- I DIG-I DIG-2 901 - J1 TO 901 - J2 
Jl J2 Jl J2 J1 J2 J1 901- JJ TO 701 - J1 

701 - J2 TO 501- J1 
901 J1 TO 901 -J2 

SRV-3 OIG-4 DIG-4 SRV-3 DIG-4 DIG- 4 DIG-4 901- JJ TO 801-J1 
801 - J2 TO 701 - JI Jl J1 J2 J2 J3 J4 JS 701-J2 TO 501- JI 
901- Jl TO 901-J2 

SRV-2 DIG-4 DIG-4 DIG-4 901- JJ TO 801 - J1 
801 - J2 iO 501 - JI J1 J3 J4 JS 701-J2 TO 501-JI 

MACHINE TYPE OPERA TOR INTERFACE 

.305, 305H·, 352,.358 CABLE CONNECTIONS 

310,31 0H KEYPAD / VIDEO CPU-X J8 
320,322,324,340,344 MESSAGE CENTER CPU- X J10 

405,454,456,458 
410,410H 

*NOTE: DIGITAL BREAKOUT 1/0 BOARD CONNECTS TO CPU - X 
WITH 60 PIN RIBBON CABLE FROM 

495 (DB0- 1 J3) TO (CPU-X J4) 

---
Nllt fJtl~~jii» llQ;J....a:&~ 

140 D11850-1 00 I 
...._ ___ 

IIM:Ier .. __.,_,.. , ... ..._.."'"'..,., ::::,- TRIANGlE INTERCONN£CnONS .... -..-...,.,..,._.,...._~a..-..o. ....... 
TABlE 

I"O.DIAHCD UIUSS 01>4£R•SE ~OfiU) 
,.., TRIAHGl£ SYSIDI l-otOT O(OWA&.S- • . 010 ntACTIQrfS.. * 1/ .. ......... .. "' .. -· .. J-OtQT O(QY.t.l.S- * ·~ NfQ,£$e •• 12 ~!r~~CI'a-~-cz:"·.::t'!.:.: ,.__ 4-QtOT 0£0\otAlS- t -000~ 
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RIMROCK MACHINE 
CONFIGURATIONS 

195 SERIES EXTRACTOR 

300 SERIES LADLE 

300 SERIES RECIP. 

300 SERIES EXTRACTOR 

400 SERIES LADLE 

400 SERIES RECIP. 

400 SERIES EXTRACTOR 

300 SERIES LADLE 
300 SERIES RECIP. 

300 SERIES LADLE 
400 SERIES RECIP. 

195 SERIES EXTRACTOR 
300 SERIES RECIP. 

195 SERIES EXTRACTOR 
400 SERIES RECIP. 

195 SERIES EXTRACTOR 
300 SERIES LADLE 

195 SERIES EXTRACTOR 
300 SERIES LADLE 
300 SERIES RECIP. 

195 SERIES EXTRACTOR 
300 SERIES L~DLE 
400 SERIES RECIP. 

300 SERIES EXTRACTOR 
300 SERIES RECIP. 

300 SERIES EXTRACTOR 
400 SERIES RECIP. 

300 SERIES EXTRACTOR 
300 SERIES LADLE 

300 SERIES EXTRACTOR 
300 SERIES LADLE 
300 SERIES RECIP. 

300 SERIES EXTRACTOR 
300 SERIES LADLE 
400 SERIES RECIP. 

SOARD 
CONNECTOR 
BOARD 
CONNECTOR 
BOARD 
C!NIECTil'l 
BOARD 
CONNECTOR 
BOARD 
CONNECTOR 
BOARD 
CONNECTOR 
BOARD 
CONNECTOR 

BOARD 
CONNECT Ill 

BOARD 
CONNECTOR 

BOARD 
CONNECTOR 

BOARD 
CONNECTOR 

BOARD 
CONNECTM 

BOARD 
CONNECT!J! 

BOARD 
CONNECT!J! 

BOARD 
CONNECTCW! 

BOARD 
CONNECTM 

BOARD 
CONNECTM 

BOARD 
CONNECTOR 

BOARD 
CONIIECTil'l 

C?U-1 11450-300 080-1 
J2 

CPU-I 11450-.301 

CPU-1 11450-302 

CPU-1 11450-303 

CPU-2 11450-304 

CPU-1 11450-305 

CPU-1 11450-306 

CPU-1 11450-307 

CPU-2 11450-308 

CPU-2 11450-.309 OIG-1 
J1 

CPU-2 11450-310 OIG-1 
J1 

CPU-2 11450-311 OIG-1 
J1 

CPU-2 11450-312 OIG-4 
J3 

CPU-2 11450-31.3 OIG-4 
J3 

CPU-2 11450-314 

CPU-2 11450-315 

CPU-2 11450-316 

CPU-2 11450-317 

CPU-2 11450-318 

NOTE: COMBINATIONS wm~ 400 SERIES EXTRACTOR ON SHEET 6 OF" 5 

080-1 
Jl 

OIG-1 
J2 

OIG-1 
J2 

OIG-1 
J2 

DIG-4 
J4 

OIG-4 
J4 

J! 195 SERIES EXTRACTOR I 300 SERIES LADLE 

DIG-1 OIG-1 
J2 J1 

OIG-2 OIG-2 
J2 Jl 

OIG-2 OIG-2 
J2 J1 

OIG-2 OIG-2 
J2 J1 

DIG-4 DIG-4 
J6 J5 

DIG-4 DIG-4 
J6 J5 

080-1 t.NC 
Jl J2 

080-l ENC 
Jl J2 

080-1 ENC 
J1 J2 

I 
080-1. ENC 

J1 J2 

D80-:-1 ENC 
J1 J2 

080-1 ENC 
Jl J2 

080-1 ENC 
J1 J2 

080- 1 ENC 
J1 J2 

080-1 ENC 
J1 J2 

4.09UIIII 

t.N_C 
J3 

ENC 
J3 

ENC 
J3 

ENC 
J3 

ENC 
J3 

ENC 
J3 

ENC 
J3 

ENC 
J3 

ENC 
J3 

l. $UW"AC[ nN'SH 1:ZS 

080-l 
J2 

080-1 
J2 

080-1 
J2 

080-1 
J2 

080-1 
J2 

DB0-1 
J2 

080-1 
J2 

080-1 
J2 

080-1 
J2 

2. AU !HOVCS CUSS 2A Clfl 28 

D80-1 ENC 
J1 J4 

OIG-1 ENC 
J2 J4 

080-1 ENC 
Jl J4 

I 

OIG-4 ENC 
J2 J4 

080-1 ENC 
J1 J4 

DIG-4 ENC 
J2 J4 

1, PM'l$ TO CCN'OIItW 10 Jt .. JtOOC: cat"P. OIGR. lr JriG. ST»&&AI'OS 
NOltS (UI<U':SS OlHDtMst: SP(OflED) 

CARD CAGE CABLE CONNECTIONS 
[ 300 SERIES RECIP. II 300 SERIES EXT. 11400 SERIFS RECIP. II 400 SERIES EXT. II 400 SE~!ES l __ .dQ~~ ~ 

DB0-1 
J2 

DIG-1 
J1 

080-1 
J2 

DIG-4 
J1 

080-1 
J2 

DIG-4 
Jl 

I 

I 

.. 

OIG- 1 
J1 

I 

I 

: 

DIG-2 
Jl 

OIG-2 
J1 

OIG- 2 
J1 

OIG-4 
JS 

DIG-4 
JS 

080-1 080-1 
J2 J1 

I I 

OIG-1 DIG-1 
J1 J2 

DIG-1 DIG-1 
Jl J2 

OIG-1 DIG-1 
J1 J2 

OIG-4 OIG-4 
J3 J4 

DIG-4 DIG-4 
J3 J4 

"""""" 

SRV 1 DB0- 1 080-1 
J1 J2 J1 

I 

SRV-1 DIG-1 OIG-1 
J1 J1 J2 

SRV-il 080- il 080-1 
J1 J2 J1 

I 

SRV-1 DIG-4 OIG-4 
J1 J1 J2 

SRV-1 080-1 080-1 
J1 J2 J1 

SRV-1 OIG-4 OIG-4 
Jl Jl J2 

"' .. . 
"""""' 

Ia MODULE 
POWER 

NNECTIONS 
901 - JI TO 901- J2 
901-J3 TO 501 Jl 
901-J1 TO 901- J2 
901 - JJ TO 801 J1 
901- J1 10 90l - J2 
901-J3 TO 701 -.J1 
901 -J1 TO 90l - J2 
9Ci j:; TO 5CI - 1l 

SRV 2 D80- 1 D80 I I 901-J1 ro 901 J2 
901-J3 TO 801 J1 J1 J2 J1 

SRV-2 DBO 1 080 1 DIG l 
Jl J2 Jl Jl 

• JiTJ;<IJ , .. ll~..........._~ ---
~~..,. INt:.n-.n..-n 

.................... ., ....... ~~G-.1&.&4 

l't>UR.u<a;s u...as 01H£R•st SP£CIF1£D 
2-coor O£o....u- • • 010 f'RAC'TICJtf'S-. 1/ 14 .. "' l-OtOT DCOVAlS.. * ·~ ~a.D-•1/2 
4-0tQT OECJWAl$- t .OOOS 

901- J1 TO 90l - J2 
901 - J.' TO 701 - J1 
901 - J1 iO 901 - J2 
901 J3 TO 501 .Ji 
901 - J1 TO 901-J2 
901 - J3 TO 801- J1 
801 - J2 TO 701 - J1 
901- J1 TO 901-J2 
901-J3 TO 801 - J1 
801- J2 TO 701 J1 
901- J1 iO 90l - J2 
901-J3 TO 701 -J1 
701 - J2 TO 501-Jl 

1

901- J1 iO 901-J2 
901- JJ TO 701-J1 
701 - .J2 TO 501- J1 
901- J1 TO 90l-J2 
901- J3 TO 801-J1 
801-J2 iO 501- J1 

901-J1 iO 901 - J2 
901-J3 TO 801-J1 
801- J2 TO 701-J1 
701 - J2 iO 501- J1 

901-J1 TO 901-J2 
901 - J3 iO 801-J1 
801 - J2 TO -701-J1 
701-J2 TO 501-J1 
~U1 -J1 IU ~U1 - J£ 
901- J3 TO 701 -J1 
701-J2 TO 501-JI 
901- JI iO 901- J2 
901-J3 TO 701 -JI 
701-J2 TO 501 J1 
901-J1 TO 901 -J2 
901- J3 TO 801- Jl 
801-J2 TO 501 J1 
901-J1 TO 901 - J2 
901- J3 TO 801-J1 
801- J2 TO 701 - J1 
701 - J2 TO 501 - J1 

901 -J1 TO 901-J2 
901-J3 TO 801-J1 
80l-J2 TO 701 - J1 
701-J2 TO 501 - J1 

" 2 

140011850-1 00 I 
::,.- TRIAIICU: INTERCONNECTIONS 

TABlE 
,.. TRIANGii CONTRctS 
~:.~~:,.~Ott~~-:::~ 

-:l'J 
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Bill of Haterials Sorted by Balloon Number by Part Number 
Part Number 11850-58 - KEYPAD ASSY. RECIP & 195 

Sal Part 
Nbr Number 

1 02661-211 
2 02661 - 9 
3 02663-12 
4 02702-8 
5 07621-113 
6 07624-136 
7 09128-20 

.i..0 11450-126 
l.l 11450-61 
12 11450-156 
13 11451-04 
14 11451-15 
15 11451-16 
:7 11_451-22 
18 11451-24 
19 11083- 09 
20 11083-10 
22 16803-02 
23 11215-06 
25 11042-013 
26 11042-103 
28 11215-03 
29 01293-10 
30 01293-18 
31 01726-16 
32 02898-49 
33 05835-64 
34 05835-63 
35 05490-15 
36 05490-6 
37 08837 
38 03010 
42 16813-01 
43 04373 
44 11450-63 

Descripti.on 

KEPS ~ruT 1/4-20 
NUT I HEX I KEPS I 6-32 THD 
BHCS 1/4-20 X 314 
BHCS 10-32 X 112 
SPACER, NYLON, #6 CLR, 1/4 X 0.312LG 
SPACER 
BHCS M3 -.5 X 20~~ LG 
S .D. B ?0\·lEF. SUP?LY ASS"! 
KEYPAD ASSY 410 A SERIAL 
LCD PC3 P·.SSEHBLY 
PANEL MOUNT KEYPAD 
ENCLOSURE OPERATOR DT'!'EREACE 
SHIELD HESSP.GE CENTER 
COVER KEYP.Zill 
SHIELD PLEXIGLAS ~!?AD COVER 
SOB RIBBON CABLL 
HESSAGE CENTER CABLE 
PO\'IER CABLE TRI HESS . CEN. 
CONTACT BLOCK N.O. 
13-PIN CONNECTOR 
H.P. RECEPTACLE CONTACT 
LOGIC REED CONTACT N.O. 
PUSHBUTTON GREEN 800~ A1 
PUSHBUTTON YELLmv 
SNITCH RED HUSH HAINTPuN 
vliRE 20A~~TG BLtJE 
NAHEPLATE ON 
NAHEPLATE STOP 
NAMEPLATS AUTO 
NAMEPLATE AUTO CYCLE STAR 
vliRE TIE HOilllT - LARGE 
vli~ TIE - SHALL 
KEYPAD DIP SHITCH LA3EL 
~ruT ELASTIC STOP 10-32 

. KEYPAD ASSY 195 A SERIAL 

Qty I uTI IT HPBT Rv 
Assy PHNP Lv 

38.000 EA G! P 
1·~. 000 EA CH P OP. 
38.000 EA H\'i' P 8 

8 . 000 EA H\·T P 8 
10.000 EA CH P OR 

6.000 EA CH P 
8.000 EA CH P OR 
2. 000 .C.:A SA H 
l. 000 EA SA MP 
2 . 000 .E:A c: I P 
2.000 EA FH P 
1.000 .E:A FH P 
2·.000 EA FH H 
2.000 EA FH P 
2.000 EA FH H 
2. 000 :::A SA H 
2.000 EA SA H 
2 . 000 EA SA l'!P 
2.000 SA CH P 
2.000 EA CH P 
8.000 EA CH P 
6.000 EA CH P 
4.000 >::A CN P 
2.000 EA CH P 
2 . 000 EA c:-1 P 

26.000 FT CH P 
2.000 EA FH P 
2.000 EA FH P 
2.000 2A FH .? 
2 .000 ;::;A FH P 
4 . 000 EA ffi:l P 

14 .000 EA ffi1T P 

A 

B 
B 

OR 
P. 

OR 
OR 
OR 
OR 
OR 

A 

OR 

c 
c 
c 
D 

2.000 EA CN P 8 · A 
8 . 000 EA ffi•l P 8 
1.000 EA SA PP I 
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SECTION VIEW A-A 

P ,IN 11850-66 ONLY 
<A> 

1-----r- ~ 
I 

I 

f---~ c---1 
I 

;..-:::, 

.----1-"A" 

• 

F'--.""1 
I ('\._ I 

I (0) I 

~--/J 

SEAL TAPPED HCUS WITH RlV 
.ef(QB[ INST AWNG 
NAI.IEPLA TE & PUSHBUTTON 

• 

.. 
3. 
2. 

IB 

0£11\Jitll 

SEAL PLATES WITH 
RlV 'MiEN INSTAWNG 

stJRI'AC[ F1t.ISH 12$ 
AU -...>s CUSS 2A OR 2!1 

UBJJ _ ......... ___J 

NOTE: RS-485 TO RS-232 CONVERTER 
® JJIAPER CONFlGURATION 

ECHO - Off 
CONTRa.. - RTS 

I . P.utlS TO CCINF'ORY 10 " .. ltOCX CORP. [NCR. 4: Wf"G. STANDARDS 
NOTES (\O<l.ESS OTHER,.S( SP£On[l)) .. ..,..... 

..-

711 

50S 

50S 

"" "' 

,. 
~11 

1.! 
06.19 
1.! 
06.10 
98 .,. 

SCALE X 2 

--,--{ 
I 

I 

~--~ 
I """'~~ I 

@ 

P /N - 11850-65 (STANDARD ASSEMBLY) 
11850-66 ( 405 COMBINATION ASSEMBLY) <A> 

"'An: SEE B.O.l.f. 

u..\.OCI\u n..,...u: .. - &®7·3• 
.... .... ... .. ~ ... .;.~ .... 

- 140D11850- 65 r--D tPCIO .... ~IIIOAO 

IJPOA!Dl 8.0.11. t AllOOl BAUOO< 152 . c sw 
COJIWIUS. (NO .t.Dtt 

AIXIED ~ 10 2.!2 C!JMATEJI .JIHJIIE:t1 ..... 7'1-w211 ,u:.., .... ,_,.,, -- TOUCH SCREEN ASSEMBLY 8 Ol --.lJII'O! COiflC. NOll: A....,._,~ e/ ...... C.,.W"" ~ ~ u...t,A 

AIXIED BAll 1 9. 20 t 21, AllOED .A ou fOlLRANC£5 UNUSS OII<ER'MS£ SP[CinEI) 
K;Sr 118S(f-66. CXR!{Cli:D gc, 'MR£ 2-DIQT OEOWALS- •. OtO FRACTIONS. *1/5.4 ,.. TRIANGLE SY5l"EMS .,._. 

"' 
J-D$QT OEOI.IJ.l.S- • .00~ ANG1.£S• *1/2 

~=::.!:1H! ~"Oft·~~·=,~ """""" 4- 0 tGT OEOUALS- • . OOOS 
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Bill of Materials Sorted by Balloon Number by Part Number 
Part Numb~r 11850-65 - TOUCH SCREEN ASSY. (COMPUTER DYNP..MICS) 

Bal. Part 
Nbr Number 

1 02661-211 
2 04373-01 
3 02663-12 
4 02702-8 
5 07624-136 
S 01052-D 
7 02676 
8 11486-06 
9 01726-17 

10 03011 
11 11486-07 
12 11451-26 
13 11451-14 
1~ 11451-15 
15 05835-63 
16 11451-21 
17 11451-23 
18 11451-25 
19 11437-02 
21 11448-14 
43 04373 
44 11215-06 
46 04727-6 
47 04727 
51 02898-5 

Description 

KEPS NUT 1/4-20 
NUT ELASTIC STOP 10-24 
BHCS 1/4-20 X 3/4 
BHCS 10- 32 X 1/2 
SPACER 
RHl·IS 6-32 X 3/8 
LOCKHASHER LIGHT #6 
DB-9F TO DB-25H CABLE CONVERTER 
OPERATOR RED MUSH HAHIT. 
WIRE TIE - MEDIUH 
RS232 TO RS485 CONVERTER 
PWR SUPPLY HOUNT, VTS 
PANEL MOUNT TOUCHSCREEN 
ENCLOSURE OPERATOR DTTERF.l\CE 
NAHEPLATE STOP 
PANEL BLAliT< 
COVER TOUCHSCREEN 
SHIELD PLEXIGLAS TOUCHSCREEN COVER 
FLAT PANEL DISP W/TOUCH SCREEN & 486 CPU 
VIDEO IO BACKLIGHT CONTROL 
~ruT ELASTIC STOP 10-32 
CONTACT BLOCK ~.0. 
RING TERHINAL 14-l6GA #6 
WIRE RING LUG #16-14 , l/4 
r~TIRE 14ANG GREEN 

Qty I UH IT HPBT Rv 
Assy PHNP Lv 

28.000 EA CH P 
8. 000 SA H1•/ P OR 

28.000 EA ffi·T P B 
4 .000 EA Hh' P 8 
4 .000 E'A CH P 
6 . 000 EA H!·v P 8 
6.000 EA H!·l P B 
1.000 EA CN P OR 
1.000 EA CH P OR 
1. 000 EA H\1/ P 
1.000 EA CH P OR 
1.000 EA FM M OR 
1-.000 EA PH P B 
1. 000 EA Flv! P 8 
1.000 EA FH P C 
1.000 EA CH P OR 
1.000 EA FH P OR 
1.000 EA PH H OR 
1.000 EA CM P OR 
1.000 EA SA HP OR 
4 . 000 EA ffi<l P 8 
2.000 EA CX ? OR 
2.000 EA CH P 
2.000 LA CM P 8 
2 .000 FT CH P 

47 



\ 

29 - WHT p BLK; 38 

71 - RED 

72 - GRN 

GREEN 56 

REF: P /N 11450-40 WHITE 16 '----, 

REAR VIEW 

CONTROL 
BOX 
CPU 

-175 
75 FEET 

-170 
70 FEET 

-165 
65 FEET 

-160 
60 FEET 

-155 
55 FEET 

-150 
50 FEET 

DA9f NO t l.DiCTH 

~. ___ ..,, ... 
J. SURFACE FINISH 125 

BLACK 55 

NOTE: NOTCH 

PIN COLOR FUNCTION 

7 BLACK TRANSMIT/RECEIVE -
9 RED TRANSMIT / RECEIVE + 
10 SHIELD 

STRIP BACK 5" 

1 WIRE 16-3 SO 75' 02826 
1 WIRE 16-4 SO 75 0?829 
1 CABLE 2-COND. 75 02915-22 
1 WIRE 16-3 SO 70 02826 
1 WIRE 16-4 SO 70 02829 
I CABLE 2-COND. 70 02915-22 
1 WIRE 16-3 SO 65' 02826 
1 WIRE 16-4 SO 65 02829 
1 CABLE 2-COND. 65' 02915-22 
1 WIRE 16-3 SO 60 0/8?6 
1 WIRE 16-4 SO 60 02829 
1 CABLE 2-COND. 60 02915-22 
1 WIRE 16-3 SO 55 02826 
1 WIRE 16-4 SO 55 02829 
1 CABLE 2-COND. 55 02915-22 
1 WIRE 16-3 SO 50' 02826 
1 WIRE 16-4 SO 50' 02829 
1 CABLE 2-COND. so 02915-22 

0 rt DESall' 1'IQj rur PAAT NO. 

2. All THREADS ClASS 2A OR 28 
1. PARTS ro CONFORIA TO RIIAROCK CORP. ENGR. & t.AFC. STANDARDS 

NOTES (UNLESS OTHER'MSE SPECifiED) 

.~ 

4 

CONNECT RESISTORS 
BETWEEN BLACK & RED WIRES 

-145 
45 FEET 

-140 
40 FEET 

-135 
35 FEET 

-133 
33 FEET 

® 
-105 

05 FEET 

Q.I.SH NO ~ l!NClH 

ACVISICHS 

j 

2 

STOP CABLE 

POWER CABLE 

4 

NOTE: 
CONNEC110NS AND RESISTORS 
ARE TO BE LOCATED INSIDE 
HEAT SHRINK 

9 

FUNCTION 
TRANSMIT / RECEIVE -
TRANSMIT I RECEIVE + 

STRIP BACK 12" 

3 

29 - WHT 

38 - BLK 2ND POWER SUPPLY BOARD 

71 - REO 
8 

72 - GRN 

BLUE 'MRE, 3' LONG 

56 GREEN 

16 WHITE 

55 BLACK 

)~( [t, 

NOTE: NOTCH 

COLOR PIN 

BLACK 1 
RED 3 

REAR VIEW 

1ST KEYPAD 

2ND KEYPAD 

THESE WIRES ARE 12" LONG 

5SO 6-25 AOO€D 5 FOOT CABLE llNGlli 
98 

LlT Oft CX Dt OA~ RE'WARKS 

AMX 
l£T Olt OC 

NOTE: NOTCH 

FUNCTION COLOR PIN 

TRANSMIT / RECEIVE - BLACK 1 
TRANSMIT I RECEIVE + RED 3 

REAR VIEW 

MAT'L: SEE B.O.M. 

PHON(:$1+-471-Sm rAX:nH71-107J ~~c REMOTE KEYPAD CABLE 
*A lt~ht•• T~crtc of Ri'NOC'Jr C~Of'otlol'l, Colloll'nbu&. Oflb U.S.A J.=~.....:..:.:::;.:.:..:..=_.:.:=..~:....:,..;.:_:;.:_ ____ --f 

ASSEMBL Y FOR RS-485 
TOLERANCES UNLESS OTHERI'riSE SPECIFIED 

2-DICIT DECIMALS= ±.010 FRACTIONS=± 1/64 Fat TRIANGLE SYSTEM (NEW ENCLOSURE) 
3-DICIT DECIMALS= ± .005 ANGL£S= ± 1/2 ,.5 oRAwHC 15 THE P•Of'Oirr ~ ... 1000< COIP. NIO 1S ,.... THE 
4- 0ICIT DECIMALS- ± .0005 ~DOinA<. US1E OF 1H£ BU-rtR OR SUt>PUER or THIS £Oti1PWO<T 
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( 

,...,) , ·: .• 

I 

Bill of Materials So~ed by Balloon Number by Part Number 
Part Number 16801-133 - REHOTE KEYPAD ASSY. RS485 

Sal Part Description Qty/ UH IT HPBT Rv 
Nbr Number Assy PHNP Lv 

1 02829 \ITRE 16-4 SO 33.000 FT CN P 
2 02915-22 20-2 SHIELDED CABLE 33. 000 FT C!·{ P 
3 08295-52 RESISTOR 100 OHM .25i<T 2.000 EA CH P OR 
4 09810-2 HEAT SHRINK 3 I 8 BLK 0.125 IN ffi•l P 8 
5 11042-10 10-PIN CONNECTOR 3.000 EA Gi ? 
6 11042-103 H.P. RECEPTACLE CONTACT 7.000 EA CH P 
8 02898-65 ~VIRE 16At'IG BLUE 9.000 FT CH P 
9 02826 ~H~E .i6-3 so 33.000 :CT Gi ? 

a 

ljq 



( 

29- TR 
38- TR 
70- TR 
71- TR 

901- TR 
L2- TR 

CONTROL 
BOX 
CPU 

COLOR FUNC110N 
BLACK TRANSMIT RECEIVE -
RED TRANSMIT RECEIVE + 
SHIELD 

80- TR 
80- TR 
81- TR 
81- TR 

BROWN 
GREEN 
YELLOW 
ORANGE 

NOTE: 
-wiRE LENGTH IS 24" 

"t- . I.Ot.o.Jt'\1\ 

J. SURF" ACE FlNISii 125 
2. ALL THRtAOS Ct.ASS 2A OR 28 
1. PARTS TO CONFORW TO RIWROO< CORP. ENGR. - WFG. STANDARDS 

NOlES (UNLESS OTHER'MSE SPEOFlEO) 

9 

10 

WARNING: 
THE PINOUT OF CONNECTOR AT THE TOUCH SCREEN END OF 
THE CABLE IS DEPENDENT UPON THE TYPE OF CPU BOARD 
INSTALLED (486 OR V40). USE OF THE INCORRECT CABLE WILL 
PERMANENTLY DAMAGE ELECTRONIC COMPONENTS. 

