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GENERAL EQUIPMENT SPECIFICATIONS

This page is a record of your equipment specifications. This information is found on the
stamped nameplate of your instrument. Please fill in the blanks below when you receive
your Dynisco unit.

When contacting the sales or service department to order parts or obtain information, re-
fer to this page. This will allow us to respond quickly and accurately to your request.

MODEL NO.

SERIAL NO.

WIRING DIAGRAM (See drawings at back of manual)

MAIN FUSE Amperes
SINGLE PHAZE Volts AC
MODEL LMM

TYPE__ Laboratory Mixing Molder
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Dynisco Polymer Test - Product Warranty

Dynisco Polymer Test warrants to the original buyer only, that all products and services furnished here-
under shall be free from defects in material and workmanship. This warranty is subject to the following
terms and conditions.

1.

This warranty shall remain in effect for a period of one (1) year from date of start-up or fifteen
(15) months from date of shipment whichever is earlier; provided however that notice of any such
defect is reported to Dynisco Polymer Test within thirty (30) days following its discovery.
Parts that normally contact the material under test shall have a warranty period of three (3)
months from start-up or five (5) months from date of shipment whichever comes first; provided
however that notice of any such defect is reported to Dynisco Polymer Test within then (10) days
following its discovery.
This warranty not applicable to the fiber optic image bundle. This item to be warranted for thirty
days, and not to exceed the OEM warranty.
The start-up date for parts sold as "spare parts" will be considered the date of shipment for pur-
poses of this warrantee only.
Consumables such as heat elements, light sources, infrared sources, printer ribbons and the like
shall be considered expendable and will only be warranted to be functional at time of shipment.
In the event any material or workmanship shall be determined defective by Dynisco Polymer Test,
Dynisco Polymer Test's liability hereunder is limited to the repair or replacement, at Dynisco Poly-
mer Test's option, of the defective part. Dynisco Polymer Test shall have NO liability for the costs
of removing, returning, or reinstalling any repaired or replaced part or component.
Dynisco Polymer Test shall have no liability whatsoever for any defects which directly or indirectly
arise out of or result from accident, abuse, improper use, vandalism, unauthorized repairs, or simi-
lar deviations from normal use under Dynisco Polymer Test control.
This warranty shall be void and of no effect if the products covered hereby are:

A. Installed or moved and reinstalled without the presence of Dynisco Polymer Test's person-

nel at start-up.
B. Not maintained in strict accordance with Dynisco Polymer Test's published maintenance
procedures.
C. Altered or modified in any way without Dynisco Polymer Test's authorization.

Except as provided above, Dynisco Polymer Test makes no other warranties, expressed or implied, includ-
ing without limitation, warranties of merchantability, or of fitness for a particular purpose.

P/N 14213700 ii Rev. 4.0
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1.0 INTRODUCTION

The LMM Laboratory Mixing Molder is equipped with an LED Temperature Controller; direct drive,
rotor control used for mixing of the polymer melt; illuminated power, heater and rotor switches; a
rotating control box; simple on/off valve; a mold clamping mechanism; and a 2 or 4 cubic centime-
ter (cc) capacity interchangeable cup.

Note: New Installations Only

Drive must have “Red Gearbox Breather Plug” removed before operating instrument. Motor is lo-
cated under top mounted instrument cover of "LMM”. Remove cover for access and replace when

completed.

1.1 Component Identification List

Before operating the LMM Molder, you should first familiarize yourself with the various parts of the
instrument, their function and control. The following list is used with (Figure 1).

NUMBER

10

COMPONENT NAME

Power Switches

LED Temperature Controller

Rotor Switch

Rotor

Support Columns

Stator Cup

Stator Cup Heat Block

Valve

Mold

Injection Lever

FUNCTIONS

Turn power on and off for
the heater and motor.
Indicates and controls the
temperature of the stator
cup block.

Turns power on and off.
Supplies rotation for
mixing and axial motion
for injection.

Support the unit.

Material container for
mixing and injection

(2cc or 4cc available).

Provides the heat for
mixing and injection.

Opens and closes exit
from cup.

Forms the specimen.

Raises and lowers rotor
for injection.

P/N 14213700
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11 “C” Clamp Used to hold mold pieces
together.
12 “C"” Clamp Assembly Includes “C” clamp and
and mold.
13 Orifice Hole in bottom of stator
cup.
14 Mold Pilot Located at top of clamping
screw, used as a guide for
the mold.
15 Clamping Screw Holds “C" clamp
assembly in place.
16 Heater Switch Turns on heat to stator cup
17 Operating Instructions Briefly describes
operating procedure.
18 Direct Drive Motor Drives the rotor.
P/N 14213700 2 Rev. 4.0
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11,12, 13
14

Figure 1
LMM

2.0 OPERATION

1. Plug the LMM Molder into the specified electrical source. For those units being operated in the United
States and Canada, the standard electric is 120 VAC, 60 Hz, 1 Phase, 10 Amps. Check the tag at the
rear of the instrument for the proper power requirements.

2. Turn on the power.

3. To set operating temperature, (1) on the temperature controller (2) press the UP or DOWN arrow key
until the desired set temperature is displayed on the digital display. Press enter key to store tempera-
ture setting in memory. Approximately one half hour is required for unit to stabilize at the set tem-
perature. During this warm-up period, the ROTOR (4) should be lowered into the STATOR CUP (6).

