power to each heating element

| Chart 1 Display Chart 2 Display Timer

Hydraulic Contral
Activate / deactivate pumps, T i
blowers, and electronics ;'I:'}.r;" |
Auctivile

Current temperatures of each
node and percentage of full —_|

[ 5323 j
Data Dieta Acquistion Wtisted =1 005314
Acxuisi Dieta Acquisition Hahed et 005019 Start{ Stay
: Cioia Acquisition biaiad of 105010 Reset i
Fydhaulics actveted of 03.47.4 =l

010 20 30 40 50 &) 70 & 900 0 10 20 30 40 50 B0 7O BO 50 10

148 Y P ) P e W7 bbbl bl

Thesrrmal Cosies I coun
Systom | o e Pt Hasior =

147 0 10 X W 40 50 60 0 80 W00 0 10 20 30 40 50 80 7O B0 90 100

Y P ey Y PP 147 bbb bidaa bl

I

coi: N Calius

——— Upner Blwer ——— Lower Blawes ——— Upper Flate Healer ——— Lowea Plate Heoler

 X-fods Force

2 00:00:(

& K-Asas Dis

400~ 1300~

P Foree © YoAxis Foroe Start | S
Close Windaw © Yofuis Displacement || © Y-ds Displacement Reset | 7

o e e

Temperature history for each /
node (perturbations due to load-
ing / unloading sample)

\ Data acquisition control and mon-
. itoring; upon conclusion, data is

automatically converted and
Chart2 saved in Excel

- |
200l oool-!
M e el I | | L reminie | L | [ 1 |
5 LY 15 £ o w 15 X
Chart 1
SEE NOTE 42
SEE NOTE $2 {18

SZE NOTE §2

Stb nute §1
APPLY GREASE ONTO
IHREADED ROD

SEE NOTE #3

SEE NUIE #Zx

=

Contact Inventure Laboratories
for more information, including
pricing, and to discuss your
specific questions.

865-531-8258

Inventure Laboratories, Inc.
P.O. Box 30457
Knoxville, TN 37930-0457 USA

www.biaxialstretcher.com

>
% According to Vic

DiNardo, Sunoco Inc.
Research and
Technology, “Inventure
Laboratories took the
time to understand
our needs and goals
and their solution is right
on target.” Dick Mitchell,
Lab Supervisor at AET
Films agrees, “With
Inventure’s upgrades, our
Long machine has become an
important part of our R&D effort
again.”

Why invest in an Inventure Laboratories upgrade T.M. Long machine?
“All laboratory biaxial film stretchers today,” says Tom Shope, of
Inventure Laboratories, “utilize mechanical components - clamps, pan-
tograph mechanisms, etc. - that are similar to that used on the T.M.
Long machine. Upgrading and, if necessary, repairing a good instru-
ment is the best solution for value conscious researchers.”

VENCUIE

Breathing New Life
Into a Classic

Upgrade and Replacement Parts
and Systems for the T.M. Long Machine

y=leU3e

www.biaxialstretcher.com



For years, the T.M. Long
Machine has been the
de-facto standard in
laboratory biaxial film
stretching equipment.

Sources indicate that there were approximately 115 of these
machines made between the early 1960’s and the late 2000’s. Though
features and capabilities evolved during this time, all of these instru-
ments shared robust construction and excellent craftsmanship. Like
all machines thousgh, these instruments eventually begin to fail, and
T.M. Long Co. is no longer offering support or manufacturing new
units.

Inventure Laboratories, Inc. offers upgrade and replacement parts for
the T.M. Long Machine based on the technology and software
employed in their AccuPull Laboratory Biaxial Film Stretcher. Inventure
Laboratories manufactures a modern Laboratory Film Stretcher that,
according to Michael Carroll, CEO of Inventure Laboratories, “... con-
tinues the tradition of high-quality, robust, and dependable machinery
that T.M. Long customers have come to appreciate, in a pack-

age incorporating the 21st-century technology that modern
researchers have come to demand.” Inventure Laboratories
understands that, in the challenging economic climate of late, it
is imperative for companies to keep their equipment in opera-
tion for as long as possible - laboratory instrumentation is no
different.

Inventure Laboratories
Force Transducer (above) provides a

cleaner, more accurate signal than the

original T.M. Long force transducer,
compared below.

Traditionally, one of the greatest utilities of a laboratory film
stretcher is to generate stress vs. strain curves. Unfortunately, one of
the first parts to fail on the T.M. Long Machine is often the force trans-
ducer clips. Inventure Laboratories supplies an upgrade clip that
employs a two-range piezo-
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Ted Long built many of the components on his machinery himself. (In
the 1960’s there wasn’t the wide and varied selection of purchasable
components that there is today - another indication of the beauty of
these instruments). The hand-wound heating elements were an exam-
ple of this. As temperature is such a critical parameter in film
research, the loss of a heating element may render the T.M. Long
Machine ineffective. The blower heaters are relatively easy to replace
from commercially available components; however, the plate heaters

Inventure Laboratories replacement plate heaters are more efficient and heat

are another story. Inventure
Laboratories now produces replace-
ment plate heaters that employ effi-
cient carbon film heating elements
that permit higher thermal response
rates and lower EMI (electro-magnet-
ic interference)* - for the same
power input - compared to the origi-
nal T.M. Long resistive heaters.

\\t - / ‘:.’."'!"...';

more uniformly than the original T.M. Long heaters. The heating element (left)

is encased in the plate housing (right).

(left) Touchscreen LCD monitor stream-
lines and simplifies work with the T.M.
Long Machine.

(right) Everything needed to control,
take data, and power the instrument is
housed in one cabinet.

Machinery photos courtesy of Applied
Extrusion Technologies, Inc. (AET Films)

“With Inventure’s
upgrades, our Long
machine has become an
important part of our
R&D effort again.”

- Dick Mitchell, AET Films

* Though resistive in nature, carbon film heat-
ing elements are more efficient, heat more
uniformly, and exhibit lower EMI than tradi-
tional wound elements.

T.M. Long machines were originally
equipped with human powered ther-
mal control (via
rheostats) and
data acquisition via
pen-plotters
and/or oscillo-
scopes. In the
computer age, this
is no longer
acceptable.
Inventure
Laboratories pro-
vides a machine
control and data
acquisition / analysis package comprised of
Windows-based software requiring a
Pentium-Ill computer or greater, 16-bit data
acquisition, temperature control, and all
ancillary power electronics necessary to control and operate that
instrument.

The machine control, data acquisition, and analysis software is built on
the framework of the “instrument control software package” that
comes standard on Inventure Laboratories’ AccuPull Biaxial Film
Stretcher. This control system greatly enhances the capabilities and
throughput of the T.M. Long Machine and increases its repeatability
through automating as much of the control as possible. Data taken
during pulls is noise-filtered, analyzed, and saved in an Excel spread-
sheet where charts are automatically generated and the data format-
ted. Temperature control is via PID proportional controllers - i.e.
rather than the original hand control or typical on-off controllers, the
power to each of the heating elements is independently “throttled”
allowing for greater thermal accuracy and less fluctuation during sam-
ple loading.

The next step up the ladder is to include motion control in their data
acquisition and analysis package. The solution is to remove the origi-
nal hydraulics and replace them with software controlled linear actua-
tors, custom designed and built by Inventure Laboratories. No more
adjusting strain with a hex key and a 2x4; now the motion and data
acquisition can be controlled, synchronized, and analyzed via a single
Window’s based software package and with touch-screen interface.
The T.M. Long machine finally makes it to the 21st-century.