CUT SHIELD BACK 
CONNECT RESISTORS llil1L BETWEEN BLACK & RED WIRES 

(R 

-275 
75 FEET 

-270 
70 FEET 

-265 
65 FEET 

-260 
60 FEET 

-255 
55 FEET 

OASII NO a I..ENCTK 

2 

lET OR OC 

CONNECTIONS AND RESISTORS 
3 ARE TO BE LDCA TED INS I DE 

HEAT SHRINK 

-250 
50 FEET 

. -245 
45 FEET 

-240 
40 FEET 

-235 
35 FEET 

-233 
33 FEET 

DASH NO It l.E!ICTH 

50S 6.22 CI!ANC£0 TO AS BUILT A YK 98 
1.El OR OC 

29 
38 
70 
71 

901 

L2 
#1 PIN 

NOTE: RS- 485 TO RS-232 

!AA T'L: SEE B.O.M . 

CON VERTER JU MPER 
CONFIGURATION 
ECHO - OFF 
CONTROL - RTS 

... _,., .... 71-- ~Ali:IIC-471-1073 I .::r~--G ......:Vl:.:.:D:.::.EO::....:..TO:.:U:.:C:.:..H ..:S.::.CR:.:.EE::.N:...;C::.A:.::.BL=E~---1 
... ,..,..._ T-ol- c.,.nU... ~ CNo u.s.A I-

ASSEMBLY 
TOLERANCES UNL£SS OTHER'MS£ SPEOF1EO 
2-ou:;~r OECINALs- a.OIO rRAcnONS•al/64 tCIR TRIANGLE SYS. TOUCH SCREEN. NEW STYL 
3-0ICIT OECD.IALS= :1: .005 ANGLES- :1: I /2 l>fS CIRA•IIG IS lit( POOPOilY OT -=c CCIIII'. AltO IS FCIR no£ 
4 - 0ICIT OECIIIALs- :1:.0005 CONACOIIIN.. U!lE OF 1M( anu C1R !IJ- OT liftS E~ 



~ 

{ 

.\ 

13:10:21 15 JUN 1998 Acct ACY Port 22 
Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 16803-233 - VTS CABLE ASSY. 33' 

Sal Part Description Qty/ UH IT HPBT Rv 
Nbr Number Assy ?HNP Lv 

1 04727 WIRE RING LUG #16-14, 1/4 1.000 EA CH P a· 
2 02915-17 CABLE I SHIELDED 6 COND. 33. 000 FT C!•I P 
3 08295-52 RESISTOR 100 OHH .25H 2.000 EA CH P OR 
4 09810-2 HEAT SHRINK 3/8 BLK 6. 000 IN HW P 8 
5 11042-10 10-PIN CONNECTOR 1.000 EA CH P 
6 11042-103 H.P. RECEPTACLE CONTACT 3.000 EA CM P 
7 11042-608 3-PIN RECEPTACLE 1.000 EA CH P 
8 11042-607 CRIHP STYT.....E PIN 2.000 EA CH P OR 
9 02829 WIRE 16-4 SO 33.000 FT CH P 

10 02826 WIRE 16-3 SO 33.000 FT CH P 

s/ 



( 

liQ1E;. 
000! LOOONG IIEOlCAHISW 

HEIDS 10 1£ REIICMD 10 INSTAll 
II<UfliiC RAL R£-INSTAll 

AfltR llrumNG RAil IS !C:CURE. 

\ 
305/405 l.ADl£ Wooutr 
p ~-16809-200/16809-205 4) 

310/410 RECIPROCATOO IICOUlf 
p .ffl-16809-201 /1680S-204 G) 

~ 

WOOULES 

r~l I 
~n ...._... I I 

.gH 

., 

: i 0 

II I 
: I 

0 II I 
: I II I 0 : I 
I : 
: I 0 II I 
: I 
I : 0 

:I 
I : 
: I 0 

II I 
:I I I 0 I 
: I 
I: 
: I 0 

II I 
: I 

0 II I 
: I 
I : 0 : I 
I: 
: I 
I : 

0 

:I 
I: 0 

: I 
I : 
: I 
I : 

0 

: I 
I : 0 

:I' II I 
: I 0 

I I I 
:I 

1/0 wcnu: f'\ NcnON !I' 111n 
WOOUU .)(]!), 405 310 ~10 J20 
1100 0 MANUAL~ MANUAl ~ IIANUAI. ION 
MOO 1 AUTO AUTO AUTO 
woo 2 AUl'O CYCI.£ START AUTO C'ltl..£ START AUTO CYCI.£ STAAT 
loiC() J - - -
MOO 4 AUX 5 AUX 5 AUX 5 
1100 5 - - ~HG TO OQI 
MC.O 6 - - S'MNG MIAY 
1100 7 - - FAST 
1100 8 RETRACT EXTEND Mil 0000 
1100 9 fOOINlD RETRACT Mil RElRACT 

MOO 10 FAST FAST Cl.AWP EXTEND 
MOO 11 DIPPER f)l(). WBE A Cl.AWP R£TRACT 
woo 12 DIPPER REV. LUBE e RC ..., 
1100 1 llll'l"'t.K L.t.'otl (4U~J4: LUBEC RW. OOtltl 
WOO H DIPPER Fll l-4lJ5l't> AIR BLOW LliiP 
MOO 15 UII'I'U I'OUH (~J (( UNCLAWP 

WIRING TABLE FOR REMOTE 1/0 
MODULES 

REIIOTE 1/0 FOO 1100a 
1/0 TERMINAL 005/~ 10141 320 m. 

f1 8L2 71.2 5L2 !t.2 
f2 877 727 sn ....5: 
FJ 8L2 7L2 5L2 5li 
F4 B2B 728 578 578 
FS 8L2 7L2 5L2 !t.2 
F6 829 729 579 579 
F7 - - - -
FB - - - -
F9 8L2 71.2 5L2 5L2 no 635 7-40 575 575 
f"11 - - 5L2 !t.2 
F12 - - 588 591 
FIJ - 5L2 !iL2 
f14 - - 589 592 
t15 - 5L2 !t.2 
f16 - 591 590 
m 8L2 7L2 5L2 !t.2 
f18 831 7JO 580 580 
f19 8L2 7L2 5L2 _!iU 
f20 830 731 51!1 51!1 
f21 Bl2 7L2 5l2 5L2 
f22 834 732 582 582 
f23 8L2 7L2 5l2 5l2 
F24 832 733 583 583 
f25 8L2 7L2 5L2 5l2 
f26 833 734 584 584 
f27 Bl2~ 7L2 5L2 !t.2 
f28 882~ 726() 585 586 
F29 Bl2a: 7L2 5L2 !t.2 
Fl:l 881~ 735 586 588 
FJ1 Bl2~ - 5L2 !t.2 
fJ2 880(( - 587 589 

NOTE: STAI()NlD SOX SHOMI 

WA T\.: 5£[ 8.0Jl 

BM 
"!tUJIN<CQ IM.£SS 01HEJIIIS[ SP£CRil> 

2-Q(J'T CECa&ALS-•.OtO ~·1/164 

:Hllln llECaiALS-· ·- Noat£S- •1/1 

an ;;' ~.._-=-WJO Q. A JP. -

195 
IIANUAI./ON 

AUTO 
AU10 CYCl£ START 

-
AUX5 

LUI£ A 
Liia£ B 

AI! !l.OW 
FlliWARD 
RETRACT 

CLAIIP EX1EIIO 
Q.AIIP RETURN 
roca::r Ra. 

TtX:Q..E ClAIIP 
51\IHG 0 DCII 
Sli!HG A'I/AY 

... 
F 



( . 
801 

SltiT0£5 Sl.IPPl.£D / CIROJ1T BOARD 

/- SIP~~OJSTMR I __ _L ________ I 

' ' 
n 

1'3 I 

' 

I 
F5 ' ' ' I 
F7 I 

F$ 

Fll 

F13 

F15 

F17 

F19 

F21 
' ...._ 

F23 

125 

F7.7 

129 

305/405 SCHEMATIC DIAGRAM 

701 

/-

S'IITCH£5 SUPPUED _/_ ORCUrT BOAAO 
S£PAAATE BY CUSTOI.tER 

---, r-- --------~ 

' . 7l.2 - .• 501 

' ' ' 
' ' ' 

310/410 SCHEMATIC DIAGRAM 

Fl 

1'3 

F5 

F7 

F9 

Fl1 

n3 

1'15 

r17 

r19 

F21 

f'23 

F25 

FV 

F29 

I 
I 

I 
I 
I 

I 
' ' I. 

THESE KITS INCLUDE 
MOUNTING RAILS ~ 

/ SWITOi£5 $UPPUED , 1 .~ /ORCUIT BOARD 

~- -~~~ OJSTMR ~--_) ___ · _____ 

1 
' ' I I 

Fl 

1'3 

F5 

n 

1'9 

Fl1 

Fl3 

F15 

Fl7 

1'19 

F21 

F23 

F25 

F7.7 

F29 

320 SCHEMATIC DIAGRAM 

305 LADLE KIT P/N-16809-100 305 LADLE LG. BOX KIT P /N-16809-11 0 
310 RECIPROCATOR KIT P /N-16809-1 01 
320 EXTRACTOR KIT P/N-16809-102 
195 EXTRACTOR KIT P /N-16809-1 03 

«»410 RECIPROCATOR KIT P/N-16809-104 
Gl> 405 LADLE KIT P /N-16809-1 05 

.. -3. SlJIOFAa: FINISH ,25 

410 RECIPROCATOR LG. BOX KIT P /N-16809-111 
320 EXTRACTOR LG. BOX KIT P /N-16809-112 
195 EXTRACTOR LG. BOX KIT P/N-16809-113 

c405 LADLE LG. BOX Kl T P /N-16809-115 

.2.. AU. 1HI£ADS Q.AS$ 2A OR :zl . 
I. PAinS TO ~ TO ~ CORP. OCR. a 11F10 STNIOAODS 

N01tS (UIUSS O'II<DI~ ...a:nl)) 

501 

' 
/ SWITCHES SUP!'U£D / CIROJIT BOARD 

~--~~~ OJST!liER I __ _L ________ I 
I I I 
o 0 I 

F1 

1'3 

FS 

F7 

F9 

F11 

' F1J I 

I 
' ' F15 I 
' ' 

r17 I 
I 

' 
F19 I 

' ' 
F21 I 

I 
I 

F23 I 
F25 

F27 

F29 

F31 

195 SCHEMATIC DIAGRAM 

305 LADLE ADD-ON KIT P /N-16809-200 
310 RECIPROCATOR ADD-ON KIT P /N-16809~ 201 
320 EXTRACTOR ADD-ON KIT P /N-16809-202 
195 EXTRACTOR ADD-ON KIT P /N-16809-203 

c 410 RECIPROCATOR ADD-ON KIT P /N-16809-204 
c 405 LADLE ADD-ON KIT P /N-16809- 205 

I 
• I 

i 
I 

I 
I 

. I 



( 
\ 

rn---t--n 
: I j I . : 

! ll i j ! 
I " I I I 
:~ ! ! I : 

-.-------t~+-~--~t 
! ~ i i i ! 

40.00 

" I I ~ 
I • ~ 

.• 

4, OEeURit 
l. SURFACE flNISi 1:Z:S 
2. AU lHROOS ClASS 2A CR 211 

- i jJ 

I I 
I I 
bJ 

' 

I I 
' ' 

1. PARTS TO CO~ORW TO R .. ROO< CORP. ENGR. & WFG. STAHDAROS 
NOTES (VNlLSS OlHEJI.,.SE SPEOflED) 

Dt OAT[ 

• 

13

.

13 -----j .r- 17/32 DIA. 

.---t~ ------Y 

13.13 
MOUNTING rOOT PRINT 

Of BASE PLATE TO fLOOR 

' 
' 

-L---+~ --------------~ 

REFERENCE TABLE 
Asst.MI:ll P,N DIMENSION A 
11 850 68 66.5 INOiES 
11850- 69 78.5 INCHES 

o,v.rt.: SEE BOM 

TOL£RANCES UNl..ESS OlHER.,.S£ sPECI'lED 
2-0IQT O[Ol<Al$oo z .010 FRACnONSa * 1/S< 
3-0IGIT 0[0"-'LS- *·~ NIGUS• z1/2 
'-DIGIT O(CNALS- *.000~ 

DIMENSION ·a· 
12.5 INCHES 
24.5 INCHES 

lffi!_ ~ 
09529-09 
09529- 20 



\ . 

( ) 

' ' 
\ 

. 
\ 

' \ 
\ 

\ 
\ 

ClAIIPS HAVE 'll{lDABLE MOUNT 
PU TE OR CAN BE BOlTED DIRECil Y 
TO DCIA 

D.C.M. 

\._ _____ \ 

I 
3.15 

_l_ 

P/N-16800-13 
-j 1-3.15 

P/N-16800-14 

p /N- 16800-11 

OPTIONAL MACHINE MOUNTS 
(ORDERED SEPERATElY) 

\ 
' 
\_ __ \ 

P/N-16800-12 

~ 
' 
' I 
' ' 

I 
\J 

HQ][;. nJBE CAN BE 
OJTOff TO SUIT 
HEIGHT REOUIREMENlS 

·" 

I I I 
' ' 

,--------
I 

I 
I 

) 

\ 
.< 

( 
' ' 

' 

) 

'; 
' 

' ( 

\ 

( 
\ 

\ 
\ 

) 

D.C.M. 

.. 

® ® 

-- - --------\ 
\ 

) 
I 

I 

I 
' 
' 

\ 
' I 

!., 
'; 

( 

( 
\ 

\ 

, , 

\ 

) 

\ 
' \ 

~-"-LJ:;;: __ ~---~--~---~- ::::._j. _/ ---

MAT"\.: S£[ B.O.f.l. 

P/N-11450-101 



BOM.PRINT Rimrock Corporation Page 1 
09:30:49 02 JUL 1996 Acct ACY Port 8 
Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 16809-204 - SDR ADD-ON RELAY KIT W/0 MOUNTING RAILS 

Bal Part Description o ty I UM IT MPBT Rv 
Nbr Number Assy PHNP Lv 

1 16310-16 SBHMS #6-32 X 1 • 0 0 II 4.000 EA HW p B 
2 07622-402 MINI INPUT MODULE 5 VAC 10.000 EA CM p OR 
,j '110 2.;;.-210 1. o - F u S I f I 0 t '~ i / ,) l"U\ C i\ 1.000 E ~~ c 1'1 ,: 0 i~ 

5 07622-413 I/0 HOLD DOWN 16 POS. 1.000 EA CM p OR 
7 08837-05 AD. RIBBON CABLE CLIP 3.000 EA CM p 

8 02898-49 WIRE 20AWG BLUE 5.000 FT CM p 

10 02898-71 WIRE 20AWG WHITE 6.000 FT CM p 

1?. 11084-06 MOTOR CONT. CABLE W/ I/0 1.000 EA FM MP OR 

( 

. ! 

{ 
I 

·I 



MANUAL ON AUTO 

701 _L_727 

~~ 
701 _L_ill 

~~ 
701-PB 702-PB 
80H'B 802-PB 

&efHWP ARM FAST 

•39 •38 
704 702 701 _J_7J2 ~ 

~ ~~ 
7().C.-PB 705-PB 
804-PB 805-PB 

BLOW LUBE A RElRA~r~'ltNo(REOP)~ 
DIPPER JOG 

FIIO ARIA RET (I..AOlE~ Fill) RET 

701 l73J 701 l7J1 RET. ~ 

~:~ ~:~ fliO. 

701 I XQO q) 701 I XQO q) 

~ ·~ BJJ~ ~____L_ 730 831 ~ 

701-SS OOX q) 702-SS OOX q) 

801-SS 802-SS 

5 

1---------- 9.12 ----------l 
0.50 

AUTO CYCLE 
START 

. 
701 _j_ 729 

~~ 
703-PB 
80J-Pg 

AUX 5 

701 _J_740 ~ 

~~~ 11.50 11.00 

706-PB 
806-PB 

SPARE 

.22 X .28 Sl.OT lffi 

f------------10.00 ----------1 

17J 10.11. oiiUD flWP M ..__ N10 R!:CI' 
.. IWIIJ'UT!S 

,., L2t. AOO!D S1tP P.9. 
... ~....,.. 

l. SURFACE ,.,..ISH f25 I I I I ()5g 1~7. AOO f'UIC 00 RED 'MR£ 
2. NJ.. ntREAOS Q.ASS 2A OR 29 OWfC(D TAGS 
t. FtARTS TO CONfCfUII TO Rrt.IROQ( CORP. ENGR. A: WfG. STANDARDS 

0!11 llf I COIREC1EI)111[ - Jr~ m ~~r HOTES (IJHUSS OlltER\IIISE SPEMal) OWII GU .. ff> liNJ:T CQIBT L1a .. .. 
trr .. "' ..,.,.... 

700 SERIES NUMBER ARE FOR RECIPROCATORS. 
800 SERIES NUMBERS ARE FOR LADLES. 
NUMBERS MARKED WITH AN * ARE FOR 
TRIANGLE CONTROLLED MACHINES. 

I B beB 
jA .. 

LADLE PART NUMBER 11367 
RECIP PART NUMBER 11367-03 

WAT'l: SEE B.O.M'S 

~=-~"' .=::;::'-. =:........,-~ ::,.-REMOTE CoNlROL BOX AssrilBLY 
TCI.DtANCt$ Ufri.LSS OlltER'MSE SPEQFlEtJ 

2-0tGIT O(OWALS- •-0'10 F'RAC"nnNS:. •1/U roo 305/310 R£MOTE RELAY KIT .. "' 3-DIGIT OECWAL.S- :t.OOr.5 ANCl.£5-* 1/2 THe CIAA ... 'ftC~~ ....-x CUP. NG • nJIIIi 1lC 
4-rxQT D£OWALs- •. 0005 ~utJO!flHlart'UIICit.......U~'MS......., 

70 

I 
. I 



BOM.PRINT Rimrock Corporation Page 1 

14:38:55 08 MAY 1996 Acct ACY Port 8 

Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 11367-03 - REMOTE CONTROL BOX RECIP 

'31 Part Description o ty I UM IT MPBT Rv 

.)r Number Assy PHNP Lv 

1 01293-18 PUSHBUTTON YELLOW 3.000 EA CM p 

2 01726-16 SWITCH RED MUSH MAINTAIN 1.000 EA CM p OR 

3 01293-10 PUSHBUTTON GREEN 800T A1 2.000 EA CM p 

4 01296 CONTACT BLOCK 800T-XA 5.000 EA CM p 

5 11367-01 PANEL AND BOX DRILLING 1.000 EA FM M 

G 02413-12 SWITCH SELECTOR 800T-J91A 2.000 EA CM p 

7 05835-153 NAMEPLATE MANUAL ON 1.000 EA CM p D 

8 05835-159 NAMEPLATE RECIP STOP 1.000 EA CM p 0 

9 05835-124 NAMEPLATE AUX 5 1.000 EA FM p 

11 05490-15 NAMEPLATE AUTO 1.000 EA FM p c 
12 05490-6 NAMEPLATE AUTO CYCLE STAR 1.000 EA FM p 0 

,. 13 0 5 835-.137 NAMEPLATE FAST 1 .000 EA FM p c 
14 05490-28 NAMEPLATE RETRACT MAN EXT 1.000 EA FM p B 

15 02898-22 WIRE 12THHN GREEN 0 . 500 FT CM p 

16 01338 WIRE FORK LUG lt18-22 1 .00 0 EA CM p 

17 02364-2 TERMINAL MOUNTING CHANNEL 8.000·IN CM p 

18 02641-3 RHMS 8-32 X 1/2 2.000 EA HW P·. B 

19 02677 LOCKWASHER LIGHT #8 2.000 EA HW p B 

20 02879-17 FLATWASHER #8 2.000 EA HW p B 

21 02364-10 TERMINAL BLOCK Fl 25AMP 14.000 EA CM p 

22 02364-36 TERMINAL ANCHOR C, F, & H 2 .00 0 EA CM p 

I . .• < 23 05490-32 NAMEPLATE SPRAY BLOW END 1 .000 EA CM p 

..,4 02898-1 WIRE 14THHN RED 25 .0 00 FT CM p 

\ 5 01981-01 HOLE SEAL 1.000 EA CM p 

71 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1.3 

14 

15 

16 

17 

18 

..-- 19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

15 

..l6 

L /UU VA 
120 VAC 50/60 HZ 

701 

TO EPIC 16 
CXHIECTal 1 5 

TO PC8 81 
'f'E'liWW. I 0 

701 

701 

+12 va.r 

12 VQ.T COWON 

1.3 
704-CR 

JO 

11 

I 

L---------~~~~~~~-------------J 

701 
701-CR 

703 

OJ 

70.3 

703 

70.3 

~NO 

• 10-J2WC OUIF'Jo .~1/0 
12 

• 10-J2V1JC INPU7 j1 /12 
11 

SERVO 1C PC:! J4 

10-J2V1JC INPUT 11/13 11 

4 

SERVO IC PC3 J4 

120VAC OJTP\Ji f1/17 

120VAC OUTPUT !1/1 

120VAC OUTPUT !1/2 

120VAC OUTPUT pl/4 

120VAC OJTPUT 11 /3 

120 VAC OUTPUT 1/18 

120VAC INPUT ;ti10 

120VAC INPUT fl/9 

120VAC INPUT f1 /8 

120VAC INP\JT i'/11 

120VAC INPUT #1/15 

120VAC INP\JT ;t/14 

120VAC OUTPUT N6 

7L2 

13 
11 

TO PROX. S'MTOiES 11 

11 

7L2 

7L2 

7!.2 

7L2 

SOL-705 

SCX.-707 

7L2 

7L2 

CONTROL POWER 
2.3 
REST POSITION 

FULL C.C.W. POSITION 

CHECK POSITION 

RECIPROCATOR 
CLEAR OF DIE AREA 
60,61 
62 

FULL C. W. POSITION 

SERVO MOTOR BRAKE 

EXTERNAL SAFETIES 
12 

RECIPROCATOR r AULTED 
64 
CYCLE 
COMPLETE 
59 

BLOW 

PILOT-A 
LUBE-'A 

PILOT-S 
LUBE-S 

PllOT-C 
lUBE-C 

RECIPROCATOR 
START 

RECIPROCATOR 
APPROACH 

OK TO EXTEND 

RECIPROCATOR 
RESET 

CONTINUE FROI.I WAIT 

CONTROL POWER SENSE 
703 

SPRAY-A 

J7 

39 

41 

42 

4.3 

45 

46 

47 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

70J 

70J 
120VAC OUlPIJT 11/5 

70J 
20VAC OUTPUT 1/19 

703 
20VAC OUTPUT 1/16 

20VAC OUTPUT 1/7 

703 
120VAC INPUT 1/23 

703 
120VAC INPUT 1/22 

70J 
120VAC OUTPUT 1/21 

70.3 

SEE DRIVE AMP CONNECTIONS CABLE CHART 

NOTE: SEE OWG I 411011450-29 

0714 
0 736 

0 741 

0 738 

0743 
0 7~5 

0 747 

0 759 

fOR SOR CONTRCX. CABlE 'MRINC 

702-CR 
7150 I I CYCLE COMPLETE 

70JA-CR mot · II 
703A-CR 

742 0 RECIPROCATOR ® I I 
70J8-CR 

CLEAR OF DIE AREA 

II 7390 

706-CR 
7440 II REOPROCA TOR IN AUTO 

707-CR 
7460 II REOPROCATOR fAUlTED 

708-CR 
7480 II WAIT 

709-CR 
7600 II WAIT 2 

NOTE: IN SOME CASES IT t.liGHT BE NECESSARY 
TO PLACE A 130 VAC VARISTOR ACROSS 
THE LOAD BEING ENERGIZED BY 70.3-CR & 702-CR. 

7L2 

AY-8 

SI'RA'I'-( 

71.2 REOP. 1H 
AUTO 6J 

71.2 W~T 
65 

71.2 CCII AUTO 
IN1Ull00< 

71.2 CQilNJE 
f'R()I WAIT 2 

71.2 Cf'nam. WAIT 2 
66 

7L2 

NOTE: 'R' NUMBERS REPRESENT EPIC CONNECTORS 
ON SIDE OF ENCLOSURE . 
WHERE CABLE IS CONNECTED 

q 
P /N -11450-17 

., .. ~ ~ron '' 



35 

~ 

( llllOW 11 

~ 

llllOW 10 

~ 

'IQlOW 

~ 

I llllOW 

~ 

0 ll)IX 0 

~ 

0 IUCI 0 

~ 

0 IUCI 0 

~ 

0 IUCI " 0 

~ 

0 IUCI 21)00®0 

0 IUCI 0 

IUCI 

Ill) lJ 

) 
l 

~ ~ 
RIBSal c.-BL£ 

(';;'. 
t..:::) 

66 

..... .,., --· ....... J .... -·· ,..,. .. 4 ___ , 

--.IH ...... ... 
-.L ••• 

~· ·-' -·" ...... , , .. ,.,. .. 

CID -~·~~~--e =~CID 
J~ I I II I II Ill I I 

om 2- ~. 

.. Dai\J~ 
l. Sl.Mf'AC£ F1NSH 1lS 

0 

0 

0 

-
2. AU IHI£.405 ~ 2A Olt '2ll 
1. P.UIT'S TO CONf'ORW TO •autOCX COlli'. tNCit. t ..-.:, ST.u<OAIIOS 

HOIU (1.0'\LSS O-S( SP(OflED) 

... !i..l\ =~ ls"':r.' YAII!rnJ!S !Ill 
J74 S.7 Cti!II(C!G T'II'OI:IW'IICO lliRCJI 

!Ill M.liR!D CJOO£ t YllmOI PISil:JIS 
lB5 11.5 IAA!G 0'11; 1\l aiR!il CXNIQ.ItAllOII 

g7 
2$7 ~09 AIID!DCP'DOI.II.IIfl.A'IS .. 

PARTS NOi ;:,c\\N 

61 

•• ••• 
\ 

\ 

56 

... 0 • 

• 0 • 0 • 

\ 

ISl ISliSl 
• 0 

. 0 0 

ISl ISliSl 

:·J J 

• •• • •• 
? •18 

I I 
($)t~Sl!Cil IISl iCS: ISl ISliSl 

•i"10 
0 0 I "I 0 oj 

I I 

11° . . • 0 

I ! 
ISl ISl~ 

I I 

0~ 0 . . 0 
I I 

• 

~~ 

7 
~ 

45 74 
« 

2 
\. 

j!} 

P /N - 11450-17 

~\ I 
I I I 
v I I I 

~[Co I !/ I 
( 

s t :::J ~.! I I 
I I I 

' t ' 
( 0 0 

is-r 

~Irl 
j 
I 

:\ 
.I II 

~ 5J~ 55 .:>\~P.; 

UATl; SEE B.O.M. 

II~ l.f 1111 
u W(MI) 5)(FI • 1\) 01IC ' 1\600-01 

I I ~~· 1-' ' - .) 

91 5)(FI .. 0 JR. -~~~,~~;p• . ~:=.- -4{1 011450-1 7 
, ... 1 

HI~ 171 u II£I'\.ACil) 1/0 IIACX fl. WlH SliM 
9C ICP<II. 0 JR. 

5 '$' =,...,.. _,...,. 

G l~ 
Oil 1.1& IE SKilS 1 t l cI t«). 

~••._..n-,.. •u:••._•n-.on :::,- REOPROCA TOR MODULE - 8.0.11. 

91 
~ .. ,.,.._, .. ,............., ........ ~ :-o., CN.14S.A. 

STANDARD 410 SOR 

F I».! 212 7.1! .100m II£SSIOII. IIDIIMll C'rQ£ CCUNIUI Ttl.£R.N(CE.S UN..ESS O'IWER'NSE SP'(:;71(D 

!15 N(J .100m 2 o..E)IOIARCS. B JR. 2- 0IQ T OEQ.WAL.$.- ;&.010 fll,l,C:':Cl"tS• t t / S-4 "'" TRJANGI£ CONTROlS 

"" ,. -· .. oc J-Oiaf O(OWJol.S- *'·00' ~Cl..:.>-zt /2 ==::. ~ ~.::0."0111-::::::·= r::.: 4-0IOT 0£0\U.l$- :t: .OOO$ 



T 

w/////////////7//////?'77/////h'l7///////////~ 

~------------------~~ ~ 
@~P 

... 
§ CID 

®I I®· 

\4 A~ !MEN CNO 
20 A'tlC 'IIHlE 7t2 
20 Al\IC 'IW.OW: 714,715,736-739,741-748 
20 Al\IC RED AU. REIIAININC 120 VOLT AC 'MRES 
20 AWC BlUE AU. 5-24 VQTACE \\IRES lliAT DO NOT USE CABLES 

0 

S£T FW. CC'II, LOCI' CAIH 1 i!= r­
S£T FW. Cll, CURR(NT LJI,IT z I!:: 

S£T f'\Jll C'll, REf IN C~lN J I~ . ~ 