4. Insert the desired (9) mold into the “C"” Clamp (11) and tighten.

P/N 14213700 3 Rev. 4.0
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10.

11.

12.

13.

14.

15.

Insert the (9) mold and “C” Clamp assembly (12) between the CLAMPING ASSEMBLY and the EX-
TRUDER ORIFICE (13). Be sure that the (9) mold is facing up and the surfaces are flat and in full
contact. Also, check that the larger hole at the bottom of the mold fits into the MOLD PILOT (14) at
the top of the CLAMPING SCREW (15). This mold pilot will insure placement of the mold directly
under the orifice (13). Tighten the clamping screw and allow approximately 3 to 5 minutes for the
mold to heat up before injecting.

Raise the (4) rotor by rotating the INJECTION LEVER (10) clockwise.

Insert a small quantity of polymer material into the stator cup (6). Make sure that the VALVE (8) is
closed (pushed all the way in).

Lower the (4) rotor by turning the (9) injection lever counterclockwise and press down on the polymer
material.

Turn on the ROTOR SWITCH (3). This rotating will help mix the polymer material.
Raise and lower the (4) rotor using the (10) injection lever several times to impart radial mixing.

Once the polymer material has melted and has been sufficiently mixed (a liquid dripping action can be
observed as the rotor is lifted) if it is ready for injection into the desired mold shape.

Open the (8) valve by pulling “outward” on the valve handle and quickly push the (4) rotor down into
the cup using the injection lever. Close the valve by pushing the valve handle in prior to releasing on
the injection lever.

After molding, loosen the clamping screw and remove the (12 “C” Clamp assembly containing the
mold. CAUTION: the mold will be HOT and may require use of heat resistant gloves.

Press down on (10) injection lever and extrude out any excess material that remains in the (6) stator
cup. Remove with tweezers or other suitable tool.

Open mold and remove specimen. NOTE: Mold release and /or a quenching bath may be used to
allow for ease of specimen removal.

3.0 LMM VARIABLE SPEED CONTROL

The variable speed control is mounted on the front panel. The corresponding speed settings are as fol-
lows:

POTENTIOMETER READING REVOLUTIONS PER MINUTE
20 15

30 30

40 40

50 50

60 65

70 70

80 85

90 100

100 120

P/N 14213700 4 Rev. 4.0
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4.0 TEMPERATURE CONTROLLERS

4.1 Front Panel Features

The front panel features on the LMM controller are described below (Figure 2).

1 Heating Indicator Light

A
2PROCESS Display—_| T SPR
T~
PV
3 SET POINT >
(Parameter) SP
Display
4 STAND-BY LED e— 0o
g r —_— ] - 5, 6, 7, 8 Selection Keys
w ‘) AV | = :P «  with international sym-
bols.

5, 6, 7, 8 Correspond-

ool e | 4 | § |22 g, [ ing English language
eys.

Figure 2
LMM Controller Front Pane/

HT: Lights when heating is initiated

The process temperature or parameter code is viewed on the upper display
The temperature set point or parameter setting is viewed on the lower display.
STAND-BY LED: Light when the STAND-BY key is pressed to

Set point key: Used to select the temperature set point

A & A W N N

ENTER/TUNE key: Used to enter a selected value into non-volatile memory. Also used to auto-tune
the controller when used in the correct sequence.

N

Up and down arrow keys.

8 STAND-BY/CANCEL key: Used to disable outputs and put the controller into idle (stand-by) mode.
The stand-by position also allows access to auto-tuning. If the key is pressed during auto-tuning,
the controller will cancel the procedure and return to the stand-by mode.

P/N 14213700 5 Rev. 4.0
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4.2 Controller Operation

Selecting the Set Point:

To select a new set point, press the up or down arrow keys until the desired temperature appears in the
lower display. Press ENTER to store the new set point in memory. Allow 15 minutes for the process tem-
perature to stabilize.

ﬁ NOTE! If power is interrupted to the controller before the ENTER key is not
pressed to set the store the new set point in memory, the old set point will
be displayed.

Set Point High Limit:

The controller’s set point high limit is factory-set to 400 °C. The Al indicator light will stay on while the
heater is operating within the process temperature limit. If the set point is set above 400 °C and the proc-
ess temperature exceeds the set point, the indicator light and heater will shut off.

Tuning the Controller:

See Appendix A for instructions on tuning the controller.

Troubleshooting:

The following table will help you troubleshoot any problems that may occur with the LMM controller. Please
contact Dynisco Customer Service to obtain repair and maintenance services by a factory-trained service
representative.

Problem Possible Cause

The display fails to light up. No power or blown fuse.

The process display shows (————) or The thermocouple needs repair or replacement.
HHHH.

The process display shows LLLL or counts The thermocouple may be reversed.

down when the temperature is rising.

The temperature display is incorrect by ap- The wrong thermocouple type is connected or
proximately 30%. the internal range jumper is in the wrong posi-

tion. Check the controller’s serial tag for the sen-
sor type then check the probe.

No heat. Incorrect heater wiring or output module.

The display blinks or entered values change. | Electromagnetic Interference (EMI). To eliminate
high-voltage spikes, the sensor and controller
wiring may need to be separated from noisy
power lines. Heated devices may need grounding
or coils and contacts may need to be sup-
pressed.

P/N 14213700 6 Rev. 4.0
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5.0 CLEANING AND MAINTENANCE

If the polymer material being used is in plentiful supply, the old material may be “purged” from the (6) cup
by simple extruding the material rather than molding. Do this by following steps 1 through 15 without in-
stalling a mold. This normally takes approximately two grams.

If the polymer material being used is not in plentiful supply, the interior of the (6) cup and exterior of the
(4) rotor should be scraped clean with a soft brass tool and the small amount of material remaining in the
exit of the (6) cup pushed out with an appropriate size wire.

CAUTION: Never turn on motor, rotate the rotor, operate the injection lever or the valve unless the
instrument is free of polymer material or unless the instrument is heated above the softening point of any

polymer material that may be left in the instrument. Also, the rotor should be removed from the stator
cup while the unit is still hot.

5.1 PROCEDURE TO CHANGE MIXING CUP

Note: Make certain instrument is cold, the rotor is backed out of the cup and the valve moves freely.

1. Use the 1/8” allen wrench to remove the set screw (5 - 40 thread) that holds the valve. The set
screw is located on the underside of the cup cross member assembly.

2. Pull the valve forward to remove from the cup.

3. Use the 5/32" allen wrench to remove the two cap screws (10 — 24) from the bottom of the cup
cross member assembly that holds the cup in position.

4. Lift the cup from the well.

5. Use the 0.050" allen wrench to loosen the set screw (4 — 40 thread) that holds the thermocouple
in the cup, and remove the thermocouple.

6. Loosen the band heater clamping screw, then remove the cup from the band heater.

Note: Prior to replacing the cup using these steps in reverse order, remove the rotor using the following
procedure.

P/N 14213700 7 Rev. 4.0
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5.2 PROCEDURE TO REMOVE THE ROTOR

1. Follow the instructions for removing the cup prior to removing the rotor.

2. Remove the chrome plated hole plug located on the left side of the motor cover housing (see Fig-
ure 1). In line with the hold is the motor/rotor coupling connecting the motor shaft and rotor
shaft. The lower 10 — 32" set screw secures the rotor shaft to this coupling. Manually rotate the
rotor to line up the lower coupling set screw with this hole.

3. Use a 3/32" allen wrench to loosen the set screw.
4, Drop the rotor down through the cup hole in the cross member.
5. To reassemble, make sure that the flat surface on the rotor shaft end is located behind the set

screw. Push the rotor upward to seat it against the coupling, and tighten the set screw.

P/N 14213700 8 Rev. 4.0
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APPENDIX A: TUNING THE LMM CONTROLLER

AUTO-TUNING:

Whenever you install a new programmed controller or heater in the LMM Laboratory Mixing Molder®, or
want the optimal PID (Proportional Integral Derivative) settings at the most-used temperature set point,
you will need to auto-tune both the header and rotor controllers simultaneously. Auto-tuning will automati-
cally calculate the values for Rate/Reset (-rt-), Heat Gain (-HG-), and Cool Gain (-CG-) on both control-
lers. The following procedure will guide you through the auto-tuning process.

HT SPR
PROCESS Display ~_|
~ PV
| | — Displays “C” (Celsius),
«— | which blinks during
SET POINT > auto-tune
(Parameter) SP
Display
STAND-BY LED — ||
[ - Selection Keys
y — | — (with international sym-
w ‘) AN — :ﬂ’ bols) correspond
to the English language
keys (below) available
in some models.
STAND-BY| ENTER SET
canceL | 'NDEX * ’ TUNE | POINT
Figure 3

LMM Controller Front Pane/

ff NOTE! The auto-tuning process must always be started at room (ambient)
temperature to ensure effective settings.

1. Turn on the LMM’s MAIN POWER switch.

2. Select the required temperature on the SET POINT display (see the figure above) with the up or
down arrows and press ENTER. (Pressing and holding either arrow key for longer than five sec-
onds increases the scrolling speed.)

ii NOTE! The set point you select must be at least 38 °C above room (ambient)
temperature to ensure effective settings. The header controller should
also be set at least 15 °C higher than the rotor controller.

3. Press the STAND-BY key. The LED above the key will light and the instrument will be placed in
idle mode.

P/N 14213700 9 Rev. 4.0
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AUTO-TUNING (continued)

4. Press the INDEX key until the code for parameter #9 (Access Code), -cd-, appears in the PROC-
ESS display. Select configuration code 14 in the SET POINT display with the up or down arrows
and press ENTER.

5. Press the INDEX key until the code for parameter #10 (Auto-Tune Damping), -At-, appears in the
PROCESS display. Dynisco recommends selecting the High Damping option for the optimal PID set-
tings for your instrument. Use the up or down arrows to select the code for this option, 02 in the
SET POINT display, and press ENTER.

6. To start auto-tuning, press the ENTER/TUNE key. The displays will return to process and set point
displayed. The C digit, next to the set point temperature, will blink while tuning is in process.
(You can stop the auto-tune at any time by pressing STAND-BY/CANCEL.)

7. When auto-tuning is complete, the C digit will stop blinking.

8. Press the STAND-BY key, then press the INDEX key until parameter #9, -cd-, appears in the
PROCESS display. Select 01 in the SET POINT display by pressing the down arrow and then EN-
TER. (This code will allow changes to the set point only; all other parameters will be displayed with
lock when you attempt to select them with the INDEX key.)

FINE TUNING (OPTIONAL):

Auto-tuning Rate/Reset (-rt-), Heat Gain (-HG-), and Cool Gain (-CG-) will be adequate for a majority of
users. If you want to customize the PID settings for special test requirements, this section will guide you
through manually fine-tuning these parameters.