~~~~ililrl~-*~~ 
... - ... . -- 1"', ........ ............ , -·· -·· ro• • ... ..,.._, 

--.IH 
tW:&n•• .... 

M,&, ltJ .....,,,, 
-.. J•• ....... , .... , cut. 

7~1 WOIOR A~·· I 
1~2 wol'!Jl e 2 
75J IIOTCI! C J 

=~ 

([ 
n 
I'N 

FLOW I 

0 

0 

\L 
n v 

~ 
~ 
~ 0 0 
~ ~ f7L2l 701 l 
IL 7///////T/// '/ '/7 / '/ '/ 

CID- N ~ • ~ ~ - • - 2 = ~CID 
Jsl I I I I I I I I I I II 
r- LLW 

~ ,,,- N~. 
- 1-'2 
~ 

-t:= 
CABlE ASSY TO i-
S£RVO CARD IN I== 
1l£ CARD CAG: r---

SERVO 
IC PCB 

REF. OWC # 41101H5(}-19 <0 
SDR CONlllOl CABLE 'MRINC 

f OUENOiAR~ 
rJ - l. 

- I 

·1~//77//// '// 
.... .., ... -

'--- I~@;@Jl ////////// 

///////// 

-... Cfl1Ull!l 
J. ~·a: ""'SH 1~5 
2. AU !>«(ADS CUSS 2A OR 211 
1. PARTS TO CCW'~ TO RI.IROCX CORP'. 04CR. ,a ..-c. STAHOAROS 

NOTES ( UNI.!SS OlliEJI'MS( SPEOflED) 

1--­
u 
:::::> 
0 

w 
a::: 
3: 

I I I - -· y 

374 Sol 
y 

ll55 11.6 
t7 

2S7 06.0! 
97 .. .. 

ho­
u""""' 

0 

POWER CONNECTimJS u 

DIN RAIL MAIN BOX 

13 714 711 736 

JO 715 /Jl 737 

704 702 70JA 

CR CR 

....._ ,,.._, ... ,,"""~ I jll'llf:. 
... ~· ...,'tit.. :w'tLI ., ,1,1 .,...., I ltoUJ-\11 

• SKIT 4. 
c .a 

a:n(CltD l'f'OQW'HC.IL ~ H ! ~Y 
1111 u II!J'VQI) 1/0 AACX f2 'lOTH Slll>O 0 AA 

ollrolED ~ a VJRSITOR P0911CI<S • IC PCII 

,.,.ltD O'M: TO aRmiT COif!QJt.l11011 GI~Y 
ou 1.1&. l.f'OA11J) 'IIIII( HUIIfOS C I<O 

96 

.COEJ) CI'II<Ji.ll R[LA'IS Cll 704 - CR 709 21Z 7.19 KIO(]) R(3SIOil ll£)jO',€]) CYO.£ COI.O<IEJ! 
'IJAS 115 IH) KIO(]) 2 Q.EliOIAI!CS. 

e JJt 

""""' "' .. .. "' 

(PLUG NOT TO SO·LE) 

74J 

7J9 744 

70.:8 706 707 

CR CR CR 

747 

746 

706 

CR 

701-J2 

(REAA '<1EW) 

\ 

IIAl£ CONNECTOR 
f'DIAl[ PINS 

II 
P /N-11 450-17 

I"' R.J\4 .... a18.94 1 
- -

.-4tk'''*' . ~~~ -411 011450- 17 
, ... , 

::::..- REOPROCA TOR IAOOlA.E - YIIRINC ii'MJIC: ... _,_,.,. ru=~ ....... n-t~tn 
• ..,......,._,_ .... ., ...... ~ ::-......<»~~~t~w..&.A. 

fCIU:R,U<C(S UNUSS OTH(RVOIS£ Sl'£0f1ED 
ST ANOARD 410 SOR 

2-0tQT O(O ... AL.S- •. 010 rRACnONS• !:1/&4 ,.. llliANGl£ CONlllOLS 
J-OtO T 0(0lotAl5- c.~ AHGl!S• *1/2 l!!!:~!r~~::r._rso-~:;·.::r::.r;c 
4-0IOT OEO'-'IALs- t:.OOOS 



801 

/ S'MTCHES SUPPLIED _L CIRCUIT BOARD 
L ___ SEPARATE BY CUSTOMER 

r· ----------, ,------ --------------- ---, 

i i i i 
: : : : 

) 
BL2 

F1 

FS 

F7 

F9 

F11 

F13 

F21 

F23 

F25 

F27 

F29 

~ 
DIPPER PAR. • : : 

___L_~~00 15 FJ1 
J 

--------~-----r '(_ _______________________ j 
305/405 SCHEMATIC DIAGRAM 
• DENOTES 405 ONLY~ 

701 L 
S\\ITCHES SUPPLIED L CIRCUIT BOARD 
SEPARATE BY CUSTOMER 

r · -------------, r ··---- -- ----------------, 

! i ! ! 

FS 

F7 

F9 

F11 

F13 

F15 

F17 

F19 

F21 

F23 

F25 

F27 

F29 

! 
i 
i 
i 
i 
i 
i 
i 
j 
j 

i 
F31 j 

______ _________________ j 

310/410 SCHEMA TIC DIAGRAM 

7L2 501 

/ SIIITCHES SUPPLIED _L CIRCUIT BOARD 
L ___ SEPARATE BY CUSTOMER 

r · -- - ---------, ,------ -------------------, 

i i i i 
: : : : 

Fl 

F3 

FS 

F7 

F9 

F11 

f13 

F15 

F17 

F19 

F21 

F23 

F25 

F27 

F29 

i 
i 
i 
i 
i 
i 
i 
j 

! 
j 

i 
i 
i 
i 
! 
i 
i 
j 

i 
i 
i 
i 
i 
i 
i 
! 
! 
i 
! 
! 
i 

F31 j 

--------------- --------_j 

320 SCHEMA TIC DIAGRAM 

THESE KITS INCLUDE 
MOUNTING RAILS ® 

305 LADLE KIT P/N- 16809-100 
310 RECIPROCATOR Kl T P /N-16809-1 01 
320 EXTRACTOR KIT P /N-16809-1 02 
195 EXTRACTOR KIT P /N-16809-1 03 

<a> 410 RECIPROCATOR KIT P /N-16809-1 04 
<ID405 LADLE KIT P/N- 16809-105 

305 LADLE LG. BOX KIT P /N-16809-110 
410 RECIPROCATOR LG. BOX KIT P/N-16809-111 
320 EXTRACTOR LG. BOX KIT P /N-16809-112 
195 EXTRACTOR LG. BOX KIT P /N- 16809- 113 

<ID405 LADLE LG. BOX KIT P /N-16809-1 15 

~ 05.1< >00 3 P.B. FOR <05 

5L2 501 

/ SWJTCHES SUPPLIED _L CIRCUIT BOARD 
L ___ SEPARATE BY CUSTOMER 

r· -------------, ,---- -- --- ------ --- -------, 

i i I i 
: : : : 

F1 

F3 

FS 

F7 

F9 

F11 

F13 

F15 

F1 7 

F19 

F21 

F23 

F25 

F27 

F29 

F31 

! 
! 
i 
! 
! 
! 
! 
! 

l_ ______________ j l_ _______________________ j 

195 SCHEMA TIC DIAGRAM 

305 LADLE ADD-ON KIT P /N-16809- 200 
310 RECIPROCATOR ADD- ON KIT P /N-16809-201 
320 EXTRACTOR ADD-ON Kl T P /N-1 6809-202 
195 EXTRACTOR ADD- ON KIT P/N- 16809-203 

(D) 410 RECIPROCATOR ADD- ON KIT P /N-16809-204 
(D) 405 LADLE ADD-ON KIT P /N-16809- 205 

97 CORR£CT ~RE NUWBER ON 310 410 MAT'L, SEE B.O.~ . 

5L2 

4. CEBURR 

190 6.1 4 ADO[() P/N'S FOR •10 AND 405 
96 

2JJ 12.11 OiANGED I.A9LE TO JI0/ 410 rROW 310 
95 C AA •;4f#/,IJ& • ;:,:~~= ,..140 D16809- 1 00 OLV E 

.J. SURfACE F"'NISH 125 
2. .a.L.1.. THREADS CL..A.SS 2A OR 28 
1. PARTS TO CONF"ORM TO RIUROO< CORP. ENGR. &. t.4F"G. STANOAROS 

NOlES (UNL.£$$ OTHER'MSE SP£0FlEO) 

22J 8.Z2 ADDUl PART NUNBfRS F~ 'LARG£ 80~ • 
95 INSTAl.lAllOHS 

091 227 CHANGtD Y<Rf NIAIBO! flU" AJ) TO BJS 
95 

8 AA ·~~~ o( RI'P>.-~t.,.,, ~~·~,~:~ ::,~ SCHEMA llC, RELAY Kl1 

TOL.ER.t.NC£5 UNL£SS OTHER~& SPf:CiflEO 
2-0ICI'T DECIMALS• ::t:.010 fRACTIONS- ;t; 1/5• 
J-OIGIT DECllrAALS• .t:.OOS ANGLES• :&. 1/2 

AAA '"' CUSTOMER REMOTE I 0 MODULES 
• -DIGIT OECI~ALS= .t:.OOOS 

-~ 



BOM. ??.::-r: Rimrock Corporation ?age 
:5:53:5: :5 JL~ :?38 A=ct ~JA ?o~~ :s 
Sill c: Ma:e~:a:s Sorted by Balloon Numbe~ by ?a~t NGmb~: 

?ar: ~~2~e~ ::852-:7 - RECIP?.OCATOR ~:0 S~R 

3c.:. ?a.r~ 
Nb~ Number 

1 01138-16 
2 08729-107 
3 08729-104 
0 (Z2632 
7 02634-1 
9 0:676 

10 02702-8 
2.2 02898-: 
:.3 02898·..:.71 
:4 02898-20 
2.5 02298-2:. 
:6 0~392-5 
17 02898-73 
18 02898-49 
:.9 03010 
2::. 0~727-2 

23 Z542S-29 
2~ 0sss~ -5:. 
25 07622-401 
:s 07622-402 
27 0 752 2-403 

29 0'7522 -405 
~3 02295-34 
31 07622-30 
--. 02969 
34 08295 -5 
35 ::~29-0: 
35 1:..429-02 
37 ll429-07 
33 11429-06 
39 :.:.450-256 
41 07620-101 
42 l:.350-53 
43 1:360-56 
.;4 030:7-18 
45 08729-l05 
47 10894-20 
48 09979-30 
49 1:.~50-29 
50 02998-72 
- 02553 
52 02673 

54 ::..35'0-54 
55 1:842-502 
57 1.:042-603 
:::>:::r I!.I~OO.J.-.:> 

60 :.6806-01 
61 1l360-l6 
6:2 Q30S2-3 
63 ~:..042-601 

WIRE TAB LUG #18-22 
DOUBLE s:ACKED DI~ RAIL TERM END ?LATE 
DOUBLE S':'ACKED DIN RAIL TERMINALS 
R~iMS 6- 3 2 X 1 I 2 
RHMS 6-32 X 1 l/4 
LOCKWASHER LIGHT #6 
BHCS 10-32 X l/2 
w::::~s 

WIRE 
i•I: ?E 
·"-::::>....., w ___ !:l 

w:?3: 

:..;AWG REJ 
20AWG WHITE 
l2AWG ::::..:ACK 
l2AWG WE::TE 
l~AWG 

____ ,. 
'--=~~~l.\1 

WIRE 20AWG YSLLOW 
WIRE 20AWG 3l.U2 

r:E - SMA~~ 
WIR£ L~G ~:NG #16-14, #S 
w.,..:::;::;: :J~CT :." X 3" W/CCVER 

24 ?OS. M:NI I/0 RACK 

M:N: C~':'?C~ ~ODU~E 5 VAC 

M:N: 0~~?~~ ~ODU:E 5 VDC 
VA?:S~O? 390 VO~~ 
~E::..AY SS 25 AM? 

VARISTOR l30 VOL~ 
SU3 ?ANSL U??ER 
SU3 PANEL Low;;~ 

?AN2~ S~AN~O?? ::..ONG 
PAN~~ STANDO?? SHOR':' 
?RO:OG :.. - AX:E SERVO CONT. ASSY 
FAK 
QUICK ~ISC R~CIP :-:6 
QUICK DISC BASE 32 PIN 
A-B CI~cu:: 3?EA~E~ 1492 n150 lSAM? lP 
DIN RAIL MOUNTED TERM:NAL 
~E::..AY BASE A3 D?DT DIN 
RELAY AB D?DT 24VDC COIL 
CONT30: CAE:2 ASSY 410 
WI~E 20AWG RSD 
sacs 10-~2 x 314 
LOCKWASHE3 L:G~T #:0 

r"',.....--
'-'-J_..:_, 

Q0:CK D:SC RSCI? 17-32 
CO~~ECTOR ~NCO~;~-?EMA~S 
7ER~:NAL ENCODER MALE 

3-COND. POWER CORD 
DISCONNECT COD:~G ?IN 
SELF TAPP:NG HH 
CON~ECTOR ENCODER-?LUG 

Qty/ ~M :T M?~: 
Assy ?~~~ 

5.000 EA CM? 
: . 000 EA CM? 

1.8.000 EA CM P 
:5.000 EA HW P::: 

8.000 EA HW P-
20.000 ~A HW P B 

4.000 EA SW P -
40.000 F'T CM P 
30.000 FT CM P 
6.000 F'T CM ? 
6.000 F'T CM? 

:0.000 ?'l' CM 7:) 

100.000 F'T CM P 
140.000 FT CM P 

50 . 000 EA HW P 
6.000 EA CM P 
1.500 FT CM P 
1.000 3:A SAM? 
1.000 EA CM P 
2 .000 EA CM o 
7:000 EA CM P 
2.000 EA CM? 
6.000 EA CM o 
3 .000 EA CM? 
1 .000 EA CM P 
1.000 EA FM P 
1 .000 EA CM P 
1.000 EA. FM P 
1.000 EA FM P 
2.000 EA CM P 
2 . 000 EA CM P 
:..000 EA SA MP 
1. 000 EA CM P 
: . 000 EA CM '::J 

1.000 EA CM P 
:.000 EA CM P 
1.000 EA CM P 
8.000 EA CM '::J 

7.000 EA CM P 
1 . 000 EA SA ?-1? 

120 . 000 F:' CM P 
4 . 000 EA HW P E. 
6 .000 EA HW P S 
:..000 EA CM D 

1.000 EA CM P 
1 . 000 EA CM? 
8 .00 0 EA CM P 

1 .000 EA CM P 
2 . 000 EA CM P 

:j 

4 . 0 0 0 EA HW P 2· : 
: . 000 EA CM ~ -



?OM . PRINT Rimrock Co~pora:~on ?age 
15:53:5: 15 ;uL !998 ~=c: E~A ?or~ 28 
S:ll c: Mater~als So~ted by 3a~:oon Number by ?c~: ~~mbe~ 

?a~t N~rnbe~ ~1350-:7 - ~EC:??O:A:02 ':0 SDR ·' 

3-=~ ?art Jescr~p:~on Q~yl UM 
Nbr Number Assy 

64 02626 RHMS 10-32 X 3/8 2.000 EA 
65 02702-12 SHCS 10-32 X 3/4 4.000 EA 
67 11042-604 TE:W!INA:.. ENCODER F3MALE 8.000 EA 
68 04727-6 ?-:NG TE~INAL 14-:6GA #5 6 . 000 EA 
69 04727-7 RING TERMINAL 14-16GA #10 2.000 EA 
70 08295-40 QUENCnARC 1.000 EA 
71 01338 WIRE FORK LUG #18-22 2.000 EA 
72 1:'..083-.04 305 IIO RACK R:BBO~ CABLE 1.000 EA 
73 08837-04 TIE ANCHOR MOUNTS 2.000 EA 
74 08729-~06 DIN RA:!. MOUN':' ED G?OUND TE.:\M!NP.:.. 1 . 000 EA 
80 08295-59 ?-ESISTO~ 820 OHM ..., • 7 

4\', 1 . 000 EA 
81 09759-109 DIODE 1N5404 :..000 s~ 
85 09759-107 DIODE lN400 1G 6.000 EA 

I 

\') 

-:'""T' ·-
HW 
HW 
CM 
CM 
CM 
CM 
CM 
SA 
CM 
CM 
CM 
CM 
CM 

M?E: 
?HN? 

p 
? 
? 
p 
p 
p 
p 
M? 
p 
::> .... 

? 
'::J 

? 

-
::: -

.. . 

I 
.I 



,,,------

( 

' 
' 

~ 

'--

,-

'--

~ I 

ON PROX SV!lTCH 
OVABl£ 

r--

r--..... 

.---

[ 
1-

1--- 1-

1--- r-
'--- 'r-
.--

[ 

1---

1---
'--

A---~ 

/----
'-....)_. '! 

' '----

' 

LI J- -i 
' • 

__ _j 

,__ 

1-

1-

1-
1-L-

r-

'---

I 

.--

t-----
f--

~ 

1------' 

~ 

~ 
1---

1---

I---' 

4. OfBURR 
3. St.WAa: ~ 12$ 

• AD.AJST REOPROCA TOR CLEAR 
PROX S'MTCH SO AT NO TIUE 
CAN THE DIES CO~E IN CONTACT 
'MTH RECIPROCATOR CtEAR 
PROX S\\1TCH. 

I~ 

,!' --~- -----
' I 

~ I 
-------/ 

CHECK POSITION 
PROX S'MTCH 
702-PS 

FULL CCW POSITION 
PROX SV..TCH 
(RETRACTED, REST POSITION) 
701-PS 

------

2. AU. MIODS CUSS 2A Oft 28 
PAinS TO CONF'OIOU TO RIIROQ( CORP. O'GR. " lolf'G. STANDARDS 1. 

NOT<S (UNlLSS Oll<ERVIIS( SPEOrlED) ,.. 

REC!PROCA TOR CLEAR 
Of DIE ARE 
PROX SV..TCH • 
703-PS 

SECTION A-A 

J4J 8.13 
93 

rut 1.20 
93 

118 u 
96 .. "" .. 

sa: PAC( 2 FCI! (HAHf.6 FIS)I[( 
sa: PAC( 1 CF 4 

E "" 
WAS DWG I 114~11 9m f4 0 AA - "" 

___ FULL CCW POSITION (EXTENDED) 
PROX S'MTCH 
706-PS 

TO THE PO\\ffi ORI'v£ 

R£FER£MC( CAllE ASS'( 

- f~ 'MRE NUII&RS AND 
U-..JL~~QC!O(::,(_~ WIRE OESCRI'llONS 

TO THE SERVO BRAKE 

IIAT'\.; SE[ B.O.U. 

iiJlfllJ·&• . :EE:~ """_NQ;" ____ rr-410011600-01 
JtOC:t1.....,_,.. ,~.,.._.,...,on :::,.- IIAJN ASSEMBLY 410 - BOOY 

·~ ................ fll--~ c:.-.... CNioiLS.A. 
ELECTRICAL \\IRING 

TOI.l:RAHCES UIUSS OIHERlOIS( Sl'f:OFIED 
2-DIQT OEOIIAI.S- • • 010 F'RACTIONS. • 1/54 ""' 410 SOR 
J - DIQT 0EOUA1.5- " .- ANCILS- •1/2 I~ :W ~ ~!!_0"~-.-ooc ~·=r~-:' 4-DIGIT OEOIIAI.S- ... 0005 

-rJ 



7 
Mechanical 



•• .. -



c : ___ _/ 

C -~_TION 

"' ' ' 

I 

·( 

A I ___ _j 

' 
' ( ·~'-4--....-l!JF 

,/ ', I""' /' \ --1 
\ ,/ I y- ' ' ___ j 

B 

NOTES 

.-A 
' ' 

\ 
' ' 

TORQUE TO 260 IN-LB * 

1) *ITEMS, USE BLUE LOCTITE #242 
2) SPEED REDUCER (ITEM 169) IS 

SHIPPED IN INPUT AND OUTPUT SECTIONS 

.. 0!8\JRR 
J. ~·~, .. Sif ·~5 
2. AU THRU.OS CUSS 2A Cft 2B 
1. PARlS TO C:OWOI!W TO RljR()O( CORP. OIGR. It IIG. STNIOAROS 

NOTES (IJIILSS O'IHEII"MS£ SPEOflED) 
l<l 11.13 sa: PMJ; 2 FM 0WK:U lc F 9.11 

93 .. - 00 "' 

:::. ·=~=~=~--

SECTION A-A-A 

96 
.. . "' ...OOCCOI!f'OIUo11Cie uM 

001 IJ C>WIGI: ill! }$(. BN PV.lt. ROIO\( Cjw. 
-!'II•~L .... ~ :,:~, 

96 Slm lltiC. IW'I.AC! Ml'o£ S!Vfl 
Ill 5.1 sa:Sli1Il2tfl 8 1.81 

~.,~ r.ut:tt ... •n-t4JJ 

95 
• .A,....,_.~.,~~~CN.Ioi,S.4 

lL OIJ) sa: 94IIl l ro J TCli..EIWim UOUSS 01HERIOISE SPECFltD 

95 
ARM 2-0IQT OEOw.LS- • . 010 F"RACllONS. * 1/54 

,. ..,._. 3-0IQT OEOWALS- • . 005 .ANGUS- • 112 
4-DKJT D£0\ollol s- s.ooos 

" " 
II 
" " 
II 

__ ... 
410 011600-01 

:::,.- t.IAJN ASSEMBLY 410 

,. 410 Sl..R 

109 

I'"'F 

~=~ .. ~ r:o~Cf'(llt~~-=~~:.::o.~ -

I 
I 

I 
I 

.I 

I 
I 
I 
I 
I 



l ) 

( I 

SECTION B-B 

\ 
I 

204 x2 

o---~ 
.,L,- -+--,-

.-----flHI 
' 

D ---
SECTION C-C 

.. O!!IURll 
3. SURrAa: 11119< 12S 
2. AU. THREADS CUSS V. Oil 28 
1. PAitT$ TO c::oNFORW TO RUROOC CORP, OIGR. k lEG. SfAHOAROS 

NOT!S (l.t<l!SS OlliER'MS( SI'EOnED) 

.... 
F 

"'"' 

TtllDWia:s U>USS OlliER'MS£ SPEOF!ED 
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!15 

~- Ill 5.1 Sti 9i££T 2 or J 
~.,.......,_SHe f AJJ:t1+-47'1 -1<1n :::.,- UAIN ASSEMBlY 410 
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Bill of Materials Sorted by Balloon Number by Part Number 
Part Number 11600-01 - 410 STANDARD BODY ASSY 

Bal Part 
Nbr Number 

_,o0 03085-01 
101 01318 
102 08701-19 
103 02695-8 
105 09520-22 
106 09015-40 
107 09001-13 
108 11640-57 
109 06664-48 
110 02809-1 
111 08837-04 
112 03011 
113 09520-17 
114 11191-01. 
122 09019-40 
123 09001-17 
124 11640-30 
125 02150-14 
126 02211-196 
127 11182-07 
130 11640-50 
132 09019-25 
137 11640-56 
138 11640-58 

·0 11640-19 
_41 09015-25 
142 02150-15 
143 09019-90 

t 144 09002-17 
145 11640-03 
146 06627-09 
147 02672-10 
152 11426-03 
153 11426-63 
154 11426-36 
155 06627-10 
156 11740-02 
157 02674.:.4 
158 09010-55 
159 11640-01 
160 02150-24 
161 09015-70 
162 02580 
163 02695-6 
164 11465-01 
165 11640-09 
166 09015-60 
167 09015-20 
168 11465-02 
19 11466-01 
. /0 11640-10 

171 11640-20 

Description 

EYEBOLT 
HEX JAM NUT 1/2-13 
BOLT HH 1/2-13 X 1 1/2 
LOCKWASHER LIGHT 1 I 2 
CAUTION LABEL 
SHCS 118 -1.25 x 40mm 
LOCKWASHER M8 
SHORT LINK 
SERVO MOTOR 54 IN-LB 
POP RIVET 1/8 INCH 
TIE ANCHOR MOUNTS 
WIRE TIE - MEDIUM 
MACHINE TAG - GENERIC 
LABEL WARRANTY WARNING 
SHCS Ml2 -1.75 x 40mm 
LOCKWASHER M12 
BODY SPACER 
BEARING BALL 50HH 6010-2RS 
SNAP RING 50mm 
RINGFEDER 60mm 7013.1 
CRANK 
SHCS M12 -1.75 x 25mm 
LONG LINK 
GUIDE LINK 
END CAP 
SHCS M8 -1.25 x 25mm 
BEARING BALL 25HM 6005-2RS 
SHCS Ml2 -1.75 x 90mrn 
FLATWASHER M12 
BELT ASSEMBLY SPACER 
QD BUSHING SDS 1 1/8 BORE 
KEY 1/4 SQ. X 1 1/4 
TIMING BELT 125 TEETH 
63T TIMING BELT SPROCKET 
36T TIMING BELT SPROCKET 
QD BUSHING SH 5/8 BORE 
BELT ASSY BOTTOM PLATE 
KEY 3/16 X 1 
SHCS M4 -0.70 X 55rnm 
TOP PLATE BELT ASSEMBLY 
BEARING BALL 25MM 16005-ZZ 
SHCS M8 -1.25 X 70mm 
SHCS 3/8-16 X 1 1/2 
LOCKWASHER LIGHT 3/8 
BRAKE 24V SPRING SET 
BELT DRIVE OUTPUT SHAFT 
SHCS H8 -1.25 x 60mm 
SHCS M8 -1.25 x 20mrn 
BRAKE SHAFT ADAPTER 3 I 4 
SPEED REDUCER 89:1 FA35 
REDUCER SIDE PLATE 
SUPPORT SIDE PLATE 

Qty/ UH IT HPBT Rv 
Assy PHNP Lv 

2.000 EA HW P 
2.000 EA HW P B 
2 . 000 EA HW P B 
2.000 EA HW P B 
1.000 EA CM P 

16.000 EA HW P B OR 
20.000 EA HW P B 

2.000 EA FM M A 
1.000 EA CM P OR 

12.000 EA HW P B 
1.000 EA CM P OR 
1.000 EA HW P 
1.000 EA CM P 
2.000 EA CM P 

OR 

8. 000 EA HVl P B OR 
14.000 EA HW P B 
4.000 EA FM P 
1.000 EA CM P 
1.000 EA CM P 
1.000 EA CM P 
2.000 EA FM M 

OR 
A 

OR 
OR 
OR 

A 
2.000 EA HW P B OR 
2.000 EA FM H A 
1.000 EA FM P B 
1 . 000 EA FM P A 
8. 000 EA HW P B 
1. 000 EA CH P OR 
4.000 EA HW P B OR 
4.000 EA HW P B OR 
4.000 EA FM P A 
1.000 EA CM P OR 
1.000 EA FM P 
1.000 EA CM P OR 
1.000 EA CM P OR 
1.000 EA CM P OR 
1.000 EA CM P OR 
1.000 EA FM M A 
2.000 EA FM P 
4.000 EA HW P B OR 
1.000 EA FM M E 
1.000 EA CM P 0 
8.000 EA HW P B OR 
4.000 EA HW P B 
4.000 r._A HW P B 
1.000 EA CM P OR 
1.000 EA FM P C 
4.000 EA HW P B OR 
8.000 EA HW P B OR 
1.000 EA CM P OR 
1.000 EA CM P OR 
1.000 EA FM M L 
1.000 EA FM M H 

. ' 

BD 
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Bill of Materials Sorted by Balloon Number by Part Number 
Part Number 11600-01 - 410 STANDARD BODY ASSY 

Bal Part 
Nbr Number 

. t 2 11640-40 
173 02150-16 
175 11640-04 
176 09013-12 
177 09001-11 
179 09001-08 
185 11630-02 
188 11640-11 
190 11640-44 
191 11640-83 
192 11640-84 
193 02408-14 
196 02878 
197 02211-237 
201 11378-14 
202 11378-15 
203 03082-14 
204 03082-15 
205 11384 
209 11640-14 
210 02408-10 
211 03024-35 
212 03025-35 
214 11650-90 

6 11640-15 
~17 11640-16 
218 03024-34 
219 03025-34 
228 02406-5 
229 11640-17 
231 11640-31 
233 11640-18 
234 02408-11 
235 02213-11 
236 02213-15 
248 11640-52 
249 11640-53 
250 11640-51 
278 09130-16 
280 09002-08 
281 11640-90 
282 11640-91 
283 02863-20 
284 02259-187 
300 09520-21 
302 09520-20 
305 04917 
314 02662-2 
320 02879-4 

39 04527 
~84 09520-04 
_::lR6 1 J 640-8J 

Description 

410 SHOULDER DRIVE SHAFT 
BEARING BALL 60MM 6012-2RS 
BELT COVER 
SHCS M6 -1 . 00 x 12rnm 
LOCKWASHER M6 
LOCKWASHER M4 
GUIDE ARM SIDEPLATE END 
BASE PLATE 
BEARING RETAINER 
MOTOR COVER SUPPORT 
FIXED COVER SUPPORT 
THRUST WASHER 50mm ID 
FLATWASHER 1/2 
SNAP RING 60mm 
BEARING 30mm CUP & CONE 
BEARING 2 5mrn CUP & CONE 
SEAL 30rnm SHAFT 
SEAL 30mm SHAFT 
BE~~ING CAP 7302411 
BEARING HOUSING 
THRUST WASHER 30rnm X lrnm 
BEARING LOCKNUT 30MM KMH6 
BEARING LOCKWASHER HBB6 
HOSE BRACKET 410 RECIP 
SHAFT SLEEVE 
SLEEVE BEARING 
BEARING LOCKNUT 25HM KMH5 
BEARING LOCKWASHER HBB5 
INNER RACE 30mm OD 
.NODIFIED THRUST BEARING 
LONG BODY SPACER 
SPACER 
THRUST WASHER 2 5mrn X lrnm 
SNAP RING 25mrn HEAVY DUTY 
SNAP RING 30mm HEAVY DUTY 
LINK PIN 
GUIDE PIN 
GUIDE SHAFT 
BHCS H4 -0.70 x 16mrn 
FLATWASHER M4 
PROX S\'liTCH MOUNT 
PROX SWITH MOUNT USER 
PROX SWITCH 8MH SHORTY 
SNAP RING 4 7 . 6mm INTERNAL 
NAMEPLATE - HOSE CONNECT. 
NA}mPLATE-MACHINE START 
RUBBER GRmrHET 
RHMS 1/4-20 X 1 1/8 
FLATWASHER 1/4 
GREASE FITTING 
LOGO RIMROCK LG DIE CAST 
MOTOR SIDE COVER 410 

Qty I UM IT HPBT Rv 
Assy PHNP Lv 

1.000 EA FH P F 
1.000 EA CH P OR 
1.000 EA FH P C 
4.000 EA HW P B OR 
4.000 EA HW P B OR 
8.000 EA HW P B OR 
2.000 EA FM P A 
1.000 EA FM P D 
1.000 EA FM P 
1.000 EA FH P 
1.000 EA FH P 
3.000 EA CH P 
2 . 000 EA ffi'/ P B 
1.000 EA CH P 
4.000 EA CH P 
6.000 EA CH P 
4.000 EA CM P 
6.000 EA CH P 
4.000 EA CM P 

D 
A 
A 

OR 

OR 
OR 
OR 
OR 
OR 

4.000 EA FH P A 
10.000 EA CM P OR 

2.000 EA CH P OR 
2.000 EA CM P OR 
1.000 EA FM P D 
6.000 EA FH P . A 
2 .000 EA FH M OR 
3.000 EA CM P OR 
3.000 EA CH P OR 
2 .000 EA CM P OR 
4.000 EA FM M OR 
1.000 EA FH P B 
2.000 EA FM P A 
6.000 EA CM P OR 
3.000 EA CM P OR 
2.000 EA CM P OR 
2.000 EA FH P B 
1.000 EA FH P D 
2.000 EA FM P D 
5.000 EA HW P B 0~ 

2.000 EA HW P B OR 
1.000 EA FM P A 
1.000 EA FH P A 
4.000 EA CH P 
7. 000 EA CH P OR 
1.000 EA FM P A 
2.000 EA CH P OR 
1.000 EA CH P 
5.000 EA ffilf P B 
4.000 EA HW P B 
3.000 EA CH P 
2.000 EA CM P D 
1.000 EA CH P B 

Bl 



Bill of Materials Sorted by Balloon Number by Part Number 
Part Number 11600-01 - 410 STANDARD BODY ASSY 

Bal Part 
"~ Nbr Number 

( 

<37 11640-82 
395 02702-8 
396 09973 
397 09983 
398 02914-4 
399 04373 

Description 

FIXED COVER 410 
BHCS 10-32 X 1/2 
RUBBER STRAP LATCH 
STRAP POST 
NUT ELASTIC STOP 1/4-20 
NUT ELASTIC STOP 10-32 

Qty I UM IT MPBT Rv 
Assy PHNP Lv 

1.000 EA CM P 8 
4.000 EA HW P 8 
1.000 EA CM P 
3.000 EA FM M 
4 . 000 EA HW P B 
4.000 EA HW P B 
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BOM.PRINT Rimrock Corporation Page 1 
14:41:52 08 MAY 1996 Acct ACY Port 8 
Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 11600-63 - HOSE ASSY 410 

Sal Part Description o ty I UM IT MPBT Rv 
~ b r Number Assy PHN'P LV I . 

1 11621-07 LOWER HOSE MOUNT-HS 1.000 EA FM p A 
2 11621-08 LOWER HOSE MOUNT-OS 1.000 EA FM p A 
3 11621-09 HOSE GUIDE-SLIDE 8.000 EA FM p c 
4 11621-10 HOSE SHIELD 2 . 000 EA FM p B 
5 11621-06 BAND CLAMP PLATE 4 . 000 EA FM p A 
6 02537-12 FITTING FEMALE HOSE #12 8.000 EA CM p 

7 02537-8 FITTING FEMALE HOSE #8 4.000 EA CM p 

8 02537-6 FITTING FEMALE HOSE #6 4.000 EA CM p 

9 01836 #12 RUBBER HOSE (RAW) 30 . 000 FT CM p 

10 01834 #8 RUBBER HOSE (RAW ) 15.000 FT CM p 

11 01833 #6 RUBBER HOSE (RAW) 15.000 FT CM p 

12 09746-:""03 BULKHEAD 90~ #6 2.000 EA CM p 

14 09746-04 BULKHEAD 90~ #8 1.000 EA CM p 

15 08962-12 BULKHEAD UNION #12 3.000 EA CM p 

16 09748-07 SWIVEL ELBOW #12 1.000 EA CM p OR 
17 09746-12 BULKHEAD 90~ #1 2 1.000 EA CM p OR 
18 03011-1 BLACK WIRE TIE 8.000 EA CM p OR 
19 02702-8 BHCS 10-32 X 1/2 16.000 EA HW p B 
20 04373 NUT ELASTIC STOP 10-32 16.000 EA HW p 8 
21 09015-25 SHCS M8 -1 . 25 X 25mm 16.000 EA HW p B 
22 08962-8 BULKHEAD UNION #8 1.000 EA CM p 
23 09013-12 SHCS M6 -1.00 X 12mm 4 . 000 EA HW p B OR 
24 

( 
09001 - 11 LOCKWA S HER M6 4 . 000 EA HW p B OR 



26 7.5 fl x2 " '·"" ! '" ,, 
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BOM.PRINT Rimrock Corporation 
14:42:28 08 MAY 1996 Acct ACY Port 
Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 11600-65 - HOSE ASSEMBLY 410 3 LUBE 

~al Part Description Qty I UM IT MPBT Rv 
br Number Assy PHNP Lv ' J 

1 11621-17 LOWER HOSE MNT HS 3-LUBE 1.000 EA FM p OR 
2 11621-08 LOWER HOSE MOUNT-OS 1.000 EA FM p A 
3 11621-19 HOSE GUIDE-SLIDE OS 3-LUB 4.000 EA FM p OR 
4 11621-10 HOSE SHIELD 2.000 EA FM p B 
5 11621-06 BAND CLAMP PLATE 4.000 EA FM p A 
6 02537-12 FITTING FEMALE HOSE #12 10.000 EA CM p 

7 02537-8 FITTING FEMALE HOSE #8 6.000 EA CM p 

8 02537-6 FITTING FEMALE HOSE #6 6.000 EA CM p 

9 01836 #12 RUBBER HOSE (RAW) 37.500 FT CM p 

10 01834 #8 RUBBER HOSE (RAW) 22.500 FT CM p 

11 01833 #6 RUBBER HOSE (RAW) 22.500 FT CM p 

12 097467"03 BULKHEAD 90~ #6 3.000 EA CM p 

13 11621-20 HOSE GUIDE-SLIDE HS 3-LUB 4.000 EA FM p OR 
14 09746-04 BULKHEAD 90~ #8 2.000 EA CM p 

15 08962-12 BULKHEAD UNION #12 4.000 EA CM p 

16 09748-07 SWIVEL ELBOW #12 1.000 EA CM p OR 
17 09746-12 BULKHEAD 90~ #12 1.000 EA CM p OR 
18 03011-1 BLACK WIRE TIE 12.000 EA CM p OR 
19 02702-8 BHCS 10-32 X 1/2 16.000 EA HW p 8 
20 04373 NUT ELASTIC STOP 10-32 16.000 EA HW p B 
21 09015-25 SHCS M8 -1.25 X 25mm 16.000 EA HW p B 
22 08962-8 BULKHEAD UNION #8 2.000 EA CM p 

23 09013-12 SHCS M6 -1.00 X 12mm 4.000 EA HW p B OR 

( 24 09001-11 LOCKWASHER M6 4.000 EA HW p B OR 
25 11650-91 HOSE BRACKET EXTENSION 1.000 EA FM p OR 
26 01832 #4 RUBBER HOSE (RAW) 15.000 FT CM p 

27 09746-01 BULKHEAD 90~ #4 2.000 EA CM p 

28 02537-4 FITTING FEMALE HOSE #4 4.000 EA CM p 

Page 1 
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BOM.PRINT Rimrock Corporation Page 1 
14:42:51 08 MAY 1996 Acct ACY Port 8 
Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 11600-41 - 410 10.5" POW ER ED BASE 

a 1 "1a l Part 
· '-. r 1br Number 

Description Qty/ UM IT MPBT Rv 
Assy PHNP Lv ~ 

( 

1 11026-15 
2 11650-10 
3 11650-02 
4 03018-12 
5 11469-01 
6 11292-10 
7 11468-12 
8 02408-12 
9 02191-3 

10 11650-04 
11 11650-03 
12 02213 ..... 3 
14 11650-05 
15 11470-01 
16 11650-01 
17 11650-06 
18 11650-08 
19 09013-12 
20 09001-11 
22 06664-50 
23 06664-25 
24 02879-4 
25 09015-40 
26 09001-13 
27 09013-35 
28 09002-11 
29 1 1650-09 
30 11650-11 
31 09019-40 
32 09001-17 
33 09015 -25 
34 09017-90 
35 11650-12 
36 09100-10 
37 09010-25 
38 11650-14 
39 09001-08 
40 11650-15 
41 02674-5 
42 02674-4 
43 09010-06 
44 11650-16 
45 11650-17 
46 09973 
47 09013-25 
48 09019-55 
49 11475-505 
50 09139-40 
52 09043-12 
53 02481 

55 02484 

SHAFT COUPLING 
DRIVE SCREW 410 
GEARMOTOR MOUNT 410 
SWITCH LIMIT 
COVER HELICAL WOUND METAL 
NUT ACME 3/4-2 RH 
CLAMP COLLAR 1PC 12mm 
THUST WASHER 12mm ID 
THRUST WASHER STT1001-1 
SIDE PLATE BASE 
COVER RETAINER 
SNAP RING 12mm HEAVY DUTY 
BASE BOTTOM PLATE 
BEARING 3/4 SO OPEN 
BEARING HOLDER LH 
RAIL 
RAIL SCRAPER 
SHCS M6 -1.00 x 12mm 
LOCKWASHER M6 
GEARMOTOR 200 IN LB 
BRAKE FOR GEARMOTOR 
FLATWASHER 1/4 
SHCS M8 -1.25 x 40mm 
LOCKWASHER M8 
S HCS M6 -1.00 x 3Smm 
FLATWASHER M6 
SCREW ATTACHMENT MOUNT 
ACME NUT MOUNT 
SHCS M12 -1.75 x 40mm 
LOCKWASHER M12 
SHCS M8 -1.25 x 2Smm 
SHCS Ml0 -1.50 x 90mm 
LIMIT SW STRIKER 410 BASE 
FHSCS M4 -.70 x 10mm LG 
SHCS M4 -0.70 x 25mm 
BASE TIE 
LOCKWASHER M4 
BASE TOP PLATE 
1/8 SQ KEY X • 75" LONG 
KEY 3/16 
SHCS M4 -0.70 x 6mm 
BEARING HOLDER RH 
SPACER BEARING BLOCK 
RUBBER STRAP LATCH 
SHCS M6 -1.00 X 25mm 
SHCS M12 -1.75 x 55mm 
SPACER ROUND 5/16 LG 
BHCS M12 -1.75 x 40mm 
SET SCREW M6 -1.00 X 12mm 
CONNECTOR CONDUIT 90A 

CONDUIT LOCKNUT 1/2" 

1.000 EA CM P 
1.000 EA FM M 
1.000 EA FM P 
2.000 EA CM P 
1.000 EA CM P 
1.000 EA CM P 
2.000 EA CM P 
6.000 EA CM P 
2.000 EA CM P 

OR 
OR 

B 

OR 
OR 
OR 
OR 

2.000 ~A FM P A 
1.000 EA FM P B 
1.000 EA CM P OR 
1.000 EA FM P B 
4.000 EA CM P OR 
2.000 EA FM P C 
2.0 00 EA FM M A 
2.000 EA FM P A 
5.000 EA HW P B OR 
9.000 EA HW P B OR 
1.000 EA CM P OR 
1.000 EA CM P OR 
1.000 EA HW P B 
4.000 EA HW P B OR 
4.000 EA HW P B 
4.000 EA HW P B OR 
6.0 00 EA HW P B OR 
1 . 000 EA FM P C 
1.000 EA FM P C 
8.000 EA HW P B OR 

26.000 EA HW P B OR 
12.000 EA HW P B 
12.000 EA HW P 8 OR 

1.000 EA FM P OR 
2.000 EA HW P B OR 
4.000 EA HW P 8 OR 
1.000 EA FM P C 
4.000 EA HW P 8 OR 
1.000 EA FM M D 
1.000 EA FM P 
1.000 EA FM P 
8.000 EA HW P 8 0~ 
2.000 EA FM P C 
2.000 EA FM P B 
2.000 EA CM P 
2.000 EA HW P 8 
8.000 EA HW P B OR 
4.000 EA CM P OR 

10.000 EA HW P 8 OR 
1.000 EA HW P B OR 
2 • 0. 0 0 E A C M P 

4.000 EA CM P OR 
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70J 

101 

CRITICAL WIRE SIZE 
ALL W!RE 14Go 

r------------------~ v~l--------------------~u:-; 

r------------fv~AARr----------~u~ 

I 
I 
I 
I 

R9 : (REO) (9) !'ROll lS-705 109 

I 
I 
I I 

(BtACX] N.C. (R!Il] 

{ORN<C() {11) 

._ __ ......______ EPIC COIH:CllJ! 

RED 107 

106 

14C<J RED 101,103,105,106,107 
HGo WHilE 7l2 

~ W!RE COLOR IN ( ) IS COLOR OF W!R£ IN 14-6 SO CABLE 
'MRE NUMBER IN ( ) IS EPIC CONNECTOR PIN NUMBER 
\\IRE COLOR iN ( ]IS UMI T S'M TCH WIRE COLOR 

~ 'R' NIJI,jB£RS REPRESENT EPIC CONNECTalS 
ON SIDE Of ENClOSURE HRE CABLE IS CONNECTID 

46 x2 

8 x6 

43 x8 

29~--------------~ 

A 

!i0.1r: * llEIAS, USE BlUE LOCllTE 1242 

4. DEeVRR 
3. SlMTACE flNSH 12~ 
:Z. AU. 'M!tAOS CLUS 2A OR 28 
1. PAIITS ro COWORW TO ft .. IIOCX CORP. OOGR. .. ...-G. stoUillAROS 

NOlES (UNl£SS OTHEJIYOSE SPEonm) 

16 x2 

.. '"" -..u 

2 17 

J92 5.1 IJPOAI!D 9011 .,_, OM: TO R!Jt[CT O<C'S 
9o! TO II£ f'ROOPI.AlE 

385 11.1l .IIII£D 1!' t&JII!IERS TO 50tllo11C 
!7 

020 01.11 .IDO!ll SPACUtS 8£TioEIM YOIOR ANO 
95 WOTOR YQJ!ll .. "' .. .. __._. 

""""""" """""" 

CSJE 

BSIII 

A Kit 

" .. .. 

~: SIDE P\.A 1E AND RAIL 
REMOV!JJ FOR CLEARITY 

MArt.: SEE B.O.M. 