It is important to note that the best rate time, -rt-, is one-eighth (1/8) the time in seconds of one cycle.

(A cycle is the time in seconds between the controller’s two consecutive picks of temperature overshoot.)
For a faster response decrease the value of -rt-; for a slower response increase its value. High values of
-rt- are recommended for systems with poor coupling between the heater and the sensor, or systems that
have multiple lags. In addition, the -HG- and -CG- values must be kept the same, even if no cooling is
used. Lower these to half their previous value if you want to lower the temperature overshoot. (Low values
are recommended for systems with poor coupling between the header and the sensor.)

You can adjust all three parameters while the instrument is heating up, but remember that the start-up
and running parameters will usually be different. Therefore, you will need to adjust both -HG/-CG- and -
rt- +25% to strike a balance between good start-up and running settings. You may need to spend some
time trying different combinations of these parameter values before finding the best setting.

The LMM will not operate properly if some of the initial control parameters

AWARNING! are altered; for this reason please consult Dynisco before attempting any
such changes. We do not recommend altering any of the control parameters
unless you have extensive experience in PID programming.

9. Press the INDEX key until -rt-, -HG-, or -CG- appears in the PROCESS display.

10. Enter the required parameter setting using the up or down arrows. (For -rt- the range is 1 to 255
seconds; for -HG- and -CG-, 1 to 400 seconds.)

11. Press the ENTER key.

P/N 14213700 10 Rev. 4.0
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APPENDIX B: LMM MOLDS, 2CC AND 4CC CUP CAPACITY

The following molds are available for the LMM with 2cc or 4cc cup capacity:

14116200
14162700
14162800
14162900
14272700
14163000
14163100

Disc

Cylindrical Dumbell
Flat Dumbell

Flat Dumbell (D1708)
Flat Dumbell (D1708)
Rectangular
Rectangular

0.08" x 0.63" Dia (2.03mm x 16.0mm Dia)

0.18" Dia x 0.81" (4.57mm Dia x 20.6mm)

0.03" x 1.0" (0.76mm x 25.4mm)

0.03" x 1.5" (0.76mm x 38.1mm)

0.06" x 1.5" (1.52mm x 38.1mm)

0.06" x 1.5 x 0.5" (1.52mm x 3.8.1mm x 1.27mm)
0.12" x 2.0" x 0.12" (3.05mm x 50.8mm x 3.05mm)

The drawings for each of the above molds can be found in figures 4-10.

APPENDIX C: LMM MOLDS, 4CC CUP CAPACITY ONLY

The following molds are available for the LMM with 4cc cup capacity only:

14163200
14163300
14163400
14163500
14163600
14258300
14163800

Rectangular

Rod

Rod

Rod

Rectangular

Flat Dumbell (D1708)
Flat Dumbell (D1822)

0.12" x3.0" x 0.5" (3.05mm x 76.2mm x 12.7mm)
0.25" x 3.75" (6.35mm x 95.25mm)

0.12" x 3.75" (3.05mm x 95.25mm)

0.09" x 3.75" (2.29mm x 95.25mm)

0.06" x 2.75 x 0.12" (1.52mm x 69.85 x 3.05mm)
0.12" x 1.5" (3.05mm x 38.1mm)

0.12" x 2.5" (3.05mm x 63.5mm)

These molds require the use of the 4cc cup and cannot be used with the 2cc cup.
The drawings for each of the above molds can be found in figures 11-17.

P/N 14213700

11 Rev. 4.0



LME

® Dynisco

1000~

"0 wa gglo—, W
000+ =
T\_mmo [z

1B2C — D[S R i B (o[ = ;
) MY L5-ta-2 . € 'I3AHNE30 38 L3NW Lawd 9
w 5 0 g 33 ad B
B A¥ Z6ET-5 . 0003-29%-F1 N/d T04 40
S| 03 53030 JHLIITT SVILY A R LR B 2394 WSLNOD HIOL WO HILT &
| [£8180 SOIHL 50000
o B . DI G000 AQTIVHY HSIMIA «de 43 MI O9F &0
D9 vRE WHL 800 dvyM 3GENE M dvuM ONY 301 3dlA 380
[{s]
—| X ¥Id £9'0 "AS10 070K 155 gop-L I RELYH ‘IINN O3TAWIEER 9 OIAI00S 38 18NN %
W _ E6-81-ED VO (ELG WLV MM OSF “H9INSHY WIMIEN d99 50000 HLm
I~ 434 CTYHOLIYHS "
m.nfT O I RS gTagyd £ EODT IV T TWHIGID HSM4 153W LSNKW S3IWNS NIV °F
— 'SOHMEHO0 ITWIS 10N B0 {D3LID30s FWaEHLD SSTIHR) (SIONYEA0L "ANISYd JIBWIASSTSIT
TeAOHdc SNITINISIG LAGHLM SIOHPHD 0N WIAGD ONV TSvE O10W 8NS5 I0H T
SN Fe ‘1w
@HSN0Y 38 0L SIDVAHNS 38HL L
E=ENTSN)
QILON FeHM LdIKI
GlHvd HIOA HeJ il
Lk 71908
I5¥8 NG
S0 T30 Z0D0-¢9Ll—¥ 1 83400 a10A @
ALARO OL
NAHL Hv3de 10M 00
4330 €40 ¥ WA 6D
oszo
—- Ll i — i e
R LRAL
%
" | |
2000 - :
! sioo_| (4 T
1075 IN3A oz00 M_
|  sTovid z
—-| wsn - SO D WIa sTI'D Wedd
| i E="
—_ :w_molluL [sero
a I AR _ =
o u 2l Y-y NOUDIS T35 =
4 B q 1075 IN3A "]
. 20
ool .IH —
M - , ~ e
i 4
L0 33| [N_ 1M1 AuAvD
LT ALAVD W4 L0 T35
- Y=% HDIZIS TS o330 o
\DOOF BOO—] |— LOOOF BETO ¥ WIG OFSD 4
. Sltvd HIOR B0 dll
£60'0 LZ TWaS
LT ALY
ALMTO QL TEHL
T 0 ¥ §C % 0T JILS¥d "IvE W0I0-B&IS-EY ¢ He3dg 43 28l'0
2 153 97 271841 13M0C NId 1000-EB9E—ET a *
T d3a0o T 2aD0-23T1- 11 E BLD
T 35 Cod 10C-29TF- 1 ]
—| BLE0 —
A0 OIS0 QN Ldvd | 439
TYHILYN 40 7719