A 

;:ut«t,;• · ~~. a;A41oo116oo-= 41!"" c 
PMCIJc.:41.....,_,.,. F'AX:t1+-t71-l01J ::::.,.,• 410 10• TRAVfi.. BASE. ASSEMBLY 

.A......,_.,~_...el......_~c:.-.....OIIIt lo&.I.A 

TtllDW<C(S U"'-ESS OTHER'MSE SPEaFlm 
2-0taT O(C.MALS. A:.010 FRACn ONs- t I /&4 ""' 410 SOR 
3- 0II:H OEOIU.ls- :t.OO) ANCU:S• z 1/2 !== ~ ~ ~~CII~co:·:[:;:,.-: 4--0tQT D£0WALS. *.0005 --



BOM.PRINT Rimrock Corporation Page 1 

14:43:41 08 MAY 1996 Acct ACV Port 8 

Bill of Materials Sorted by Balloon Number by Part Number 

P~rt Numbei · 11G00-4 2 - 410 10 .S" i.-i ,.; ~~ U A L ut13E 

Bal Part Description Qty/ UM IT MPBT Rv 

Nbr Number Assy PHNP Lv 

2 11650-19 DRIVE SCREW 410 M . 8 . 1.000 EA FM p OR 

5 11469-01 COVER HELICAL WOUND METAL 1.000 EA CM p OR 

10 11650-04 SIDE PLATE BASE 2.000 EA FM p A 

11 11650-03 COVER RETAINER 1.000 EA FM p 8 

14 11650-05 BASE BOTTOM PLATE 1.000 EA FM p B 

15 11470-01 BEARING 3/4 SQ OPEN 4.000 EA CM p OR 

16 11650-01 BEARING HOLDER LH 2.000 EA FM p c 
17 11650-06 RAIL 2.000 EA FM M A 

18 11650-08 RAIL SCRAPER 2.000 EA FM p A 

' {) . L ~· 09013- 12 SHCS t~ 6 -1. 00 X 12mm 4.000 r" • 
LM HW p 8 OR 

20 09001-11 LOCKWASHER M6 4.000 EA HW p B OR 

28 09002...:..11 FLATWASHER M6 2.000 EA HW p B OR 

29 11650-20 SCREW ATTACHMENT MNT M . B . 2.000 EA FM M OR 

30 11650-21 SCREW MOUNT FOR 410 M . B . 1.000 EA FM p OR 

31 09019-40 SHCS M12 -1.75 X 40mm 8.000 EA HW p B OR 

32 09001-17 LOCKWASHER M12 26.000 EA HW p B OR 

33 09015-25 SHCS M8 -1.25 X 25mm 12.000 EA HW p B 

34 09017-90 SHCS M10 -1.50 X 90mm 12.000 EA HW p B OR 

40 11650-15 BASE TOP PLATE 1.000 EA FM M D 

43 09010-06 SHCS M4 -0.70 X 6mm 8.000 EA HW p B OR 

44 11650-16 BEARING HOLDER RH 2.000 EA FM p c 
45 11650-17 SPACER BEARING BLOCK 2 . 000 EA FM p 8 

( 
46 09973 RUBBER STRAP LATCH 2.000 EA CM p 

47 02662-2 RHMS 1/4-20 X 1 1/8 2.000 EA HW p B 

48 09019-55 SHCS M12 -1.75 X 55mm 8.000 EA HW p 8 OR 

50 09139-40 BHCS M12 -1.75 X 40mm 10.000 EA HW p B OR 

52 02639-8 SET SCREW 1/4-20 X 1/2 2.000 EA HW p 8 

59 02729-7 ROLL PIN 1/8 X 7/8 4.000 EA HW p 8 

60 11201 TOOL HORIZONAL 1 . 000 EA FM M 

61 02188-12 BEARING SFF 1013-2 2.000 EA CM p 

62 02184-1 THRUST WASHER TRA-1220 2.000 EA CM p 

\ 

qq 



( 

( 

-----------------------------------------~----------------------- -----------------··-- -- - -~ 

46 x2 

0 

'14 62 x2 

* * 

18 x2 

' ' / 29 ~·!.2 --- ------1 --+--....-.,----------,..-rrr'~-----------,-,---------, 
)-__ L_+-[_--~-----L--+-~~----~~------------L-~~----~--~~~--~--------~~~~~----------------~=~--------1____ --h------~ 

A 

!jQIT; * ITEMS, USE BLUE LOCTITE #242 

30 

-===-----:.,=::=-_-:.:.====. =--===-= J ___Q::.=======.:: 

59 x+ 

""~ .l. Sl.llilf'ACE FlNI9i 125 
2. AU. lHitEADS a..ASS 2A OR 2B 
1. PARTS TO OOfr.FORN TO RllrMiCX:t< CORP. ENCR . • ~ Sf.NfOAADS 

NOTES (l.KL$$ 01>1...-..s£ SPEOflED) 

52 x2 

LET 00 0< 

60 

"A rL: SI':E B.O.M. 

Tc:t..ERANCES UNL£$S Oll-tERWISE SPEaFl£D 
:.- ou:rr oto.w...s- • . 010 rR.AcnCNS- • 1/M 
~OUJf OE:O""'-"" z .~ ANGU:So- •1/2 
4-DIQT OECMAI.s- •. 0005 

"" 410 SOR 



BOM.PRINT Rimrock Corporation Page 1 
14:43:56 08 MAY 1996 Acct ACY Port 8 
Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 11600-91 - SHOCK BASE ASSY 

Bal Part Description o ty I UM IT MPBT Rv 
1b r Number Assy PHNP LV ~ -

1 11651-10 SHOCK BASE TOP PLATE 1.000 EA FM M OR 
2 11651-11 SHOCK BASE BOTTOM PLATE 1.000 EA FM p OR 
3 11651-02 SHOCK MOUNT 5.000 EA CM p OR 
4 02580 SHCS 3/8-16 X 1 1/2 5.000 EA HW p B 
5 02559 SHCS 1/4-20 X 3/4 20.000 EA HW p B 
6 02695-4 LOCKWASHER LIGHT 1/4 20.000 EA HW p B 
7 08701-19 BOLT HH 1/2-13 X 1 1/2 6.000 EA HW p B 
8 02695-8 LOCKWASHER LIGHT 1/2 6.000 EA HW p 8 

( 

I 

\ ·I 
I 

!DI 
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l. SUAf'ACI; fl>ISH 12~ 
2. AU. !HI£AOS CI.ASS 2A Oil 29 
1. PARTS TO Ql>60R>I TO R"'ROC::X CORP. ENGR. 1: MFG. STAHOAROS 

NOT"c.S {IJNlLSS 01\iEJIYoiSE SP£CiflED) 

P /N 11 600- 91 

IIATL: S£[ B.O.t.l. '" 

«rJJlL),JJ• · ~":"oai: <&410 o 116oo-91- r·A 
IIMX::It ...... 7'1-»211 r.u:•,._•7'1-l07J -- SHOO< MOUNT SUB-BASE ASSY. 
··~,....._..ei ....... ~~CIW U.S..A. ·~ 

394 5.7 ::ss:. ~~ AS'iDIEI.Y,IItCI.UQHG Aillll l'lU:RAHcts UNl£SS OlHEJI"'SE SPECIFleD 
98 2-D!QT D£010ALS- z .010 FRAC110NS• z 1 / S-4 "" 
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"' .. ....._. 
<£T .. "' .. ,., ..,....., .. "' 3-0KH DECSit.CAls- ~.oo:; AltGI.£S-"' 1 / 2 n«s~~ ll; Wl"'llQQIUT"'' fJf .. lo«<OCOJIIr. AND tSF\111 '1HI: 

""""""" 4-DfQ T OECIUAls- :t: .OOO.S ean:o,..._-~or '1Mt at'I'Ut a. su""'-E-i , "MS t:~t 
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BOM.PRINT Rimrock Corporation 
14:47:33 08 MAY 1996 
Bill of Materials Sorted by Balloon Number 

Part Number 11600-81 - 60-2L STD HEAD 

-.al Part Description Qty/ 
br Number Assy 

1 08384-21 ADAPTER PLATE 2.000 

2 08384-22 PILOT SEAL PLATE 2.000 
3 15170-054 MOUNTING CLEAT 2.000 

4 11621-24 24" ARM-SPRAY HEAD 410 1.000 
~ .i.~.i. i .i.-02 (. L fH' I ,:- TuGGLE l . IHHJ 

6 02862-202 QUICK RELEASE PIN 3/16IN. 1.000 
7 02537-12 FITTING FEMALE HOSE #12 4.000 

8 02537-8 FITTING FEMALE HOSE #8 2.000 

9 02537-6 FITTING FEMALE HOSE #6 2.000 

10 01836 !t12 RUBBER HOSE (RAW) 8.000 

11 01834 #8 RUBBER HOSE (RAW) 4.000 

12 01833 #6 RUBBER HOSE (RAW) 4.000 
14 02535 FITTING MALE HOSE 12-12 4.000 

15 02532 FITTING MALE HOSE 6-8 2.000 
16 02530 FITTING MALE HOSE 4-6 2.000 

20 15624-05 QUICK DISCONNECT NIPPLE 2.000 
22 11621-11 HOSE GUARD 24" HS 1.000 

23 11621-12 HOSE GUARD 24" OS 1.000 
24 02102-132 O'RING 2-132 2.000 

25 01340-E 0 RING VITON 2-116 2.000 

26 01125-E 0 RING VI TON 2-113 2.000 

27 02749-6 DOWEL PIN 1/4 X 3/8 2.000 

28 03063-17 DOWEL PIN 3/8 X 1/2 2.000 
( 29 09100-10 FHSCS M4 -.70 X 10mm LG 4.000 

30 09001-08 LOCKWASHER M4 10.000 

31 09015-40 SHCS M8 -1.25 X 40mm 4.000 

32 09001-13 LOCKWASHER M8 4.000 

33 09012-16 SHCS M5 -0.80 X 16mm 4.000 

34 09001-10 LOCKWASHER M5 4.000 

35 09130-12 BHCS M4 -0.70 X 12mm 10.000 

39 08962-12 BULKHEAD UNION #12 4.000 

40 08962-8 BULKHEAD UNION #8 2.000 

41 08962-6 BULKHEAD UNION #6 2.000 

Acct ACY Port 
by Part Number 
ASSY 24 LG 

UM IT MPBT Rv 
PHNP Lv 

EA FM M B 
EA FM p OR 
EA FM p c 
EA FM p E 
tA L.r•1 tJ 

EA CM p OR 
EA CM p 

EA CM p 

EA CM p 
t:;""T" 
I ' CM p 

FT CM p 

FT CM p 

EA CM p 

EA CM p 

EA CM p 

EA CM p OR 
EA FM p A 
EA FM p A 
EA CM p OR 
EA CM p 

EA CM p 

EA HW p B 
EA HW p B 
EA HW p B OR 
EA HW p B OR 
EA HW p B OR 
EA HW p B 
EA HW p B 
EA HW p B 
EA HW p B 
EA CM p 

EA CM p 

EA CM p 

Page 
8 
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80i·1. PR i tH 
14:45:08 
Bill of 

l'lal Part 
)r Number 

1 08384-21 
2 08384-22 
3 15170-054 
4 11621-25 
5 15171-02 
6 02862-202 
7 02537-12 
8 02537-8 
9 02537-6 

10 01836 
1 1 01 834 
1 2 0 1 833 
14 0 2 535 
15 02532 
16 02530 
20 15624-05 
24 0 2 102-132 
25 01340-E 
26 01125-E 
27 02749-6 
28 03063-17 
29 09100-10 
31 09015-40 

( 32 09001-13 
33 09012-16 
34 09001-10 
3 9 08962-12 
40 08962-8 
41 08962-6 

Rim r o c k C o r· p o r a t i o n 
08 MAY 1996 Acct ACY Port 

Materials Sorted by Balloon Number by Part Number 

Part Number 11600-82 - 2L HEAD ASSY 11" LG 

Description o ty I UM IT MPBT Rv 
Assy PHNP Lv 

ADAPTER PLATE 2.000 EA FM M B 

PILOT SEAL PLATE 2.000 EA FM p OR 

MOUNTING CLEAT 2.000 EA FM p c 
SPRAY ARM 410 11" LONG 1.000 EA FM p c 
CLAMP TOGGLE 1.000 EA CM p 

QUICK RELEASE PIN 3/16IN. 1.000 EA CM p OR 

FITTING FEMALE HOSE #12 4.000 EA CM p 

FITTING FEMALE HOSE #8 2.000 EA CM p 

FITTING FEMALE HOSE #6 2.000 EA CM p 

lt12 RUBBER HOSE (RAW) 4.000 FT CM p 

# 8 RUBBER HOSE (RAW) 2.000 FT CM p 

#6 RUBBER HOSE ( RAW) 2.000 FT CM p 

FITTING MALE HOSE 12-12 4.000 EA CM p 

FITTING MALE HOSE 6-8 2.000 EA CM p 

FITTING MALE HOSE 4-6 2.000 EA CM p 

QUICK DISCONNECT NIPPLE 2.000 EA CM p OR 

O'RING 2-132 2.000 EA CM p OR 

0 RING VITON 2-116 2.000 EA CM p 

0 RING VITON 2-113 2.000 EA CM p 

DOWEL PIN 1/4 X 3/8 2.000 EA HW p B 

DOWEL PIN 3/8 X 1/2 2.000 EA HW p B 

FHSCS M4 -.70 X 10mm LG 4.000 EA HW p 8 OR 

SHCS M8 -1.25 X 40mm 4.000 EA HW p B OR 

LOCKWASHER M8 4.000 EA HW p 8 

SHCS M5 -0.80 X 16mm 4.000 EA HW p B 

LOCKWASHER M5 4.000 EA HW p 8 

BULKHEAD UNION #12 4.000 EA CM p 

BULKHEAD UNION #8 2.000 EA CM p 

BULKHEAD UNION #6 2.000 EA CM p 

Page 
8 
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BOM.PRINT Rimrock Corporation Page 1 

14:45:52 08 MAY 1996 Acct ACY Port 8 

Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 11600-87 - 2L HEAD ASSY 18" L G. 

"al Part Description o ty I UM IT MPBT Rv 

.:>r Number Assy PHNP Lv 

1 08384-21 ADAPTER PLATE 2.000 EA FM M 8 

2 08384-22 PILOT SEAL PLATE 2.000 EA FM p OR 

3 15170-054 MOUNTING CLEAT 2.000 EA FM p c 
4 11621-18 SPRAY ARM HEAD 18" 1.000 EA FM p D 

5 15171-02 CLAMP TOGGLE 1.000 EA CM p 

6 02862-202 QUICK RELEASE PIN 3/16IN. 1.000 EA CM p OR 

7 02537-12 FITTING FEMALE HOSE #12 4.000 EA CM p 

8 02537-8 FITTING FEt-1ALE HOSE #8 2.000 t:" • 
L..r1 CM ? 

9 02537-6 FITTING FEMALE HOSE #6 2.000 EA CM p 

10 01836 #12 RUBBER HOSE (RAW) 6.000 FT CM p 

11 01834 #8 RUBBER HOSE (RAW) 3.000 FT CM p 

12 01833 #6 RUBBER HOSE (RAW) 3.000 FT CM p 

14 02535 FITTING MALE HOSE 12-12 4.000 EA CM p 

15 02532 FITTING MALE HOSE 6-8 2.000 EA CM p 

16 02530 FITTING MALE HOSE 4-6 2.000 EA CM p 

20 15624-05 QUICK DISCONNECT NIPPLE 2.000 EA CM p OR 

22 11621-13 HOSE GUARD 18" HS 1.000 EA CM p c 
23 11621-14 HOSE GUARD 18" OS 1.000 EA CM p c 
24 02102-132 O'RING 2-132 2.000 EA CM p OR 

25 01340-E 0 RING VI TON 2-116 2.000 EA CM p 

26 01125-E 0 RING VITON 2-113 2.000 EA CM p 

27 02749-6 DOWEL PIN 1/4 X 3/8 2.000 EA HW p B 

( 
28 03063-17 DOWEL PIN 3/8 X 1/2 2.000 EA HW p 8 

29 09100-10 FHSCS M4 -.70 X 10mm LG 4.000 EA HW p B o·R 

30 09001-08 LOCKWASHER M4 6.000 EA HW p B OR 

31 09015-40 SHCS M8 -1.25 X 40mm 4.000 EA HW p B OR 

32 09001-13 LOCKWASHER M8 4.000 EA HW p B 

33 09012-16 SHCS M5 -0.80 X 16mm 4.000 EA HW p 8 

34 09001-10 LOCKWASHER M5 4.000 EA HW p B 

35 09130-12 BHCS M4 -0.70 X 12mm 6.000 EA HW p B 

39 08962-12 BULKHEAD UNION #12 4.000 EA CM p 

40 08962-8 BULKHEAD UNION #8 2.000 EA CM p 

41 08962-6 BULKHEAD UNION #6 2.000 EA CM p j 

l 
l 
1 
1 

/D'/ 
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BOM.PRINT Rimrock Corporation Page 1 
14:48:06 08 MAY 1996 Acct ACY Port 8 
Bill of Materials Sorted by Balloon Nu mber by Part Number 

Part Number 11600-85 - 72-2L STD HEAD ASSY 31 LG 

...,al Part 
.)r Number 

1 08384-21 
2 08384-22 
3 15170-054 
4 11621-32 
5 15171-02 
6 02862-202 
7 02537-12 
8 02537-8 
9 02537-6 

10 01836 
11 01834 
12 01833 .· 
14 02535 
15 02532 
16 02530 
20 15624-05 
22 11621-33 
23 11621-34 
24 02102-132 
25 01340-E 
26 01125-E 
27 02749-6 
28 03063-17 
29 09100-10 
30 09001-08 
31 09015-40 
32 09001-13 
33 09012-16 
34 09001-10 
35 09130-12 
39 08962-12 
40 08962-8 
41 08962-6 

Description 

ADAPTER PLATE 
PILOT SEAL PLATE 
MOUNTING CLEAT 
31" ARM-SPRAY HEAD 410 
CLAMP TOGGLE 
QUICK RELEASE PIN 3/16IN. 
FITTING FEMALE HOSE #12 
FITTING FEMALE HOSE #8 
FITTING FEMALE HOSE #6 
tt 1 2 R IJ B B E R H 0 S E ( R A tJ ) 
#8 RUBBER HOSE (RAW) 
#6 RUBBER HOSE (RAW) 
FITTING MALE HOSE 12-12 
FITTING MALE HOSE 6-8 
FITTING MALE HOSE 4-6 
QUICK DISCONNECT NIPPLE 
HOSE GUARD 31" HS 
HOSE GUARD 31" HS 
O'RING 2-132 
0 RING VITON 2-116 
0 RING VITON 2-113 
DOWEL PIN 1/4 X 3/8 
DOWEL PIN 3/8 X 1/2 
FHSCS M4 -.70 x 10mm LG 
LOCKWASHER M4 
SHCS M8 -1.25 x 40mm 
LOCKWASHER M8 
SHCS M5 -0.80 x 16mm 
LOCKWASHER M5 
BHCS M4 -0 . 70 X 12mm 
BULKHEAD UNION #12 
BULKHEAD UNION #8 
BULKHEAD UNION #6 

Qty / UM IT MPBT Rv 
Assy PHNP Lv 

2.000 EA FM M 8 
2.000 EA FM P OR 
2.000 EA FM P C 
1.000 EA FM P C 
1.000 EA CM P 
1.000 EA CM P OR 
4.000 EA CM P 
2.000 EA CM P 
2.000 EA CM P 

1 1 . 0 00 fT CM P 
5.500 FT CM P 
5.500 FT CM P 
4.000 EA CM P 
2.000 EA CM P 
2.000 EA CM P 
2.000 EA CM P OR 
1.000 EA FM P B 
1.000 EA FM P 8 
2.000 EA CM P OR 
2.000 EA CM P 
2.000 EA CM P 
2.000 EA HW P B 
2.000 EA HW P B 
4.000 EA HW P B 6R 

10.000 EA HW P B OR 
4.000 EA HW P B OR 
4.000 EA HW P B 
4.000 EA HW P B 
4.000 EA HW P B 

10.000 EA HW P B 
4.000 EA CM P 
2.000 EA CM P 
2.000 EA CM P 



6 0 lfj. PR I NT Ri.mr· ock Corporat.1.on Page 1 

14:49:00 08 MAY 1996 Acct ACY Port 8 

Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 11600-92 - 2L HEAD ASSY 14" LG. 

p .:: l P3 r t Q~scri~-t:icn 
I"'\ t- , ' I I I •A IT MPOT n .. 
'< '- J I '..)1'1 1\ y 

br Number Assy PHNP LV 

1 08384-21 ADAPTER PLATE 2.000 EA FM M B 

2 08384-22 PILOT SEAL PLATE 2 . 000 EA FM p OR 

3 15170-054 MOUNTING CLEAT 2.000 EA FM p c 
4 11621-45 SPRAY ARM HEAD 14" 1.000 EA FM p A 

5 15171-02 CLAMP TOGGLE 1.000 EA CM p 

6 02862-202 QUIC K RELEASE PIN 3/16IN. 1.000 EA CM p OR 

7 02537-12 FITTING FEMALE HOSE #12 4.000 EA CM p 

8 02537-8 FITTING FEMALE HOSE itS 2.000 EA CM p 

9 02537-6 FITTING FEMALE HOSE #6 2.000 EA CM p 

10 01836 #12 RUBBER HOSE (RAW) 6.000 FT CM p 

11 01834 #8 RUBBER HOSE (RAW) 3.000 FT CM p 

12 01833. · #6 RUBBER HOSE (RAW) 3.000 FT CM p 

14 02535 FITTING MALE HOSE 12-12 4.000 EA CM p 

15 02532 FITTING MALE HOSE 6-8 2.000 EA CM p 

16 02530 FITTING MALE HOSE 4-6 2.000 EA CM p 

20 15624-05 QUICK DISCONNECT NIPPLE 2.000 EA CM p OR 

24 02102-132 O ' RING 2-132 2.000 EA CM p OR 

25 01340-E 0 RING VI TON 2-116 2.000 EA CM p 

26 01125-E 0 RING VI TON 2-113 2.000 EA CM p 

27 02749-6 DOWEL PIN 1/4 X 3/8 2.000 EA HW p B 

28 03063-17 DOWEL PIN 3/8 X 1/2 2.000 EA HW p B 

29 09100-10 FHSCS M4 -.70 X 10mm LG 4.000 EA HW p 8 OR 

30 09001-08 LOCKWASHER M4 6.000 EA HW p B OR 

31 09015-40 SHCS M8 -1.25 X 40mm 4.000 EA HW p 8 OR 

32 09001-13 LOCKWASHER M8 4.000 EA HW p B 

33 09012-16 SHCS M5 -0.80 X 16mm 4.000 EA HW p 8 

34 09001-10 LOCKWASHER M5 4.000 EA HW p B 

35 09130-12 BHCS M4 -0.70 X 12mm 6.000 EA HW p B 

39 08962-12 BULKHEAD UNION #12 4.000 EA CM p 

40 08962-8 BULKHEAD UNION #8 2.000 EA CM p 

41 08962-6 BULKHEAD UNION #6 2.000 EA CM p 

. I 
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BOM.PRINT Rimrock Corporation 
14:49:13 08 MAY 1996 
Bill of Materials Sorted by Balloon Number 

P .'9 r t Number 11600-95 - 2L HEAD ASSY 

8 =d o ~~t: nnt:-f"' ... ; ,..., r; f' ,., 
- - "' _, • - r"" - ..._ ...... , ' 

Qt- .,/ 
'• J I 

I b r Number Assy 

1 08384-21 ADAPTER PLATE 2.000 

2 08384-22 PILOT SEAL PLATE 2.000 

3 15170-054 MOUNTING CLEAT 2 . 000 

4 11621-29 SPRAY HEAD 28" LONG 1.000 

5 15171-02 CLAMP TOGGLE 1 . 000 

6 0 28 62-202 QUIC K RELEA S E PIN 3/16IN. 1.000 

7 02537-12 FITTING FEMALE HOSE #12 4.000 

8 02537-8 FITTING FEMALE HOSE #8 2.000 

9 02537-6 FITTING FEMALE HOSE #6 2.000 

1 0 01836 #12 RUBBER HOSE (RAW) 9.500 

11 01834 #8 RUBBER HOSE (RAW) 4.750 

12 01833 . · #6 RUBBER HOSE (RAW) 4.750 

14 02535 FITTING MALE HOSE 12-12 4.000 

15 02532 FITTING MALE HOSE 6-8 2 . 000 

16 02530 FITTING MALE HOSE 4-6 2.000 

20 15624-05 QUICK DISCONNECT NIPPLE 2.000 

22 11621-30 HOSE GUARD FOR 28" ARM 1.000 

23 11621-31 HOSE GUARD FOR 28" ARM 1.000 

24 02102-132 O'RING 2-132 2.000 

25 01340-E 0 RING VI TON 2-116 2.000 

26 01125-E 0 RING VI TON 2-113 2.000 

27 02749-6 DOWEL PIN 1/4 X 3/8 2.000 

28 03063-17 DOWEL PIN 3/8 v 
1\ 1/2 2 . 000 

( 29 09100-10 FHSCS M4 -.70 X 10mm LG 4 . 000 

30 09001-08 LOCKWASHER M4 10.000 

31 09015-40 SHCS M8 -1.25 X 40mm 4.000 

3 2 09001-13 LOCKWASHER M8 4.000 

33 09012-16 SHCS M5 -0 . 80 X 16mm 4 . 000 

34 09001-10 LOCKWASHER M5 4.000 

35 09130-12 BHCS M4 -0.70 X 12mm 10 . 000 

39 08962-12 BULKHEAD UNION #12 4.000 

40 08962-8 BULKHEAD UNION #8 2.000 

41 08962-6 BULKHEAD UNION #6 2 . 000 

Acct ACY Port 
by Part Number 
28" LONG 

' ) ~ ::T ~ ~8T R \ .t 

PHNP Lv 

EA FM M B 
EA FM p OR 
EA FM p c 
EA FM p OR 
EA CM p 

EA CM p OR 
EA CM p 

EA CM p 

EA CM p 

FT CM p 

FT CM p 

FT CM p 

EA CM p 

EA CM p 

EA CM p 

EA CM p OR 
EA FM p OR 
EA FM p OR 
EA CM p OR 
EA CM p · 

EA CM p 

EA HW p B 
EA HW p B 
EA HW p B OR 

EA HW p 8 OR 
EA HW p 8 OR 
EA HW p 8 
EA HW p B 
EA HW p B 
EA HW p B 
EA CM p 

EA CM p 

EA CM p 
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Bill of Materials Sorted by Balloon Number by Part Number 
Part Number 11600-97 - 36IN. 2 LUBE SPRAY HEAD ASSY 

Sal Part 
Nbr Number 

1 08384-21 
2 08384-22 
3 15170-054 
4 11621-38 
5 15171-02 
6 02862-202 
7 02537-12 
8 02537-8 
9 02537-6 

10 01836 
11 01834 
12 01833 
14 02535 
15 02532 
16 02530 
20 15624-05 
22 11621-39 
23 11621-40 
24 02102-132 
25 01340-E 
26 01125-E 
27 02749-6 
28 03063-17 
29 09100-10 
'30 09001-08 
J1 09015-40 
32 09001-13 
33 09012-16 
34 09001-10 
35 09130-12 
39 08962-12 
40 08962-8 
41 08962-6 

Description 

ADAPTER PLATE 
PILOT SEAL PLATE 
MOUNTING CLEAT 
36 INCH SPRAY ARM WELDMENT 
CLAMP TOGGLE 
QUICK RELEASE PIN 3/16IN. 
FITTING FEMALE HOSE #12 
FITTING FEMALE HOSE #8 
FITTING FEMALE HOSE #6 
#12 RUBBER HOSE (RAW) 
#8 RUBBER HOSE (RAW) 
#6 RUBBER HOSE (RAW) 
FITTING MALE HOSE 12-12 
FITTING MALE HOSE 6-8 
FITTING MALE HOSE 4-6 
QUICK DISCONNECT NIPPLE 
HOSE GUARD 36" HS 
HOSE GUARD 36" OS 
O'RING 2-132 
0 RING VITON 2-116 
0 RING VITON 2-113 
DOWEL PIN 1/4 X 3/8 
DOWEL PIN 3/8 X 1/2 
FHSCS M4 -.70 x 10mm LG 
LOCKWASHER M4 
SHCS M8 -1.25 x 40mm 
LOCKWASHER M8 
SHCS M5 -0.80 x 16mm 
LOCKWASHER MS 
BHCS M4 -0.70 X 12mm 
BULKHEAD UNION #12 
BULKHEAD UNION #8 
BULKHEAD UNION #6 

Qty/ UH IT HPBT Rv 
Assy PHNP Lv 

2.000 EA FM M B 
2.000 EA FM P OR 
2.000 EA FM P C 
1.000 EA FM P 
1.000 EA CM P 
1.000 EA CM P OR 
4.000 EA CH P 
2.000 EA CH P 
2.000 EA CM P 

12.000 FT CM P 
6.000 FT CM P 
6.000 FT CM P 
4.000 EA CM P 
2.000 EA CM P 
2 .000 EA CM P 
2 . 000 EA CM P OR 
1.000 EA FM P 
1.000 EA FM P 
2.000 EA CM P OR 
2.000 EA CM P 
2.000 EA Cl1 P 
2.000 EA HW P B 
2.000 EA HW P B 
4.000 EA HW P B OR 

10 .000 EA HW P B OR 
4.000 EA HW P B OR 
4.000 EA HW P B 
4.000 EA HW P B 
4.000 EA HW P B 

10.000 EA HW P 8 
4.000 EA CM P 
2 . 000 EA CH P 
2.000 EA CM P 

;o8A 



BOM.PRINT Rimrock Corporation Page 1 
14:49:50 08 MAY 1996 Acct ACY Port 8 
Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 11600-86 - 1L HEAD ASSY 11" LG. 