¥—% HOUD3S 335 ‘d33d
LO02'0F BT00 ¥ WO 0990

L2 IWIs

d1ow d31gin3ssy

S 31PN 335 / |
'
T

€% | galon 35 r  — ) /
LNW 7 ! il 1 ] @

T

¢ 310N 335 \_ |

LG —29ll—F1l 3ISvE TI1oK @

¥ S3071d £ '35v8
sz —TRec0 O 114 S53ud

f Sy L ¥ .
. = - W= NOILATS 336 —
ch * o +—] 1G5 INFA "]

oo, p BHT i 4 Qr._ A _

puj
R P HeCD
‘wﬂ - —
|*| ] L1 F o
moo - Lo - |sze
W WON S2'D
_ LITNT ALTAED

00l —=
| .
% ¥-%¥ MOILJ33 333

ft

dld T I9L3d

_ | LiE ITV0S

NYL3d ALIAYD
_

Tia mmm o ||_
Lt
%‘141‘1 —+
10U OFOT cL |ﬁ
ZA0'0F0oR0
NI SHILEYd TION

Figure 4
14116200 Disc Mold

Rev. 4.0

12

P/N 14213700



LME

® Dynisco

mmmmlu_ _.Eumw OO0/ZGLN DN TILFea/ s ELEET I
3 DA N WY 48 LD [ ——
- o o = sl 10-28+D-02 151 HOHd NAWIEE
[y T 1T S ‘OMILETd HILIY 0I0W 40 35vE
©|'0 SI0IAI0 JIHLITTI S¥ILY TNy ¥3A0J HLOE MO ON Ldwd HILI 'S
| [H3aon i THin - o
[ - - HOIHL 9000°0/1000°G ATHHEY HS LY LI 43H ML O9E a8
ol 9118 OK,q_m._ 8l'0 e WM ITEENG NI WM MY JIL JEIM 380
o 11388WNA H3TNNAAD 010N S0E-1 T3S SETIVLS STYRALYI LINA O319WISSY ¥ 03¥I0L8 3L LSMW b
mW_ Ay LT QeooLTY z_ummn.ﬂ_w.e(mumﬁ TANWINEH d¥D S000°0 HLL
- : .
et O WD SKEOSH|  GonpE EDvid £ CO0F E0VIE £ TWAICAD HEM 33K Em”__wwwumﬂmwmwmﬁﬂ B
L SONMYEO 1S LON 00 B
— | Tenones NI L0V Saortitn qu | (R3S FMIHL SSTHA) SIONYATI0L QN? STIBWISSY TIOW 38N BivA e
SIS B v
d3HSNOd 38 0L S35WHNS I5IHL °L
2000-2291—71 d3A00 OIOW e 1000-2291-1 3sve 1104 ()
l=“=' 11 f
£ =,
= |\\ z ; '
W 300 muwl\\ 7 7 I# 3100 338 WO =21
EId B
e 434
| 114 5534 |
g o4 3LONW 335 o
! 4 % B# S3.0M 338 |
O10W d3T1dW3ISEH
—m 00CD e
LA ALTAY 338 —w] ocEf— wopg. ST B LI ALLAYD T3S —
\ MeHL  7ppge 9200 Wv3d g
| eI B
—
ik L/ oggp+ E200
580 {1 £ & X
— * ) N * B B 2T}
30p'0 L| a0k
1 | 0] 1 8
* £ 3U04 338 T +
=TaraT T 2s0'0
s oo TYI3T ALIAYD
[fibs}
g SLBLE
df@ “cagg dr@
0050 fm— .
wrg £90°0
\ AL wia 2391 -
ek 152900 1% EEi e 28 j
_‘ : ; 810 * H
== * _|_, | a sz | J\ | __ _
1 | . el [=E]
+ , savia & VEg S0 *
I.I_ tdhly €210
M 8L uoso
530¥d ¥ &F o't
o SEELG 7
Vil gggig
35HE TN 3
T | 6100 % & % 6 JIlEv1d oW 0000-8606-21 @ )ﬁ/
x 0000-£89E—€1
E 155 07 2/T48/1 13A00 NId El [
H3A00 470K 2000-s291-¢1] € KT
T 3594 dI0W 1000-£25T-+1| ¥
#3400 070W
"ALE NOLdIHIEID O Livd =