Bal Part 
br Number 

1 08384-21 
2 08384-22 
3 15170-051 
4 11621-25 
5 15171-02 
6 02862-202 
7 02537-12 
8 02537-8 
9 02537-6 

10 01836 
11 01834 
12 01833 
14 02535 
15 02532 
16 02530 
20 15624-05 
24 02102-132 
25 01340-E 
26 01125-E 
27 02749-6 
28 03063-17 
29 09100-10 
31 09015-40 
12 09001-13 
33 09012-16 
34 09001-10 
39 08962-12 
40 08962-8 
41 08962-6 

Description 

ADAPTER PLATE 
PILOT SEAL PLATE 
CLEAT 
SPRAY ARM 410 11" LONG 
CLAMP TOGGLE 
QUICK RELEASE PIN 3/16IN. 
FITTING FEMALE HOSE #12 
FITTING FEMALE HOSE #8 
FITTING FEMALE HOSE #6 
~12 RUBBER HOSE (RAW) 
#8 RUBBER HOSE (RAW) 
#6 RUBBER HOSE (RAW) 
FITTING MALE HOSE 12-12 
FITTING MALE HOSE 6-8 
FITTING MALE HOSE 4-6 
QUICK DISCONNECT NIPPLE 
O'RING 2-132 
0 RING VITON 2-116 
0 RING VITON 2-113 
DOWEL PIN 1/4 X 3/8 
DOWEL PIN 3/8 X 1/2 
FHSCS M4 -.70 x 10mm LG 
SHCS M8 -1.25 x 40mm 
LOCKWASHER M8 
SHCS M5 -0.80 x 16mm 
LOCKWASHER M5 
BULKHEAD UNION #12 
BULKHEAD UNION #8 
BULKHEAD UNION #6 

Qty/ UM IT MPBT Rv 
Assy PHNP Lv 

1.000 EA FM M B 
1.000 EA FM P OR 
2.000 EA FM P B 
1.000 EA FM P C 
1.000 EA CM P 
1.000 EA CM P OR 
3.000 EA CM P 
1.000 EA CM P 
1.000 EA CM P 
3.000 FT CM P 
1.000 FT CM P 
1.000 FT CM P 
3.000 EA CM P 
1.000 EA CM P 
1.000 EA CM P 
2.000 EA CM P OR 
1.000 EA CM P OR 
1.000 EA CM P 
1.000 EA CM P 
1.000 EA HW P B 
1.000 EA HW P B 
2.000 EA HW P B OR 
4.000 EA HW P B OR 
4.000 EA HW P B 
4.000 EA HW P B 
4.000 EA HW P B 
4.000 EA CM P 
2.000 EA CM P 
2.000 EA CM P 

! 
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~C:i . PHl. N T 
1.11:50:01 
Bill of 

Bal Part 
':lr Number 

1 0838.11-21 
2 0838.11-22 
3 15170-051 
4 11621-18 
5 15171-02 
6 02862-202 
-r 02537-12 I 

8 02537-8 
9 02537-6 

10 01836 
11 01834 
12 01833 
14 02535 
15 02532 
16 02530 
20 1562.11-05 
22 11621-13 
23 11621-1.11 
24 02102-132 
25 013.110-E 
26 01125-E 
27 02749-6 
28 03063-17 
:9 09100-10 
30 09001-08 
31 09015-40 
3 2 09001-13 
33 09012-16 
34 09001-10 
35 09130-12 
39 08962-12 
40 08962-8 
41 08962-6 

i\ .i.111 r· u <..: K CorpordLion 
08 MAY 1996 Acct ACY Port 

Materials Sorted by Balloon Number by Part Number 

Part Number 11600-83 - 1L HEAD ASSY 18 LG 

Description o ty I UM IT MPBT Rv 
Assy PHNP LV 

ADAPTER PLATE 1.000 EA FM M B 

PILOT SEAL PLATE 1.000 EA FM p OR 

CLEAT 2.000 EA FM p 8 

SPRAY ARM HEAD 18" 1.000 EA FM p 0 

CLAMP TOGGLE 1.000 EA CM p 

QUICK RELEASE PIN 3I16IN. 1.000 EA CM p OR 

FITTING FEMALE HOSE *12 3.000 EA CM p 

FITTING FEMALE HOSE #8 1.000 EA CM p 

FITTING FEMALE HOSE #6 1.000 EA CM p 

#12 RUBBER HOSE (RAW) .11.500 FT CM p 

#8 RUBBER HOSE (RAW) 1.500 FT CM p 

#6 RUBBER HOSE (RAW) 1.500 FT CM p 

FITTING MALE HOSE 12-12 3 . 000 EA CM p 

FITTING MALE HOSE 6-8 1.000 EA CM p 

FITTING MALE HOSE .Q-6 1.000 EA CM p 

QUICK DISCONNECT NIPPLE 2.000 EA CM p OR 

HOSE GUARD 18" HS 1.000 EA CM p c 
HOSE GUARD 18" OS 1.000 EA CM p c 
O'RING 2-132 1.000 EA CM p OR 

0 RING VITON 2-116 1.000 EA CM p 

0 RING VI TON 2-113 1.000 EA CM p 

DOWEL PIN 1 I 4 X 318 1.000 EA HW p B 

DOWEL PIN 318 X 1/2 1.000 EA HW p B 

FHSCS M4 - . 70 X 10mm LG 2 .000 EA HW p B OR 

LOCKWASHER M4 6.000 EA HW p B OR 

SHCS M8 -1.25 X 40mm 4.000 EA HW p 8 OR 

LOCKWASHER M8 4.000 EA HW p B 

SHCS M5 -0.80 X 16mm 4.000 EA HW p 8 

LOCKWASHER M5 4.000 EA HW p B 

BHCS M4 -0.70 X 12mm 6.000 EA HW p B 

BULKHEAD UNION #12 4.000 EA CM p 

BULKHEAD UNION #8 2.000 EA CM p 

BULKHEAD UNION #6 2.000 EA CM p 
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uu·at .)pray uuuers ror Keciprocatmg and Robotic Spray Systems 
IND~PENDENT AIR PJLOT~D 

TYPICAL APPLICATIONS: 
Die casting .••.•.•••.•..••••••••. Oie Release 
Forging. . . • . • • • • • • • • • • • • • • • • • • Die Lubrication 

<;;PRAY PATTERNS AVAILABLE : 
Flat fan or solid cone. 
~PRAY DtR~CTION: 
·Extended figure ·a· type spray outlet 
adjustable thru 360• . No tools required. 

UOUID FLO'/~: 
Independent control of each outlet adjustable 
by turning dial knobs. 

UOUID SHUTOFr: 
Needle type sealing in replaceable Viton seat. 

SIZE: 
2lf."lg. X 2- high X 2JA" deep. · 

WEIGHT: 
11 oz. 

LIQUID INLET: 
As supplied in manifold. 

SPRAY ATOMIZING AIR INLET: 
As supplied in manifold. 

PILOi AIR !~LET: 
As supplied in manifold. 

PILOT AIR PRESSURE: 
Air-actuated piston shutoff requires 40 PSI ----­
minimum pressure controlled by remote 3-way . 
valve. 

AUT.O~J1AT~C SPRP..Y NOZZLE* 

~~OD~, Fi Q?(S B.Ji -- -'U 
This automatic nozzle is a double-headed improvec version of the Model 
016 nozzle. It is used for spraying opposing surfaces simultaneously and 
can be manirold-mounted. ideal tor reciprocating mecnanisms. It incor­
porate:; the unique Figure·a- type spray outlet that is adjustable througn a 
360• rotation and a 140• arc. This makes it very easy to direct the two 
sprays other than 1ao· from eacn other. Its self-con tained. needle-tyee 
shutoff and lube metering assembly can be easily removed witnout tools 
when cleaning or repairing is requ ired. · · 

~is noz:zJe c:an be · 
·· · either internally or 

SPRAY ATOMIZING AIR PRESSURE: 
Set pressure to achieve degree of atomizing 
desired. controlled by remote 3-way vaJve. 

externally air piloted. _;;?;/ 
OJ..6 S'(cuuL4rd ~ _ 

. 0 ;Lt sr~ (Jh. f/,jw ~ r: ,t. ,.,' Y1 b At '- I If< • -trl .. (' d&< " c , .. ~~ ct ~-
LIQUID PRESSURE: 
Same as atomizing air pressure 

MOUNTING: 
Multiple nozzte mounted on manifold. For use on 
reciprocating type mechanisms for spraying op­
!'Osing surfaces. Standoff mounting also 
1vaqable. 

MATERIAL: 
A 

·-

MOUNnNG 
ARRANGEMENT 

Manifold Mounted 

Standoff Mounted 

'> 
·9 Rec 

PART NUMBERS. 

EXTENDED ORIFICE Optional Reversible 
"EIGHT BALL .. Ball With Wide Conical 

FAN -.. CONICAL CONICAL/FAN 

026-{)2100 02~000 026-01000 

026-{)2110 026-03010 026-01010 

REF.l 
NO. 

PART NAME I PART 
NUMBER 

1 I Nozzle Body 09540 
2 Ball Lock Ring :. 02455 
3 . I Ball Retainer Sleeve 06266K 
4 · Extended "8' Orifice (Fan) 02456 I Extended ·a· Orifice (Conical) 02465 
5 ! Dial Knob Assembly 06267 
6 ! Piston 06253C 
7 i Spring 012710 
8 Retainer 06254C 
9 Oial Knob 06255C 

10 0-Ring (Air) 01125E 
11 0-Aing (Liquid) 01056E 
12 Orifice- Seal (Viton) 01279E 
13 Gasket (Nozzle) 08376F 
14 Gasket (Manifold) 09542F 
15 Gasket (Nozzle) 09658F 
16 Gasket (006 Recip. Manifold Only) 08381F 
17 Nozzle Bottom Plate 08369 
1a Reversible Ball-Fan and 

Conical Pattern 
3/16 Dia. Hole for Wide Conical 02466C 
3/32 Dial Hole for Narrow Conical 02457C 

19 •,!c-20 Mach. Screw 2 required j 02546 
20 Adapter for Universal Mount Sracke t ; 08377 
21 ~10-32 x 1 ~ Mach. Screw 2 required I 02549 
22 #10-32 x 1" Mach. Screw 2 re~uired 02554 
23 Gasket (Manifold External Ai r Pilot) I 09542·1F 

Repair Kit inctuC:es 
06265 2 each of Items :3. 10. 11. 12 

. . ~~~-~ 
RI:.:ROCK CO-RPORATION .~ 1700 RfMROCK ROAD • P.O. BOX 1SZS7 ~ COLUM8.US. OHIO -l3219 · ·{..~/J,;;_-j.,"j.:::/ ...,..7 

· Phone: 6U-471-S926 Tcl~x : 245-.:vl FA;(-6f4.471-0063 . f ~~~ 1-9 
1-87 
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E.ICTOR DIE SID£ 
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I - I 
MANIFOLD IS SHOWN WITH 
IT'S FULL COMPLIMENT OF 

7 NOZZLES 
ASSY P/~ ~5971-105 

3~~ 0 :L (- 3 J 0 0 () 
liPRl Y BALL - CQOCAl 
lii'RlY BALL - fAN 
lOCIC RING - ALUII 
IOLFUlE 
l OCICIIASH(R 118 

$f. •-C t_~};l(! 
r. (j •• r 

RHf 02-465 
RHf 02456 
RHf 02455 
RHf 08364-.22 
RHf 09001-113 
RHf 0901!>-o40 
RHf ()9858f 

R&F 026-0tDOO 
RHf 062661( 

R&F 09541 
liEf 02862~202 

Rll' 0134<1: 
Rll' 011?.5£ 
Rll' 02102-1132 

18 Q1008C 
Rlf' 02'UH 
Rlf' 03063-17 
2 02879..,5 
2 0269S..,5 

liEf 09001-'llB 
2 02653 

02386-<6 
1 02578-44 
4 02553 

R6F 0901<H12 
2 02568 
2 02573 
r 07547~ 
18 017li7 

REF 15624-DS 
2 1562+-119 "'"f<. 2 151i'0-005 
2 151ro-oo8 f. 
2 151ill-027 ,/:.,. 

REF 151i0-051 
REF 15HHl27 
4 03062-:JO 
1 15621- 508 
1 15622-t125 

R£F 0838~21 

QUl\N PART N. 



tsUI'l.t->KlN I H.lmrocK Corporation Page . 1 

14:50:14 08 MAY 1996 Acct ACY Port 8 

Bill of Material$ Sorted by Balloon Number by Part Number 

Part Number 11600-84 - 1L HEAD ASSY 24" LG 

Bal Part Description o ty I UM IT MPBT Rv 

'b r Number Assy PHNP LV 

1 08384-21 ADAPTER PLATE 1.000 EA FM M B 

2 08384-22 PILOT SEAL PLATE 1.000 EA FM p OR 

3 15170-051 CLEAT 2.000 EA FM p B 

4 11621-24 24" ARM-SPRAY HEAD 410 1.000 EA FM p E 

5 15171-02 CLAMP TOGGLE 1.000 EA CM p 

6 02862-202 QUICK RELEASE PIN 3/16IN. 1.000 EA CM p OR 

7 02537-12 FITTING FEMALE HOSE #12 3.000 EA CM p 

8 02537-8 FITTING FEMALE HOSE #8 1.000 EA CM p 

9 02537-6 FITTING FEMALE HOSE #6 1.000 EA CM p 

10 01836 #12 RUBBER HOSE (RAW) 6.000 FT CM p 

11 01834 #8 RUBBER HOSE (RAW) 2.000 FT CM p 

12 01833 #6 RUBBER HOSE (RAW) 2.000 FT CM p 

14 02535 FITTING MALE HOSE 12-12 3.000 EA CM p 

15 02532 FITTING MALE HOSE 6-8 1.000 EA CM p 

16 02530 FITTING MALE HOSE 4-6 1.000 EA CM p 

20 15624-05 QUICK DISCONNECT NIPPLE 2.000 EA CM p OR 

22 11621-11 HOSE GUARD 24" HS 1.000 EA FM p A 

23 11621-12 HOSE GUARD 24" OS 1.000 EA FM p A 

24 02102-132 O'RING 2-132 1.000 EA CM p OR 

25 01340-E 0 RING VI TON 2-116 1.000 EA CM p · 

26 01125-E 0 RING VITON 2-113 1.000 EA CM p 

27 02749-6 DOWEL PIN 1/4 X 3/8 1.000 EA HW p B 

28 03063-17 DOWEL PIN 3/8 X 1/2 1.000 EA HW p B 

( 29 09100-10 FHSCS M4 - . 70 X 10mm LG 2.000 EA HW p B OR 

30 09001-08 LOCKWASHER M4 10.000 EA HW p B OR 

31 09015-40 SHCS M8 -1.25 X 40mm 4.000 EA HW p B OR 

32 09001-13 LOCKWASHER M8 4.000 EA HW p B 

33 09012-16 SHCS M5 -0.80 X 16mm 4 . 000 EA HW p B 

34 09001-10 LOCKWASHER M5 4 . 000 EA HW p B 

35 09130-12 BHCS M4 -0.70 X 12mm 10 . 000 EA HW p 8 

39 08962-12 BULKHEAD UNION #12 4.000 EA CM p 

40 08962-8 BULKHEAD UNION #8 2.000 EA CM p 

41 08962-6 BULKHEAD UNION #6 2. 000 EA CM p 
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BOM.PRINT Rimrock Corporation Page 
14:50:25 0B MAY 1996 Acct ACY Port 8 
Bill of Materials Sorted by Balloon Number by Part Number 

Part Number 11600-93 - 1L HEAD ASSY 14" LG. 

. J3al Part 
Nunbr Number 

1 08384-21 
2 08384-22 
3 15170-051 
4 11621-45 
5 15171-02 
6 02862-202 
7 02537-12 
8 02537-8 
9 02537-6 

10 0 1 836 
11 01834 
12 01833 
14 02535 
15 02532 
16 02530 
20 15624-05 
24 02102-132 
25 01340-E 
26 01125-E 
27 02749-6 
28 03063-17 
29 09100-10 

- 31 09015-40 
; 09132 09001-13 

" 0 r33 09012-16 
34 09001-10 
39 08962-12 
40 08962-8 
41 08962-6 

Description 

ADAPTER PLATE 
PILOT SEAL PLATE 
CLEAT 
SPRAY ARM HEAD 14" 
CLAMP TOGGLE 
QUICK RELEASE PIN 3/16IN. 
FITTING FEMALE HOSE #12 
FITTING FEMALE HOSE #8 
FITTING FEMALE HOSE #6 
#12 RUBBER HOSE (R AW) 
#8 RUBBER HOSE (RAW) 
#6 RUBBER HOSE (RAW) 
FITTING MALE HOS E 12-12 
FITTING MALE HOSE 6-8 
FITTING MALE HOSE 4-6 
QUICK DISCONNECT NIPPLE 
O'RING 2-132 
0 RING VITON 2-116 
0 RING VITON 2-113 
DOWEL PIN 1 / 4 X 3 /8 
DOWEL PIN 3/8 X 1/2 
FHSCS M4 -.70 x 10mm LG 
SHCS M8 -1.25 x 40mm 
LOCKWASHER M8 
SHCS M5 -0.80 x 16mm 
LOCKWASHER M5 
BULKHEAD UNION #12 
BULKHEAD UNION #8 
BULKHEAD UNION #6 

Qty/ UM IT MPBT Rv 
Assy PHNP Lv 

1 . 000 EA FM M B 
1.000 EA FM P OR 
2.000 EA FM P B 
1.000 EA FM P A 
1.000 EA CM P 
1.000 EA CM P OR 
3.000 EA CM P 
1.000 EA CM P 
1 . 000 EA CM P 
3. 0 00 FT CM P 
1 . 000 FT CM P 
1.000 FT CM P 
3.000 EA CM P 
1.000 EA CM P 
1.000 EA CM P 
2.000 EA CM P OR 
1.000 EA CM P OR 
1.000 EA CM P 
1.000 EA CM P 
1.000 EA HW P B 
1.000 EA HW P B 
2.000 EA HW P B OR 
4 .000 EA HW P B OR 
4.000 EA HW P B 
4.000 EA HW P B 
4.000 EA HW P B 
4.000 EA CM P 
2.000 EA CM P 
2.000 EA CM P 

1 

113 

I 
l 
i 
i 
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! 
i 
? 

I 
1 
i 
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MODEL 410-47 INCH STROKE 
RECIPROCATOR. 

NOTE: THE DIMENSIONS MARKED WITH AN * ARE ONLY 
RECOMMENDED VALUES FOR MANIFOLD CLEARANCE 
TO COVER DIE WHEN THE 410 IS FULLY RETRACTED 
ON IT'S BASE. THESE VALUES ARE SUBJECT TO 
CHANGE DEPENDING ON MANIFOLD WIDTH AND /OR 
SPECIAL BASE APPLICATIONS. 

TOP VIEW OF MOUNTING FOOT PRINT SHOWN 
AT TWICE SCALE FOR DIMENSION CLARITY. 

4 INCH OPTIONAL SPACER SHOWN. 
SPACER HEIGHTS ARE OPTIONAL 
DEPENDING ON MANIFOLD ASSEMBLY 
HEIGHT. 

WELDMENT AND DRILLING DETAIL 

MOTOR SIDE 0.53 

rt Iff &IE !CliP. JJI!# !JJf! JJ/!IJ/0 PI!. JJ 1/E/JJJ 

0 

56.06 

TOP VI EW OF HOLE PATTERN. 

1-------15.75 ___ _.., 

1------16.00 ___ _.., 

LI MIT SWITCH SIDE 

47.5 

FRONT OF PLATEN. 

THIS DRAWING IS FOR GENERAL USE ONLY. 
MArtc lAYOUT "" ACY '"' 2.20.95 ""'"'1/ 8 "c 

4. OEBURR 

* Q( ~~ (It $ti£U 1rY1 

r--+-t------H-t-f-+--+--- ----J.-J.--+j fo!i'fltfl@g'?l/ ~rl:. ""soRD 4 7LA YOU T ... B 
.. ":H::>f'"•"'l"' !:">"('It ,,. ,. 

-· . - .... :.. · ..... "-·- ~ -·· ... , ..:-
1. PARTS TO COl-FORM TO RIMROCK CORP. ENGR. &c MFG. STANDARDS 

NOlES (UNLESS OlliER'NISE SPECIFlEO) 

I>U"'''.;!;:f"S-l?'r.J.l''" ~rt·2(.._.v.>, .. , ... ~-~.,-fY."""'I: MA'MNO Jll"!nq t ~11-A1 "'"~ <:"TPnyr- o rrrn 

TCURANCES UNL£SS O'THERWISE SPEC!AEO MOUN nNG LAYOUT. 
2-DIGJT OECIId..USa ="-010 FRACT10NS• .t: 1/64 rca 
.}---DIGIT OEOMALS- ±.()05, ANGL£S• ,. 1/2 t=,.,=,.,.=,.. ;;;-;;;~ "*'"""""""''"""TO"'iY', ,=._.,.;;;;-;""""=·-=-o\Ho=HCA'""'M.-j 



BOM.PRINT Rim,. o c: ~; Corporation P~ge 1 

08:28:34 06 AUG 1996 Acct ACY Po r· t 8 

Bill of ~late rials Sorted by Balloon Nurnber by Part Number 
Part Number 11600-26 - 410 43" STROKE 

Ba1 Part O.;.~scrJption Q ty I UM IT ~~ P BT Hv 
Nbr Number Assy PHNP Lv 

1 11630-03 GUIDE ~i R ~1 END PLATE 1.000 EA HI p c 
2 11378-15 BEARING 25mm CUP & CONE 6 . 000 EA CM p OR 

3 03082-15 SEAL 30mm SHAFT 6.000 EA CM p OR 
4 09001-13 LOCKWASHER M8 4.000 EA HW r 8 

5 09002-·13 FLATWASHE'R M8 4.000 EA HW p B OR 
6 09015-40 SHCS ~18 -1.25 X 40mm 4.000 EA HW p B OR 
7 02213-11 SNAP RING 25mm HEAVY DUTY 3.000 EA CM p OR 
8 02408-11 THRUST WASHER 25rnm X 1mm 6.000 EA CM p OR 
9 11630-01 ARM SPACER 2.000 EA fttl p B 

12 11620-30 A R ~~ PIN 2.000 EA F I~ M 8 

14 11640-15 SHAFT SLEEVE 4.000 EA F ~1 p A 
15 11630-927 DRIVE ARM 27" 1.000 EA FM p OR 
16 04527 GREASE FITTING 3 .000 EA c t1 p 

1/ 03024--34 LOCKNUT BEARING 25rnm KMH5 3.000 EA CM r OR 
18 03025-34 LOCKWASHER BEARING r~BB5 3.000 EA CM p OR 
19 11620-15 410-43 SPRAY ARM SIOEPLAT 2.000 EA H1 I~ A 

20 09043-12 SET SCREW M6 --1.00 X 12mrn 4.000 EA HW p B OR 
21 11630-17 43 IN GUIDE ARM 1 . 000 EA F ~1 p OR 
:?2 11640-53 GUIDE PIN 1.000 EA F r~ p c 
23 02259-187 SNAP RING 47.6mrn INTERNAL 6.000 EA CM p OR 

( 

( 

8? 



BOt11.PRINT Himrock C o r· p o r· e; t 5. o n Page 1 
08:29:07 06 AUG 1996 Acct ACY Port 8 
Bill of ~laterials Sorted by Balloon Number by Par· t Number 

Part Number 11600-23 ·- 410 il 7 ,, STROKE 

f3a1 Part Description Qty/ u ~~ IT r'lPBl F~ v 

(· Nbr Number Assy PHNP Lv. 

l 11630--·03 GUIDE F1 R ~~ END PLATE 1.000 EA FM p c 
2 11378-15 BEARING 25mm CUP & CONE 6.000 EA CM p OR 
3 03082-15 SEAL 30mm SHAFT 6.000 EA CM p OR 
4 09001-13 LOCKWASHER I~ 8 4.0~}0 EA HW p B 
( " 
:::> 09002-13 FLATWASHER MB 4.000 EA Ht.J p B OR 
6 09015-40 SHCS M8 ·-1 . 2 5 X 40mm 4 .000 EA HW p B OR 
I 02213--11 SNAP RING 25rnrn HEAVY DUTY 3.000 EA CM p OR 
8 02408-11 THRUST Wt~SHER 25mm X lmm 6.000 E :i 01 p OR 
9 11630-01 ARM SPACER 2.000 EA FM p B 

12 11620-30 ARM PIN 2.000 EA FM ~1 B 
14 11640-15 SHAFT SLEEVE 4.000 EA FM p A 
15 11630-930 30" DRIVE A R ~1 1.000 EA Fl~ p A 
16 04527 GREASE FITTING 3 . 000 EA CM p 

17 03024--34 LOCKNUT BEARING 25mm K ~1 H 5 3.000 EA Cl'l p OR 
1 fi 03025-34 LOCKWASHER BEARING f11BB5 3.000 E p, U'\ p OR 
19 11620-14 410-·47 SPRAY ARM PLATE 2.000 EA n1 t~ OR 
20 09043-·12 SET SCREW ~16 -1.00 X 12mrn 4.000 EA Hl.J p B OR 
21 11630-10 47 IN GUIDE ARM 1.000 EA FM p A 
22 11640-53 GUIDE PIN 1 . 000 EA Hl p c 
23 02259-187 SNAP RING 47.6rnm INTERNAL 6.000 EA 01 p OR 

( 
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A ___ _j 

.. OEBVRR 
J. SURFACE FINISH 125 
2. ALl THREADS ClASS 2A Oil 211 
\ , PARTS TO CONFOfW TO RltoiROO< CORP. 

NOTES (UNLESS Oll<ER .. S( SPEOF1EO) 

0 

0 0 

' • 
I . 
I 

I . . 
I 
I 
I 

I . 
' 

I . 
I . . 
I . . 

B ___ _j 

ENGR. at MFG.. STANDARDS 

.. 2 s "' .. 
""""""" 

x2 

x2 <0 

x2 

x2 

SECTION A·A 

SECTION B-B 

NOTE: P/ N 11600- 23 SHOWN 

CORRECTII> SAU.O(II f S TO WAT!l< 1111. 

~ED ~ /11600-28 

22!> 7,1; Al.OED 43' !.SS> huWi£1l c }11. MW1tti'•f1,- cow~-.,s.~10~1 4 1UU I IbLJlJ- Lj l t 
96 

1~ 5.7 ~ED ~Pn(ll AHO PART NUllllR ~·1+-41'1-!ltM f'.ot:l 14- 471- 107l ::,- • ARM ASSEMBLY 
B AC •;. ~...., T~ll'\ .t""""** c.·, .. -.u ..... ~or... IUA. 96 

133 5.1 .00 SIIAP RINGS A .II 
TOURANCES UNLESS OTH£R'MSE SPECif1ED 

15 2-DtQT 0£Q MALS. 4 .010 fRACTlONS• •1/ 64 ""' 410 ARM 
ac ,. . "' 

J-OIQT OEOUAL5- • . 00~ ,IHGLEs- * 1/ 2 ttfiS QAA.'IIIHC lS 1Ht ~JT CIT .. wtOCX COIIP. ~ lS trOll 1HE 

""""""' -4-DIQT CECIWALs- • .0005 ~ ust C# .. [ liU'rOt Olt SU~ OT 1MS ( w_"'4lfl_ 

Blt9 
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0 0 0 

0 

0 

0 0 0 
( 
\, 

22 

"'" rL.: SEE TABLE 

s;4Vfl,p ~~ ~41oo1 16oo-=-431A-
4. OESURR 

,.~.,._•71-stlt rn:•14-•71-I07J ::::,.--• 20• TRAvH !.IANUAL BASE l. SURFACE fl~SH 125 
AR.........,~«~e.,.....t ..... ~CNeii.U 2. AU THREADS CLASS 2A OR 29 

1, PAATS TO CONF'ORI.' TO RIUROO< CORP. ENGR. &. IE'C. STANDARDS 048 l l. Sl<fJHWD l!HC!H Of BCJ.~ A I~ Tcx..ERA.NCES UNL£SS Ol'HERWI SE SP£0F1£0 NOI!S (UNlESS OlHERv.l& SP(OnED) 96 AllOED CON TI!<\JaJS CliO[ rwt. 2-DIGIT OEClMAL.S• 2-.010 F"RACn ONS= :I: 1/ 6• "" TECUMSEH 
"' '"' ... _. "'"""" "' 

,. ''-'""" "" """ 3-DtGIT DECIMALS• :t .005 ANG\£S- "1/2 
~-:~"!~~OF~ -'::-CO:·:: f::=~~ ........ "''"""· 4-0IGIT OEcr.wtALS• 2-.000.S 
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····---------------------------------------------------------------------, 
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+ 

tsoo 8.00 

\I 

0 

0 

0 

0 

+) 