Tl Jo T

Figure 5
14162700 Cylindrical Dumbell

Rev. 4.0

13

P/N 14213700



LME

® Dynisco

[ L13IHE_ OOCRZILN on_ Tupraaros] SHER [ o] s
o £BBE—D COREN] WY e FH_fE—Fo—o 1
] A3SIAZE IH3A MY 71704 <2DI8-f)
O — DO-BLPI-Di IS0 WOHA M®YHI3E
: ONILYT HALAG 004 40 38
ﬂ_u mmw._m%@zm_m__z_w_w:bm:m_ SYILY ONY HIAOD HLDE N0 ON Lbdd HOL3 €
= HOIHL
8 GO0/ L0COT AOTY MY THSI ML LI, 434 MI 998 aNe
b ALz Lt/ _..xw._u_. dvdm JIEENG NI cvem ONY 301 3Wlm 3570
o 171388WNa 1v14 010W TOE-1 TUS SSTHVLS T RALYH "LINN U3TEWISSY S¢ U3AIOLS 38 LSTH ¥
mW_ £6-6-5 v dauma ovoun| b DT iy HHIGN ovD E000°0 HUM
Bt o awwen mem)  gongE w4 © EODT FVA T HSMT 33K Bﬁ,mm«wumwmmwum%mm £ 1000-8291-+1 3Svd T 10K
o “SOHWYREO TTY0S LDK 3
| Tonotcn DREER PO oyt or | A JMEILO ST SIINTAIT0L ONv STIBWISSY TTOW F6NS J4eA €
HSINA CEE vl
2000-829T-+1 43400 d710W Q3HSMOd 38 0L 53T9IHNS IFHL b
Ereini
1l +
T —Ht i u+,1|
# 30N 733 |\\ & 4 310N 338 |\\ E=n
[E30Y1d 2%
e A3 ,
114 S53dd _W
| I
. K
ALIAGT OL i . )
MAH1 #9349 100 00 MaHL xaMWWM\HMM MW tos
490 N0 * YIT 570 —m{  DOGD  fm— 4330 200 % Wi &rn . . 520
* —am 05T *
bED'D
b 830674 23 4730 DEDD. [a
LH3A 290D Iroy 117 5210
JAL (537974 2 [ fﬁ =
\* M- L oo Q21N We3A *
’ 1000+ A T T
sero / 54 J10N 335 | I
I# 7 £# 30N 333 ” (2301 2>
AEHL —|
et T1OW T3 TEW3SEY, Dm_n_mzm_mm¢ I | el
L L J\ _|I+|\=\hm ilile3] |
o =g | 2
a _ [/_ | 1000- ore A
| oD+ !
\Lﬂ T %\ <8t 2950
2950 ar I
[ | B . —%= A | _ |
carp 1 | [l - i /. — L|*I — f _ . —
% s1a1 \ I* \
4 B ALIAYD 01 o 3100 335 G, [ mmnum_md
(dAl) 2900 MEHL NWIHE LSNH
noa'l
= ALIAYD OL
1 FETRp— J{D MRHL vl LSNW
dhL13900 AL VL30T ALIASD 2600
f O NN
2Ty —md  m— BN s AR
T T
ocgn 1 ;II__|_| || _— lﬂ{ i , _
L1 L1 (S ] ki
EGOD *
* m L (dAl) geT0
w0eT
DOOT SLED  —we| | | g2TO
oot
2IZ0CdAL)
§ 0521
T | 500 % G * GG OILS%1d OVE 0000-8605-2] @ * *
2 155 971 2/1%8/1 13A00 NId 0000—£89E-E]| 1 HreFREr - 1520
v §3/03 L10W 2000-8291-pl] & CHONEDTY
1 3=vE TOH looo-szor-¢1| ¢ —— I\\ ¢dAL) WCF
ALD HOLLdRIIS3T OH_Ldvd 43 2900 —wm] fm—
AFIHILYA 0 T8

Figure 6
14162800 Flat Dumbell

Rev. 4.0

14

P/N 14213700



LME

® Dynisco

VEN_Si00E 1 DS SOMSHItR T FLIT

GlaC—p | _CiE _ummwion Tufere S K
_ .ginnj WY 48 LD Y fe—E-F EibD0L SHM&| O
P I T WY oLt

@900 SYM HLAIT LLIARD

‘00 S401A30 JIMLI3TT S¥LY

‘ANILETd d3L4Y TO0W 40 35HE
ONY¥ d4370J HLIOE MO 'OM Lladvd HJL3

ole J3d NI S9WE QMY

d¥dM JTEENE KNI dddA DWW 1L 3sIM 38N

‘LINA T3TEW3IZIY 54 034018 30 LEMW
"HNWIKYH d¥D 50000 HLiM
HSM14 1330 1SN S30WHENS DRILWH

LISV S3TBWASEYSIO
ON SI1EWISEY Q70W 4NS I

HEIMA < 1
Q3IH5MDd 38 OL SIOTIENG I5IHL

o

;

SE310H

T¥L3a LH3A
l# Ivl3d

*

2900

t

AI9L30 ALIAWY] 338 —

35va aion 7)