+ 

. 
I 
I 
I 
I 
I 
I 

II : 
I I 

\\ i i 
11 ~ fDANGERl i 
11

! L J I II 

~~~------- --------~-~-----------~~~~~ 
-:=... '"=... -=.. -=. -=- -=.. -=- -:::.. 

0 

0 

( 
'CJ> ,, 

II 

0 

0 

40.50 

0 0 

0 0 

R0.53 

52.50 

+ 

0 

19.75 

22.75 

0 
+ + 

8.00 

~r-~Y-~====~-----6====~~--~ 
r-

22 

P /N 11600- 49 
MAr~ SEE BILL OF MA T£RIAL 

4. DEBURR 
iP!fliqltll ~~= .... 41o D116oo-=-~ r·- -

I'HOHt;rt-..7'1-»21 'AX: f 1._7t- I07J ::.,-• 30• t.IANUAL TRA vtl BASE ASSEMBLY J. SIJRF ACE flNISH 125 
* A it..,..I .... ~~~~~M.Gl!W U..s.A 2. AU. 'THREADS C1.ASS 2A OR 28 

1. PARTS TO CONFORU TO RI~OCK CORP. ENCR. & UFC. STANOARoS 
TOt..rR~CES UNL£SS OlliERY!tS£ SPEOnED NOTES (UNLESS Ol><ER'MS£ SI'EC>r~t:O) 

2-DIQT CECIUALS-,. .010 flU.CllONS• ± 1/64 "" 410 RECIPROCATOR 
Dt .. ., ......... """'"' "' "'"" ""'"""' """' J-OIGIT DECWALS- a .005 ANGUS• '*'1/2 TMS OAAWIIO 1$ 'no< PlitOPOli'Y t7 lti!UtCQ( CQIIP', IHO d ( 0111 Tl1[ 

""' ~9Qjo!S 4-0u:::n DEC'IJ.IALSzo: ::t .0005 ~.AI. ustOT ~ llii.J'I'Ot(llll !U"ffUf]t ~ NI:S ( QtWW[)oll1' 
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® SAFETY PI~ fOR THE 
TOO:U: CI.AIJP 

COVER DIE SIDE 

@ I 
I 
I 

@ I 

EJECTOR DIE SIDE 

35'1------

THIS NOZZU: 1\.8NG SIJPPORT 'Mlll 
QAMPS IS USID ONLY Clj BLOW TUBES 
CF 16" OR UORE. 

MANIFOLD IS SHOWN 'MTH 
IT'S FULL COMPLIMENT OF 

14 NOZZLES 

\ 

------

ASSY P/N 15921-125 

50 
ffg- HD: NUT 114 REF 09000-08 
148 LOCKWA91ER 118 REF 09001-13 
~ SHCS 1.18 X .Omrtl REF 09015-.0 
7 SEAL PLUE REF 08384-21 

~ U-OOI..T 1/+ DIA X 2' (3) REF 027.30-6 

~ SI.IFPOlT TUllE - INNER 8' (1) REF 15621-021 
4J SIJPPOlT TUBE - OUTER 22' (1) REF 15621-020 

f-i2 SPRAY BAll - CC«CAL REF 1581G-05 r-t,- SPRAY BAll- fAN REF 1581G-08 
.0 LOCK RING - ALUN REF 02+55 

fJ9 RETAINER SEAL - POL'JURETHANE REF 06266K 
rJ8 SPRAY HEAD - ALUM REF 11150 
t---n OCUBLE SPRAY I£AD - ALUU REF 11151 
~ SEAL (SlUC()tE RUBBER] USE -.llli 33 REF 15265-01 

~ IAOOEL 025 NOZ2LE REF 025 00000 

~ Pf'E HIPPlE ALUM 1/4 NPT X 3' REF 11346-05 
33 BLOCK OFF CAP REF 08382-08 

f-32 SPRI'IG LOADED SAFETY PIN REF 02862- 202 'J,- O'RJNG H~ 'llTClj REF 01J.IOE 
30 O'RlNG 2-113 \1TClj REf 01125[ 
~ O'RING Z-132 IHON REF 02102- 132 
~ 90' ALU lA PIPE ELBOW 1/4 NPT REF 15006- 13 
'27 45' ALUU PIPE ELBOW 1/4 NPT REF 15606-14 
'26 DO'II!l PIN 1/4 DIA X J/8 REF 02749-6 

~ OO'II!l PIN 3/8 DIA X J/8 REF 03063 17 

~ fLA !WASHER 5/ 16 2 02879- 5 

~ LOCKWASHER 5/16 2 02695-5 
22 LOCKWASHER U+ REF 0900Hl8 

1-21 JAM NUT 5/ 16-18 2 02653 
20 ELASTIC STOP NUT 3/8-16 1 02386-6 r,g SHCS 3/ 8-16 X 2 3/ 4 1 02578-# r-;-a SHCS #1 G-32 X 3/4 4 D2553 r-u SHCS 1.1~ X 12mm REF 09010-12 

'-16 SHCS 5/16-18 X 3fj 2 02568 

~ SHCS 5/16-18 X 2' 2 02573 

r-1.±-- JACK CHAIN #14 r D7547- 02 

~ BLOW TUBE ORIFlCE 1/4 0.0. X 2' CU 18 01767 

rJL OISCXl"lNECT l'ffRT 3/ 4 NPT REF 15624-05 
11 QUICK DISCONNECT Jj_4 NPT 2 15624-19 

r-1:9- END W- ALUN 2 1517()-()05 

~ BQ T MOUNT - ALUM 2 1517G-008 

~ HOOK Q.£AT - ALLN 2 1517G-027 

~ CLAidP CLEAT - HlftlfNED Slt£L REF 1517G-051 
6 fOGGLE QAt.f' REF 15171- 02 

~ HH S TAP SCREW lfG-32 X 1/2 4 03062-30 

~ BLOW T\IBE WUllUENT 1 15621-510 

-4-- 2f' UANIFU.O - ALUM D:TRUS!ON 1 15622-025 
_L CONPRESSICl'l flTTING - BRASS 18 01068C 

1 ADAPTER LIANIFOLO - ALUN REF 08384-21 

ITEM OCSCRPTlOif 
-

QUAN PART N' 

J.. SUJif' "~ FlH!SH 1.25 
2. ALL TliR'EADS Cl.ASS V. OR 2B 

-,---------,---,,-,.-1•~-=-,:!!!.~~~~ -::,.- 24' OR EXTRUSON- UNi'IFDLO:.. --· ·--
1. PARTS TO COfrf='ORf.l TO Rn.AOCK CORP. EHG7l A)EC. STNiD.IJI!:lS 

NOTa (lN.ESI; OTHEIIWIS£ SPEC1f1EI>) Tl:WIAHC£5 ~MUSS 01>£11 0\SE SPEomo 1 LUBE W 025 NOZZLES 

1 

j 

I 

I 
J 

f 
• 
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~ 
O'RING F AC£ SEALS ARE 
BEM:EN THESE JOINTS 

® 

Q " 

® 
(f) 

e 

® 

" ©r: 
I 
I 
I 
I 

@_: 

, 
, 

@ SAFElY P1~ FOR THE 
TOCGL£ ClAMP 

RECIPROCATOR SPRAY ARI.I 

COVER 01£ SID£ 

® 

e 
Q e " 

() . 

EJECTOR DIE SIDE 

.. 0£8\JRft 
3. SIMA a: ,..S>< 125 
2. AU. lH!EAOS CUSS 2A Cll 211 

12 

THIS NOZZlE TUBING SUPPORT 1\!TH 
Cl..AI.IPS IS USED ONLY ON BLOW TUBES 
OF 16" OR MORE. 

1. PARTS TO CO'*'CftY TO R .. ltOOC COR'P. ENCR. .. WG.. STANOAROS 
NOTtS (""I.LSS O"!HEJI,.SE SPEOflEll) 

,. ..,...... 

® 52 GASKET 1 LUBE 2 15170-240 
®~ MOUNT CLEAT - FEMALE 2 15833-15 

®~ f.IOUNT CLEAT - UAI.f 2 15833-14 
49 HE~ NUT 1.14 I REF 09000-08 ,_..,._ 
~ LOCKWASHER IJ8 REF 09001-13 

:~ 
SHCS M8 X 40mm REF 09015-40 
SEAL PLATE REF 08384-22 

~ U-BOL T 1/4 OIA X 2" {3} REF 02730-6 
44 SUPPORT i\JBE - INNER 14. (I) REF 15621-022 

43 SUPPORT i\JBE - OUTER 14" {I) REF 15621-019 
1----,---

~ SPRAY BAll - CONICAL REF 15810-05 
41 SPRAY BAll - FAN REF 15810-08 
40 LOCK RING - ALUM REF 02455 

fJ9 RETAINER S[AL - POLYURETHANE REF 06266K 
7 SPRAY HEAD - ALUU REF 11150 
'37 DOUBLE SPRAY HEAD - ALUf.l REF 11151 
J6 SEAL (SIUCONE RUBBER) USE V..TH J3 REF 15265-01 

\r <lllU" or REOPO.,T<>l 

~ f.IOOEL 025 NOZZLE REF 025-00000 
34 PIPE NIPPLE ALUf.l 1/4 NPT X 3" REF 11346-05 

i"-J3 BLOCK OFF CM' REF 08382-08 
32 SPRING LOADED SAFETY PIN REF 02862-202 
J1 O'RINC 2-116 VITON REF 01340£ 

JO O"RING 2-113 VITON RET 01125E 
29 O'RIHG 2-132 VITON REF 02102-132 
2s 90' ALUlA PIPE ELBOW 1/4 NPT RET 15606-!3 
27 45' ALUM PIPE ELBOW 1/ 4 NPT REF 15606-14 
7 001\f:L PIN 1/4 OIA X 3/8 REF 02749-6 

25 001\f:L PIN 3/8 OIA X 3/8 REF 03063-17 
'24 FLATWASHER 5/16 2 02879-5 
23 LOCKWASHER 5/16 8 02695-5 
22 LOCKWASHER I.A4 REF 09001-08 
f-21 JAI.I NUT 5/16-le 2 92653 

20 ELASTIC STOP NUT 3/8-16 I 02386-6 
~ SHCS 3/8-16 X 2 3/4 I 02578-44 

f--t8 SHCS §10-32 X 3/4 4 02553 
1-;7 SHCS M4 X 12nvn REF 09010-12 
~ SHCS 5/16- 18 X 3/4 8 02568 

~ SHCS 5/16-18 X 2" 2 02573 
14 JAO< CHAIN #14 7" 07547-02 

t-"-jJ SLOW TUBE ORIFICE 1/4 0.0. X 2" CU 14 01767 r--,z- DISCONNECT INSERT 3/ 4 NPT REF 15624-05 r--;-,- QUICK DISCONNECT 3/4 NPT 2 15624-19 
10 END CM' - ALUM 2 1517Q-005 

t-g SOL T MOUNT - ALUM 2 15170-008 
1--8 HOOK ClEAT - ALUU 2 1517Q-027 
~ CLAI.AP ClEAT - HARDENED STEEL REF 15170-051 r-s TOCGL£ Q.AUP REF 15171-02 

r-L HH S TM' SCREW f 1D-32 X 1/2 4 03062-30 

~ BLOW TUBE l\Wlt.IENT 1 15621-410 

r--4-- 18" J.lANIFQO - ALUU EXTRUSION 1 15622-019 

2._ COIIPRESSION flTTlNG - BRASS 14 01068C 

MANIFOLD IS SHOWN WITH 
IT'S FULL COMPLIMENT OF 

10 NOZZLES ASSY P/N 15911-125 1 ADAPTER UANIFOLO - Allllol 

ITEM DESCRIPnON 

REF 08384-21 

OUAN PART N" 

lolA rt; SEE 8. O.M. 

.. *W'·r ... .-..~J. "'"""--..-

j"'A ,7CO,..IIICICXIICWD 

11001 5911 -125 ............ -..... 
..oc: ... .....n._,s.Jt t.t.t:.,._ .. ,_..,n :::,.-• !8" O.R. EXTRUSION MANIFOLD-.. .., ........., no-.,...,._ ~~e-. ou. ILS.A 

1 LUBE W /025 NOZZLES 
01 2 0421 IN 16 It 2J WAS 2: AOOED 11t11 Yl/51/S AI~ I~ T0t..£RAHCES Ut«.£SS Oll-IERW:SE SPECJF1£D 

9a BLOW 1\J6E !Ill; QlC R!11£C1tll 2-0tQT OEOWAl..S- • . 010 FRACnCfiS• • 1/6-4 ,... 410 REC1P ,. • J-!>IOT OEOWAI.s- • ·O"' ANClLS• * 1/ 2 l=:!r~':'::.17ca~-~-,::t~ +-O'OT OEOWAl$- • .0005 
~-'? ,, 
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~ FV, , r M 1 I , 

~VER OlE SIDE 

8 I@ 

~-
I@ 

@@XB 
O'RING FACE SEALS ARE 
BErh'EEN THESE .xJIN TS 

(j 

A 

©i ':@ d 
I I 

- -I I--
I I 

@J l@ A I I 

__ __ -::J\_ f~/'"-~--RE-C-IP-RO_C_A T_O_R_S-PR-AY ~R!A 
:: I II 

/ 
/ 

/ 
/ ® SAfETY PIN FOR lH£ 

TOGGLE CLAMP 

II t II II II 
II II 
II II 
I II 

II 
II 
II 

' ' ' ' ' ' ' ' ' ' ' ' ' ' 

~ EJECTOR DIE SIDE 

.. -3. SHirAI:( ,_ 125 
2- AU. lHlltA4S cuss v. 1111 a 

12 

!HIS NOZZlE RJBING SUPPORT 'ltllH 
CLAMPS IS US£0 ONLY ON BLOW ruBES 
OF 16• OR MORE. 

I. P.oRTS TO CDW0A11 TD ..ace CD¥'. t-. It WG. SWiONIIIS 
NO'ItS (UIII.ESS - SPt:cn:D) 

---- 6.00 ------1 

MANIFOLDS ARE SHOWN WITH 
THEIR FULL COMPLIMENT OF: 

10 NOZZLES PER BAR •A· 
10 NOZZLES PER BAR ·a· 

\ 

\ 
24 

15 21 
rtATW~ IS TACX!:O 
TO BOlT HEAD 

\( <>Hl•[ ()f R[OPROC.ro; 

\ 
\' ..... _ ---
L--- ---

~--

ASSY P/N 15912-125 

an 5.1 ti'DAT£D n 10 BlOIIlUIJt 
'1 
1.31. uPOAT£D TO AS1ll181.Y 
96 

"' .. - - Cll c. .... 

HH DUAL DIVERTER SPRAY HEAD - ALUM REf 11151-08 
'.'-9C~ T '/l 0!.' X 2" (3; Rtf" a2no-c 

~SUPPORT TUBE - INNER 14" {I) REF 15621-022 
SUPPORT TUBE - OUTER 14" {1) REF" 15621-019 
COMPRESSION FilnNG - BRASS 14 01068-C 

45 I SEAL PLATE (2) REF" 08384-22 
44 i SHCS Mo X 40mm REF 09015-40 

:~ ~~A~U~A~ - CONICAL 
REF 09000- 08 
REF 15810-05 

41 SPRAY BALL - FAN REF 15810-08 
40 LOCK RING - ALUM REF 02455 r-yg RETAINER SEAL - POL YURElHANE REf 06266-K 

'38 SPRAY HEAD - ALUI.I REf 11150 
CJ7 DOUBLE SPRAY HEAD - ALUM REF 11151 
~ SEAL {SIUCONE RUBBER) USE \111H 3J REF 15265-01 

~ MOOEL 025 NOZZLE REF 025-00000 
34 PIPE NIPPLE ALUM 1/4 NPT X 3" REf 11J«i-05 

1---33 SLOCK OFF CAP REF 08382-08 
f--32 SPRING LOADED SAFETY PIN REF 02862-202 
'J1 O'RING 2-116 VITON _12) REF 01340-( 

30 ;)'RING 2-113 VITON (2) REF 01125-E 
~ O'RING 2-132 '<lTON (2) REF 02102-132 
rzB 90' ALUIJ PIPE ELBOW 1/4 NPT REF 15606-13 
f--27 45' ALUIJ PIPE ELBOW 1/4 NPT REF 15606-H r-zs DOI'rf:L PIN 1/4 DIA X 3/8 REf 02749-6 

~ DOI'rf:L PIN 3/8 DIA X 3/8 REF 03063-17 

~ FLA TWASHER 5/16 2 02879-5 

~ LOCKWASHER 5/16 4 02695-5 

~ LOCKWASHER t.14 REF 09001 -08 
21 JAIJ NUT 5/16-18 2 02653 

~ ELASnC STOP NUT 3/8-16 I 02386-6 

~ SHCS 3/8-16 X 2 3/4 1 02578-H 

~ SHCS #10-32 X 3/4 4 02553 

~ SHCS M4 X 12mm REF 09010-12 
16 SHCS 5/16-18 X l / 4 4 02568 

r-!-L SHCS 5/16-18 X 2" 2 02573 

~ JAQ( OiAIN #14 7" 07547-02 

~ BLOW 1U8E ORIAC'E 1/4 0.0. X 2· CU 14 01767 
12 DISCONNECT INSERT 3/4 NPT REF 15624-05 

1t QUICK DISCONNECT 3/4 NPT 2 15624-19 

~ END CAP - ALUM 2 1517Q-006 

~ BOLT MOUNT - ALUM 2 1517Q-008 

~ HOOK a..£A T - ALUU . 2 1517Q-007 

r-?- ClAIJP CtfAT - HARO£NEO STEEL REF 1517Q-054 
6 TOGGLE CLAMP REF 15171-02 

~ HH S TAP SCREW flD-32 X 1/2 8 03062-30 

~ BLOW 1UBE v.ru>t.IENT 1 15621-410 

rJ- 18. MANIFQD - ALUU EXTRUSION I 15622-018 

~ 18" UANIFQD - AI.Ut.l EXTRUSION 1 15622-019 
1 ADAPTER IJANIFOI.D - ALUM (2) REF 08384-21 

ITEM DESCRIPTION OUAN PART N' 



I I 

8 

A 

COVER DIE SIDE 

EJECTOR DIE SIDE 

\ 

\ 
\'-- - ---

THIS NOZZI.£ 1U81NC SUPPORT 'MTH 
---J ' Cl..AIIPS IS US£D OHL Y ON BLOW "!leES 

Of 16" OR lllal£. 
~--

L------

- - I 

~)' ' ~~ 

~----- -··-- -·· - -·--------- --
50 DUAL 01\1RTER SPRAY t£AD - ALLI.I 

7 U-BQT 1/4 DIA X 2" (3) 
~ S\JPPO:U i\JB£ - INN£1! 8" (1) 
f---.:.=--
,.£.__ S\JPPCRT i\JBE - OUTER 22" (I) 

46 C()IPRESS~ FITTING - BRASS 

~ SEAL PLA1: (2) 

~ SHCS t.A8 X 40mm 
4J HOC HUT U4 

7 SPRAY BAll. - CONICAL 
7 SPRAY 8AU. - fAN 

~ LOCK RING - ALUN 

~ RET AI HER SEAL - POL ll!RETHAHE 
J8 SPRAY HENI - AUJU 

'Jt- DOUBLE Si'RAY t£AO - ALUU 
'ij- SEAL (SJUCCI'j£ RUBBER) US£ ..,TH JJ 

~ 11008.. G25 NOZ2!.£ 

~ P¥'E HIPPli AllM 114 NPT X 3" 

~ lli.OCK CfF CAP 

J.-]L SPRNG LOADED SAFUY PIN 
31 O'R!NG 2- :\6 "iT~ (2) 

~ O'RJNG 2-113 "iT~ (2) 
29 O'RING 2-132 \IT~ (2) 

Ta 90' AlUII FPE ElBOW 1 I 4 NPT 
~ 45' AWII PPE ElBOW 1 I 4 NPT 
Ts DOllE!.. FIN 1/4 O!A X Ji8 

~ DO\'IU PIN 318 DIA X ~18 

~ flATWASHUl 5116 

~ LOCKWASHER 5110 

f-¥- LOCKVIASHER 114 
21 JAil NUT 5/16-18 

~ El.AS11C STOP NUT JIB-16 

~ SHCS 3/8-16 X 2 3/4 

~ SHCS 11~32 X 314 

~ SHCS lA' X 12mm 
16 SHCS 5/16-18 X 3/4 

_1.L SHCS 5116- 18 X 2" 

~ JACK CHAIN 114 

~ Ill. OW TUBE ORIRCE 1/4 0.0. X 2' CU 

~ OIS~NtCT N~T 314 NPT 
11 QUICK DISCONNECT Ji4 NPT 

~ END CAP - ALUII 

Rtf 11151-08 
REF 02730-6 
REF 156'21-021 
REF 15621-020 
18 01066-C 

REF 0636+-22 
Rtf 09015-40 
REF 09000-08 
Rff 1581~05 

REF 1581~6 

REF 02455 
REF 06266-K 
REF 11150 
REF 11151 
REF 15265-01 
REF 025-00000 
REF 1134&-05 
REF 06382-08 
REF 02862- 202 
REF 013<10-E 
REF 01125-E 
Rtf 02102-132 
Rtf 15006-13 
REF 15006-14 
REF 02749-6 
REF 0~63-17 

2 02879-5 
4 02695-5 

REF 090DH'6 
2 02653 
1 02386- 6 
1 02578-44 
4 02553 

REF 0901~12 

4 02568 
2 02573 
r 07547-02 
18 01767 

Rtf 156'2Hl5 
2 156'24-19 
2 1517~006 7 L=~ ~-[_;;_~_~c~~ 1------------------ -- 27.25 --------,--- -----------i ~ BQT MOONT - ALUM 2 1517~008 

~ HOOK CLE.U - ALUIII 2 1 517~007 

- -r~ ,, __ • _.._. ' .... 
2. N..L ntREADS Q...ASS 2A OR 2B 
1, PAA15 TO CXllf'lA< 1'0 - OCK COAl'. DICR. .. llf'C. STNIDAACS 

HaTES (\.klS$ O'II<DI"""' 9'taf1lD) 

MANIFOLDS ARE SHOWN WI TH 
THEIR FULL COMPLIMENT OF: 

14 NOZZLES PER BAR 'A' 
14 NOZZLES PER BAR '8' ASSY P/N 15922-1 25 

J_ 
6 

2._ 
~ 
~ 
~ 

1 

ITEM 

Q.A~P CI.£AT - HlftlENED STffi 
TOGG..E Cl..AloP 
HH S TAP SCRE.'tV #1~32 X 1/2 
BLOW TUBE llfll)ljENT 
24-" ~AHifOLD - ALUM EX1RUS10N 
24 • ~ANifOLD - Al.UII EXlRUSlON 
ADAPTER IIAHIFOlD - ALUII (2) 

OCSCRPllOH 

REF 1517~054 

REF 15171-02 
B 03062- .lO 
1 156'21-510 
1 15622-024 
1 15622- 025 

REF 0836+-21 

OUAN PART N" 

f----4--+-------H-++-+-+--------t--H-i Atlf&¥ · ~~= ~T1o o1.~9??-1/~ oc. 

.~~,:a~~~~ ... ~~ t.4~ O.R. EXiRU90K WANIFOL.D-

l37 



I 
( 

AIR S\IPPl Y 
101>-120 pg (1.1£ 1'9) 

ENLARGED VIEW OF 
INSIDE THE JUNCOON BOX 

l/41f'l 

0 

~~· ~lf'~l t+----~~~~~--~l/~41f'~l--------

l/4 l/4 If'! 

l / 1 l/41f'l 

l / 4 l/4 11'1 

~--- -~t-~r1~£:~~~~~~·~1f'~T ________ _ 

A1!11lllf: 
~T­
IH!I U5lD. PUJC 
Ql>EJniS( 

I 
I 
I 
I 
I 

---------' 

1/4 11'1 

BLOW _. 
BLOW _. 

SPRAY 'A' _. 
SPRAY 'B' _,. 
SPRAY 'C: 
~ 

PILOT 'A' _. 
PILOT '8' _. 
PILOT 'C: _. 

LIS: 'A' IN LUBE 'A' OOT 
~I ::;f2:..:1f'::...:'--2'"!!o 

II(~JD) TO K SAil: 
l'lll3lUIE AS SPitAl IS SET 
AI ITit BEST l'lliFlliiiAHCI 

LUBE '8' IN 1/2 "'' IN 
~ !.::...::..:---!.!!!< 

II(~JD) ro K SAil: 
I'IIS7AIE AS Sl'ltA T IS SET 
AI ITit 9lST l'lliFlliiiAHCI 

l/21f'T : 
I 

--------' 
LlJ& 'C' IN 1/2 IIPT 01 ~ ·~~ 

1/2 liPT 
JI(Q.Ull)l J1) 1lf: S>ll£ 
l'lll3lUIE AS Sl'ltAT IS SET 
AT ITit BEST l'lliFlliiiAHCI 

PNEUMATIC SCHEMATIC 

_. 
LUBE '8' OUT _. 
lUBE 'c' OOT _. 

~ OI.OJ 
97 

4 , 0(8UitR ~r l. suRFACE n~SH 125 
0'7 

2. AU MtEAOS CU.SS 2A OR 28 
1. PARTS ro CONf'OR .. TO RIWROO( CORP. (NGR. • "'G. STANO.AAOS 25:1 11.22 

NOTES (\JNLESS OlHERII'SE SPEOflED) 96 .. -· "' "' .. ,. 

i'~OT 1.!( f~ U..'EE 
SAFETY VAlVE 

PilOT UNE FC¥1 LUB 
SN{TY VAlVE 

ASSY P/N 09382-33 

E 

l_g_ 1 u•urFV T£ ' Pit. or a· I 

_E._ HAWEFV TE 'PILOT A • I 

81 HAWEIU 1£ -u.IE 8 IN' I 

~ NAWEFV TE -u.IE A fl" I 

-4 NAWEJ'L4 1£ -u.IE 8" I 

-4- NAIIEIUIE 'WI£ A' 1 
77 NAII(Pl).f'! 'BlOW' I 

75 NAWEFVI£ 'SPRAY B' I 

~ HAW(Pl).fE 'SPRAY A' I 

~ NAIIEIUI£ 'AR SIJ'Pl y' I 

.._g._ 90' PIP( ElBOW J/ 4 NPT I 

1--R HAWEFV TE 'SPRAY C" I 
)I VAL 1{. J-WAY N.C. SCl. Of'£R l / 4 lf'T 9 

~ NR PRESSURE R(Q.UTC¥1 J/ 4 NPT J 

~ PIPE !JJSHHC l/4 NPT - 1/ 2 NPT I 

68 PIPE MPPL! J/4 NPT Q.OS( 5 

~ HAIIEPI..AIE 'PILOT C' I 

f---66 NAWEPI..AIE i.UBE C' I 

~ PIP( NPPL! 1/2 HPT X 2" 3 

~ PIP( CROSS 1/ 4 NPT I 

,_.g_ 
SPAct:R 1/4 10 X 2 1/4 LC f-#- 4 

Sl PIP( MPPL! l/4 NPT X I 1/2 I 

50 All THREAD ROO 1/ 4 X 11 1/2" 2 
~ FUT\IASIER 1/4 4 
~--"-'--sa PIP( MPPLI J/4 NPT X 4" 4 

T1 VAAl TIE 10 
~ HOSE S'MVEL nT11NC 16 2 

~ Sf HOSE ADAP1£R 1/4 NPT TO i6 I 

~ RUBBER HOS( #6 20' 

,_;L 8RAIOED SS HOSE ASSY i6 X 15' fl£f 

~ 90' ADAPTER ATTlHC f6 TO 1/ 4 NPT 2 
51 VARISTC¥1 ERZCHOK201 5 

~ ..UUPER 4' 

~ 00 ANCHOR 2 

~ TERIINAL BLOO< 9 

~ UOOHTlHC RAI. 5' 

46 ..UNC~ BOX IOX10 I 

~ LOO<NUl 1/2 NPT 5 

~ ST. El.ECNCAl CORD ~ECT~ 5 

~ SHCS 1/ 4-20 X 5/8 4 

~ PIPE NPPI..E J/4 tf>l X 2 1/2 1 
41 90' PI'( a.BOW 1/2 HPT I 

~ PIPE BUSHING I ' TO J/ 4 NPT 2 
l9 • PIPE l£E 1' NPT I 

~ PIPE NIPPLI 3/ 4 NPT X 2' J 
31 

f-Ts-" 90' ADAPTER ATTlHC 14 TO 1/4 NPT I 

~ AIR PRESSURE R(Cl.UTC¥1 1/4 NPT I 

34 SPAct:R 1/ 4 10 X 1" LC . 4 

fJJ CU'. VAL'rf. IIOUHTINC 2 

fJ2 
T Wl£l 'RIIoiROO< LOCO" I 

~ NAJI!:PLA 1£ "UJE!E' I 

f4- HAW!:PLAI£ 'LUll£ IN' I 

~ 
f4.. RUBBER HOSE #4 ( 2-PC'S ) 30' 26 

~ ADAPTER ATTINC 1/ 4tf>T - #4 J 

~ HOSE SVtlVEL FITTING 14 4 

~ tO NUT 1/4- 20 6 ,_E.. 
21 LOO<WASHER 1/ 4 6 

~ Al.LTHR£.1.0 ROO 1/4 X 8 1/2" 2 

~ SHCS 1/4-20 X 3' 4 

~ PIPE Pt.UC 1/ 4 HPT 3 ~ 
16 

~ 
I 

~ C.OSE NIPPL! I /2 lf'T ctOSE 3 

~ PIPE NIPI'l! 1/ 4 NPT C.OSE 3 

~ PIPE l£E l / 4 NPT 4 

11 PIPE TIT 1/ 4 NPT 3 

~ PIP( 8USHNG l / 4 lf'T - 1/ 4 NPT 5 

~ PIPE UHICH l/4 NPT 3 

~ IIUffliR 3/ 4 HPT 5 

,_2_ PRESSURE CAUCE 3 
6 PANEl. 10 r 10 I 

~ RHIIS #8-32 X 1/2 2 

~ VAL '<f.. 2-WAY N.C. AR Of£R 1/ 2 NPT J 

~ ALTER ElliiOIT 40 I£SH SS fl£f 

i-1-- Fll TER 'M TH EilltE!IT 3 

1 IIOONTIHG PLATE 1 

IIDI DESCRIPTION OUAN 

-·· ··- ........... -.......... 
17tiD ~ItOC:Il~ 
CXILI.IWliS,illlf'Ou:t'lt 

111)fj14- 1' 

15614-IJ 
15614-11 
15614-10 
15614-08 
15614-07 I 15614-05 
15614-()4 
15614-0J 
15614-01 
02204 
15614-19 
0128-4- 6 
01421 
C2229 
02060 
15614-20 
15614-21 
02017 
02281 

03016-4 
02061 
02359- 13 
02879-4 
02065 
03011 
025J7- 6 
025:U 
OIBJJ 
02921- 2 
02519 
08295-5 
02364- 27 
02364-36 
02364-10 
02.164-2 
03087-53 
02484 
02475 
02546 
02063 
0220J 
02232 
02134 
02062 

02517 
01321 
03016-l 
09671 

09520-01 
15614-06 
15614-09 

01832 
02501 
025~7-4 

02652 
02695-4 
02359-11 
02564 

02351 

02059- 6 
02045 
02015 
02124 
02106 
02227 
02345 
0225G-6 
01126 
03051-33 
02641-3 
01285-7 
16054-06 
16054-01 
06832-11 

PART N' 

riDI 27 WAS 02487; 28 WAS 024118 CJAS 
i*h1tlf?·r 163009382-33 , ~· c 

~ WAS 02487-1• JD WAS 02489 
IIMJC:t'l ...... 'n-51Qt f AX:.,._471- l01l -- PNEUMA TIC ASSEUBL Y, J-LUBE 

OWIOOlloflC PlT BJAS ... ,_..., ............. .,......,.. ~~--~ ~""""' 
...... 

W/ OPTIONAL BLOW VAL 'v£. 
UPOAT'E TO I' AIEl: 

TClO.ERANCf:S U>USS OIHERII'SE SI'ECI>'IED 
2-DtaT 0£0WALS=- * .010 ntAC na-IS• :& 1/ $4 ... 410 SDR RECIP -· .. "' 3-0fQT OEOWA1.5- * ·0~ ANCl.!S- ::t:l/ 2 =:;~~~~grOR~-~·=t~ 

""""""' 
4-0fOIT DECIWALs- .ii: .OOOS 

i iII _ 



) 

VIEW OF INSIDE OF 
JUNCTION BOX 

r------ 1/4 

AIR TO THE 
PRESSURE TANK 
'MIEN USED. PLUG 
OTHER'MSE 

.... 
"-z 
• ....... ,..., 

3/4 

LUBE 'A' IN 1/2 NPT .. .. ~--~~ 

REGULA TED TO THE SAME 
P1RESSURE AS SPRAY IS SET 
AT FOR BEST PERFORMANCE 

I 
I 
I 
I 
I 
I 
I 
J -------------

3/4 NPT 

1/4 NPT 

1/4 NPT 

~4.25 

I ~ ........., , 21 

BLOW . .. 
SPRAY 'A' .. 
PILOT 'A' -.. 
PILOT 'B' -.. 

LUBE 'A' OUT 

,--""'--. .. 
LUBE '8' OUT 

LUBE '8' IN 1/2 NPT .. .. ~--~~ .. 
REGULA TED TO THE SAME 
P1RESSURE AS SPRAY IS SET 
AT FOR BEST PERFORMANCE 

) PNEUMATIC SCHEMATIC 

73 
~ 
:z: 
< 
I-

1---------- 12.00 ----------1 
AIR SOURCE TO 
PRESSURIZE TANK 

, 
--&- I /,/,' 

11 I ) I I I 

I l f 
I L ___ J ---------
1 1 I 
I! 

4. Of'BURR 
l. 5'NAct flNSH 125 
2- AU. THitAOS CV.SS 2A OR '211 
1. PARlS TO CX»FORW TO R .. ROOC. ~. OICR. - WG. STANDARDS 

NOTES (UNl!SS OlHElt'Mst SPEOFIED) 

TO IN PORT OF 
LUBE SAFETY VALVE 

• 

~ 

' , 

1.00 

'A' OUT 

44.00 

TO THE BOTiot,j Of 

THE 1.10\JNllNG PLATE 

90' PIPE ELBOW 3/4 NPT 
H.A.UEPLA TE "PILOT B" 1 

02204 
15614-14 
01284-6 VALVE. J-WAY N.C. S<l. Of'R 3/4 NPT 5 

AIR PR£SSUR£ REGUlA TOR 3/4 NPT 2 01421 
02229 
02060 
15614-1-3 
15614-11 

PIPE BUSHING 3/4 NPT - 1/2 NPT 

PIPE NIPPLE 3/4 NPT CLOSE 
HAUEPLA TE "PILOT A" 
HAUEPLA TE "LUB( B IN" 
PIPE NIPPLE 1/2 NPT X 2" 
PIPE CROSS 1/4 NPT 
HAUEPLA TE "LUB£ A IN" 
SPACER 1/ 4 ID X 2 1/4 LG 
PIPE NIPPlE 3 4 NPT X 1 1 2 
All THREAD ROO 1/4 X 11 1/2" 
flA TWASHER 1/4 
PIPE NIPPLE 3/4 NPT X 4" 
'MRE 11E 
HOSE S'MVEL nTTING 6 
ST HOSE ADAPTER 1/4 NPT TO ~ 
RUBBER HOSE 16 
BRAIDED SS HOSE ASSY J6 X IS" 
90' ADAPTER fllllNG 16 TO 1/4 NPT 
VARISTOR ERZC140K201 

RHMS 18-32 X 1/ 2 
VALVE, 2-WAY N.C. AIR Of'R 1/2 NPT 
fiLTER ELEMENT 40 !.lESH SS 
Fll TER 'MTH El!MENT 
I.IOUNTING PLATE 

3 02017 
02281 
15614-10 
03016-4 
02061 
02359-13 

4 02879-4 
4 02065 
10 03011 
2 02537-6 
1 02533 
20" 01833 
REF 02921-2 
2 02519 
5 08295-5 
4" 02364-27 
2 02364-36 
9 02364-10 
s· 02364-2 
1 06679-01 
5 02484 
5 02475 
4 

1 

1 
3 

02546 
02063 
02203 
02232 
02134 
02062 
15614-08 
02517 

01321 
4 03016-J 
2 09671 

15614-07 
0952Q-01 
15614-05 
15614-04 
15614-03 

1- 15614-01 
30" 01832 
3 02501 
4 02537-4 

6 02652 
6 02695-4 
2 02359-11 
4 02564 

3 02351 

02059-6 
3 02045 
3 02015 
3 02124 
J 02106 
5 02227 

3 02345 
5 0225D-6 
3 01126 

2 02641-3 

2 01285-7 
REF 16054-06 

2 16054-01 
06832 

ASSY P/N 09382-31 ITEM DESCRIPllON OUAN PART N' 

n9 10.1. UPilAltD B.Q.II. 
sa 

255 06.18 \ltll JO WAS 02489: 29. 02<89-1; 2! 024 
97 27. 0248~ ADO SCJol I'IOIS I1!0W OOl 2 

"' "' .. 

t.~An.: SEE Bill Of MATERIAL 

Tou:RANCU UIUSS OTI<ERVotSE SPECFlED 
l-DIQT OEOMAI.S- • .010 FRACnc>Ns- •1/H 

ex 3-DtOT OfQW.t.Ls- ::11: ,~ ANQ.ES- *1/2 
4-0KJT OECIIoU.LS.... :1:,0005 



VIEW OF INSIDE QF 
JUNCTION BQ~ 

NAIIEPU. TE i.IJBE" 
NAIIEPU. TE "PlLCi 
NAIIEPU. TE "LUBE IN" 
NAIIEPU. TE "ll.O'N" 
NAIIEPlA TE "SPRAy" 
NAIIEPlA TE • NR SUPPLy" 
VAL'v1:, J-WAY N.C. SOL Cf>ER J/4NPT 
NR PRESSURE REQJLA TOO J/4 NPT 

ITEM DESCRIPTION 

AIR SUPPLY 
10Q-120 PSI (UNE PSl) - 1" NPT 

AIR TO THE PRESSURE 
TANK 'MiEN USED, 
PLUG OTHER'MSE 

LUBE IN . .. 
1/2 NPT 

REGULATED TO M SAt,jE 
PRESSURE AS SPRAY IS SET 
AT fOO BEST PERFOOI.IANC£ 

15614-06 
15614-12 
15614-09 
15614-05 
15614-02 
15614-01 
01284-6 
01421 

02064 
02:145 

03016-4 

2 02359-1 
2 025J7-6 

QJAN PART N' 

n 1\ Ill I U A Tl f' 

3/4 NPT 

3/4 NPT 

1/4 NPT 

BLOW . .. 
SPRAY . .. 
PILOT . .. 

LUBE OUT .. 

• -.....J \ll \ I I- ..._,......., I lt..-. ' \.l/ \ j 1 \...f 

BLOW SOL 701 SPRAY SOL 703 

AIR SUPPLY 
( REAR ) _. 

f------- 9.50 ------·-i 

AIR SOURCE TO 
PRE SURIZE TANK 

-- rlh-----ft-

:l. SUiicf Atl;. nN.1SH 125 
2. ALL niR£.ADS a..ASS 2A Oft 29 

I 
I 

p 

1. PARTS TO c:x::»F''fW TO RIWROCt< CORP. ~~- • WFC. ST.-HOARDS 
NOT<S ('-"USS OTIIDI'OIS£ .....anc) 

~-
7.00 

/ 

5/16-18 X J/4 LG 
801. T AND NUT, 'MiEN 
REOOIRED 4-Pl.ACES 

~-:-+-+ 

1.19 

~ zo· OIBJJ ~ RU88ffiHOSEj6 

t-#- BRNDED SS HOSE ASSY 16 X 15" Rtf 02921-2 

t-¥- go· AOAP<:R fiTTING 15 TO 1/4 NPT 2 02519 
51 VARISTOR ERZC140K201 J 08295-5 
50 .IJt.IPER 4" 02J64-27 

"fg- ENDANOiOR 2 02J6.4-J6 
1--48 TERIIIHAL !l.OO< 9 02J64-10 
~ IAOUNTING ~AIL 5" 02J64-2 
46 .IJNCTION 30X 6X4X4 I 06679-02 _. 

LUBE OUT 

~ LOO<NUT 1/2 NPT 3 02484 

~ ST. ElECTRICAL CORD CONNECTOR 3 02475 
4.3 SHCS 1/4-20 X 5/1!' 3 02546 
~ ALL THR"...JJl ROD 1/4 X 7" 1 02359-5 
~ 

40 PIPE BUSHIHG 1" TO 3/4 NPl 2 02232 
f-fg- PIPE TEE i" NPT I 02134 
fJ8 PIPE NIPPLE J/~ NPT X 1 1/2" 3 02061 
f--37 PIPE NIPPI.I 3/~ NPT X 2 1/2" 1 02063 
rJ6 PIPE NIPPI...£ 1i4 NPT X 2" 1 02041-3 

32.00 

~ AIR P,RESSURE REGUlA TOO 1/4 NPT I OIJ21 
J4 SPACER 1/4 10 X 1" LG 2 03016-J 

f-3J CUP, VAL'~ t.IOUNTING 1 09671 
'32 'MRE TIE 8 03011 
f-31 LASEL "RNROO< LOGO" I 09520-01 

~ LABEL "LUBE oor 1 02489 
29 LA8£L "LUBE IN" 1 02489-1 
~ LABEl "NR our 1 02488 
f-27 LABEL • AIR IN" 1 02487 
"26 RUSBER HOSE 14 { 1-PC ) 20" 01832 

~ ADAPTER ilmNC 1/4 NPT - 1i 1 02501 

r-4- HOSE S'MVEL flTTING #4 1 025J7-4 

~ HOSE ADAPTER #4-1/4 NPT 1 02529 

f4 HEX NUT 1/4-20 4 02652 
21 LOO<WAS!iE'! 1 /4 7 02695-4 
20 AlllllREAD ROO 1/4 X 8" 2 02359-6 

f-19 SHCS 1/4-20 X J" I 02564 
f-j8 FLAT WASHER 1/4 2 02879-4 
~ PIPE PWG 1/4 NPT 1 02351 
~ 
~ PIPE NIPPLE J/~ NPT CLOSE I 02060 

~ 
PIPE NIPPI.I 1/4 NPT CLOSE ~ 2 02015 

12 PIPE TEE 3/4 NPT 1 02124 
r--;1 PIPE TEE 1 j4 NPT 2 02106 

10 RHIIS #ll-32 X 1/2 2 02641-3 rg- PIPE TEE 1/2 X 1/2 X 1/4 NPT 1 02117 
f-6 /.IUFFl.ER 3/4 NPT 3 02250-6 
1-J PRESSURE GAUGE 2 01126 rs- PIPE ELBOW 3/4 NPT 1 02204 

ASSY P/N 09381-33 

~ PIPE BUSHIHG 3/4 TO 1/~ NPT 2 02227 

rt- VALVE, 2-WAY N.C. AIR OPER 1/2 NP 1 01285-7 

~ flL TER f1.£)Jf:NT 40 UESH SS REf 16054-06 

~ flL TER \!llll Elfi!ENT I 16054-01 
I '-40\JNTING PlATE I 04359 

llEM DESCRIPTION QUAN PART N" 

IIA fl.; SEE BILL Of MATERIAL. 

,-)}tfJ.:.),lJ& • ~-?-1C? f'(Vl 70"1 

.z=_.~_,:,-:;:_;::::~~ ::::,.- PNE\JI.tATIC ASSDIBlY, I-LUBE 

llUR ... a:s UHLLSS OTIER"MS£ SI'£0AED 
t-t~or CEat.W.S- •. 01c ntAcna..s- .. 1 /'64 
3-QQT D£0MALS-:t .oo:5o NofCilLS• 2:1/1 
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