"hLIARD
OL NEHL Av3sd
10M OO0 'd330

o4 L0y 338
200 % WIT BTD —., \

|

WOH 5¢Q u

E

£53797d 22
A 434
L4 §83ad
B TIMLET 338

(530974 2
moo- |
Ml gargs S2°

mNVn_I* =

T L3I0 333 \A \\w

Bt

/\\ ziep 4L
]

:

LIYA

1

—

4 |
\E\s“ - 7{ ﬁ
2f w30 335 QOEQ (L) eano

1

3 | HITION XY R-IHIA
% 738MNa SDIHL SIG0D CL D00 ACTHAEN SHSINL
o MHL ZE00X0057L 70N LS SSATNIVLS EOC-L ITRRAALYI
0 aLv0 @ aroan T OCF MDY
P 434 FIRNOLLTVHA
M.AT T SUWYND 3OO COODF 3014 ©  COWTF 30¥14 £ TWKIDI0
L SONMYEO 1S LON 00 f
| Tenones NI L0V Saortitn qu | (TP FMUIHL SSTHA) SIONYATI0L
ALIAYD DL
MEHL W3 LON OO £k 3N 335
330 2T0 ¥ VI 611
—de |
copp 530 & —= oos© l’ ez
MEHL g, 9210 HE 38 I
= T
zLE0 \, B
4 SR
BLLO R
k Mmoo b
= ”’
Z# TMel3a 338 |\,=% = W ze00
ong’
| [
k4
ﬂﬁ_ i
Qup'L
Lﬁ —(an) szve
ot —h
(ann) 2900 —
7 | SW0 % 5 % 55 J1l5%1d 9vE ooon-ee0C-21| O
2 155 91 2/1%B/1 T3m00 NId UD00-E39E-EI] 2
1 ¥3n0D TION 3000-5301-+1] B
T 35VE I0W 1000-6291-+1| ¥
LD HDILIHDE3a DN Lavd E=R]
TRIHILYI 40 TTIB

AIANE _ ! _ %20
' —f
5ZL'0 ﬁ.\ L 5210
oL
0Eqg
Teis 1# 310N 335
e W3z
119130 SNINZIQ T4 NMYL30 ALTARD
SF wl3d !
nooFZeln
EB0U—
v ]
LLTARD @0k 7 7
1 230%7d 8
810 D80 08 eho
LAIART
OLNWI 49344 L3MW 9MIN3IdO0 _ .nuun«m_ﬂn._nwm_a 1T
[ (53028d 0
SNIOYE ¥¥W 900
. 21€0
eean E4 JLOM 338 L]
o AL0N 338 z1e0 1 T
___ samamms vaso |
oW CITARISSY LA AL
—= =—T00'0FTEDD
ﬁ )
2E
fir==t =
T &
|

[

G 3104 338 |\\

Figure 7
14162900 Flat Dumbell (D1708)

Rev. 4.0

15

P/N 14213700



LME

® Dynisco

q [ V133 anizimsl ion e ELEET K
E T FH ZE-F2—2  copacto0sr 0 w3 | ©
0H ann ELT s QB8 TAT 131 MOH4 HATHISH
- VEN_G1000 1 DV GOORGHIANI T FLI A 26-al-1l 2oL0 Sum 00E0| |
. S i sy noow ooy | T Q00 —=/2/2—F1 3S¥E T10W
00 SN0 JHLITTT SYILY 10T B HIT 39VE DI04 000
7_f dIMON XYW-THIN  GDA 00 + % 4 ALTAYD
ol 138MNa PRINL SOGED O W00 AOTHAEY HS Il 0L NEHL 3T S# 3L0M 338
[~ MHL 290°0%00S°L 010K TEALS SSINIVLS SOE-L ITRIALY N mwn__uﬁ n,_mnan_wwn_u —.
mﬂa_r_ ‘A0 MELTW QY2ouTy HIW OEF v ISHY ,/\ 7
c 434 FIRNOLLTVHA ‘ONILYTd W3LAY MOW A0 3SVE _ 7
i+ oiRVAE T Pmu ﬂ“:u i ﬁguuﬁ e £ L0YF ..mﬁ,jn Z TWHIZE0 THY 43703 HIOE MO OW Llawd HIL3 S r .
| TenDdded SHIEIINGNI LNOHLM S3OrWHI aH (ELN3S JHIHA STHA) SIINTH0L WMo 434 MI OvE Y ¢S3091d 2
dydM ITEENE KNI dYdA ONW 311 38IA 36N WON 520 f 22 A3d
‘LINM T3 TEWIS3Y 5S¢ 030018 38 1SAM b 114 553dd
“HNAINYH d¥D 50000 HIM — o050 f— WYL 338
00—/ e—F1 H3h00 TTOR @ HSM14 L33 LSNA SIOVHENS SHIVH '€ ﬂrm 53d 2
“L5WE SITEWISSYSI 000~ oo
ONY STTBHISEY A10M FdNS Bl 2 Ml gggs S2T0
HEIMA < 1 =
QIHST04 3@ OL S3OVAHNS ISTHL 1
<E3I0N |\\l_
ALTARD 01 T# Y130 333
MEHL W3 LON OO 4 3N 338 ped 4
4330 2r0 ¢ 9I0 610 AWL3d LHN3A el !
[isn 1] IF 1vL3d ,\ o sl
n,-_ .30 ALIAYD 335 — | *
g . p
mm;d gL
i det )t
y CER e I .
—| meso # \n\l ﬁr
CE3a%7d &) P
. # w130 335 — Qo5To 7lw .
ne1i00” sero wea @ l‘ (53397 @ fdAL) 80
| INZA TO'D ,l, ﬂrm
1
* L2
| i "
I L1Aw _ T _ szn
}
f ™ - wo b wod
. = oo0'L
g ] o _ EDD @
LELN r
4 _ st T 310N 335
BLLO 12 I35
k k * R Y130 SMNIN3JO 1114 I9L30 ALIARD
33T 3104 T
I eF 9l3d 1
] cr S L asoo
1} TeEa 338 y
4 bos'o 1000%BT0
| m E60T —
@ g 1
Pt . LLIABD M10W 7 7
(4] zave m 5300 1d 8
I*I BLEQ oan'ad P
T - LLTAYT
tarl) Z900 T gea DLHI 55Hd LSMW IMIN3dO | nuumm_mnh 0T
|| (SIT FD
SMIOwA ¥¥H 900
. 21En
&0 £4 ALOW 335 i
oy 310K 338 Zien — I
+ ‘% 24 310W 338 5290 k
JTOW OFTRIFISSY H1d3T ALLAYD
—=| f—1000T290D
7 | SW0 % 5 % 55 J1l5%1d 9vE ooon-ee0C-21| O !
2 155 91 2/1%B/1 T3m00 NId UD00-E39E-EI] 2 W - —,2E
T #3700 TN a000-¢222-¢1) B ” [ , &
T 35VE I0W lnoo-zas2-+1f ¥
10 HDILIHDE3a DN Lavd E=R] ok 30N 338 /
TRIHILYI 40 TTIB

Figure 8
14272700 Flat Dumbell (D1708)

Rev. 4.0

16

P/N 14213700



LME

® Dynisco

FeY T | el T ) [ IR NI 6314 TI0W 40 J59E
o ORI WY v o] FEIETE  TUT A UM 0N ¥IA0D HIOZ HO ‘OW Lwdd A2L3 G
o] WA 3R AN TS
w e _CIo :.ﬂﬂ”.... EREIEVE T FIE w-n8po-0z v | D AL d3d NI OVE QY
a0 §I01A0 AHIATH SYLY e L JwaM T18ENG NI J¥dM MY 311 39 3En
TLINM O3T1EWISSY 59 O3A00LS 38 LENW h
| [(HEa7aW <vR-TW_ £alsd
=) . . . OO0 OL IDOT'D  AOTIWARY HSINLY WNHBYA d¥S ,0000'0 HlW
A 087 1X05°0*80°0 HSMd L3I LENW SIDEIUNS ONILW €
1 133 Q70N 155 T0E-L STy ALY “ASY3 5T1EHISSVSID
g =10 @ ovon| Tl 0F = raw Ohv STTIEWISSY 010K SWNS VW 2
;| —— oo sk A
NAT e SDOaF 23904 € IGF v £ TIWWD3a AHSN0d 38 01 539%44ns 383HL b
= ;
S | 1¥AQYddY DMRE3MIONT LNOHLM S3HYHD O (@3493d8 SWAEHLO SSTHA) EI0NVETIOL “S3I0N
<000—0&9L—Pl 340D Q0K Lo0O—-0egl—Fl IS¥E J10W @
A9LIA LH3A
l# IvL30
¢ 20N 338 # 30N 335
LLIAYD 5 AIARD (3 =
OL MeHL A¥34E 10N 00 OL ML #Y38€ LON 00
4330 214 ¥ ¥Id aTo i J330 G ¥ YD a0 414 5534d
oot (5309 2 oot
. (5397d @ .
—~acs0 « NI T30 L 000 corg —roeso f
0000+
== * =
00s0 — 00s9 4
- ] JIv130 335
i@l Eﬁ.o Sl pgsrt EH..
t (£3087d 2 f
I o qMLLIT A11AVD 33T
1N et
o) M [ ! =T
L | : L
8210 &.m@wmoc AL SNINIHO T1d 5210 dil T90'0
24 IvL3a 338 | b i zeoo N ETIELE 34 Y130 338 | b dlL €600
il 2D
E
1
B - 890
i 810 H1d30 ALIAYSD
880 W0F 2900 la cbe0
1000F 2300 - [
ALIAYD @O F ! :
bt L M WON G20
. : =¥ I | sz0 [}
s e i s )
TE.E I 150 ShiAu & ML 535 “_u
2% MELIT T3 @AL T30
£800 # 310M 338
A¥L3Ia ALIAYD
o AUoN 13§
12 IWIS .
+ 9 24 310W 333 oas’
1# % o 110N 338 ORGEIER eSS
. 7 100 DFEI0 U — ] |ma— Lccm.n_“/n%c H2900
i i T
T CINOXEHG JLLEV1d OvE 0000-6605—21 1 ZH_H_ s
2 1S5 91 2/18/1 13M00 NId Domn-eBsE—£1] 3 _\
T ¥3A0D 070K 2000-0E91-F1| € \ ®
T S5vE T10H 1000-0E91-b1| & o 210n 338
"L 1L T80 "Gl Lvd =L
IYMALYW 4G T8

Figure 9
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Figure 10
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Figure 12
14163300 Rod Mold
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Figure 13
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Figure 14
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Figure 15
14163600 Rectangular Mold
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Figure 16
14258300 Flat Dumbell (D1708)
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Figure 17
14163800 Flat Dumbell (D1822)
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