Running the Bell 47 with the Texas No-Bar Control System
By Steve Brousseau

| frequently receive e-mail questions regarding the THC Texas No-Bar Control System™ currently installed on my
Bell 47G (N140B), and previously on my Bell 47G-3B1 helicopter. Most of the questions have to do with the
differences a pilot would experience in flight when compared with the standard Bell 47 stabilizer bar installation.
These are perfectly legitimate questions for any owner or pilot interested in this unique system. While my feeling
about the kit is neither pro nor con, there are advantages (and disadvantages) to this system. 1’ll do my best to
cover the technical aspects of the No-Bar system, then it will be up to you to decide if it’s something that will
enhance your Bell 47 flight experience (or not).

But first a bit of history

The Texas No-Bar Kit was designed in the 1970s by a gentleman named Gifton McCreary, a pioneer in
developing components and systems to improve the use of the Bell 47 in multiple applications. Mr. McCreary
holds many Supplemental Type Certificates (STCs) for his designs in support of the Bell 47 in the areas of
agriculture, forest and wildlife conservation, fire fighting, aerial surveying, patrolling, external load, and other
operations.

The complete Texas No-Bar Control System is available from Texas Helicopter Corp. Inc. of Irving, TX under
the part number 74-150-259-3M (Supplemental Type Cert: SH2772SW).

Texas No-Bar Control System installed on a Bell 47G (Photo by Steve Brousseau)



For comparison, I’ve included photos of the standard stabilizer bar assembly to use as a reference when
comparing the two setups.

| —

Bell 47 stabilizer bar aésembly (Poos by Steve Brousseau)



Purpose of the stabilizer bar

Avoiding the complicated aeronautical dissertation and physics paper, 1’1l use plain English to explain the reason
and significance of the stabilizer bar.

The main purpose of the bar is to control the speed of cyclic inputs transmitted from the stick to the rotor blades.
Limiting the speed of the inputs allows the Bell 47 pilot to better control an inherently unstable machine as the
inputs are applied.

If you look carefully at the above photos, the system uses dampening cylinders (filled with MIL-5606 hydraulic
fluid) to control the speed at which the bars travel (or teeter) over their full operating range. The dampers are
adjustable so that they can move either faster or slower when cyclic inputs are applied. The typical or standard
setting calls for full travel of each bar at five seconds using the “shot bag” setup procedure, as covered in the
maintenance manual. This procedure is applied to each bar independently, ensuring that both dampers are
identically matched in their performance.

During flight, when the pilot applies a cyclic input, the input is first transferred to the stabilizer bar as it spins on it
axis. As the bar tilts up or down, the movement is then transferred to the rotor head. With this system, there is a
0.29 second delay between the cyclic input and the time it actually gets applied. Also, given that the stabilizer bar
is oriented 90-degrees to the main rotor, gyroscope precession is also factor contributing to the delay. Remember
that gyroscopic precession is the 90-degree delay between the initial input and the intended result.

So, when flying a Bell 47 equipped with the stabilizer bar, you are actually flying the bar, with the bar’s
positioning making the intended input to the rotor head.

Confused? No problem! The No-Bar system throws most of this out the window, sort of.

About the No-Bar components
The basic components include the following:

Control rods (4 each)

Rod ends (4 each)

Collective sleeve (74-150-117-13M) 1 each, 5000/hr time component

Scissor arms (74-150-949-007); 2 each, 5000/hr time component

Main pitch horn with mast mounting bracket *

Installation bolts, washers, and nuts

Installation documentation and component cards for collective sleeve and scissors

Note that the split clamp that attaches to the mast supporting the main pitch horn assembly is reused from the
stabilizer bar installation, so this is not included in the kit components. Additionally, the lower clevises that attach
to the scissor arms are also reused from the original stab bar installation (either the old or the new style).

There are two versions of the kit: the old style and the new style. The old style uses lighter weight control rods;
the new style uses heavier, solid control rods. The new style is the preferred kit to install due to its heavier
design.

Collective sleeve

The No-Bar collective sleeve is the basically the same model as used with the stabilizer bar with two exceptions.
First, the No-Bar system uses the long-splined version of the sleeve to help protect the mating surfaces on the
rotor mast, and second, the brackets supporting the scissor arms and links are reinforced with heavy welding.

I’ll explain the reason for this at the end of the article.



Look at the following photos illustrating the additional welding on the collective sleeve. I’ve also included a
photo of a long-splined version of the collective sleeve.

Reinforced collective sleeve scissor arm brackets using welding method
(Photo by Steve Brousseau)
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Long-splined collective sleeve (Photo by Steve Brousseau)



Note: To best of my research, Bell never changed the part number on the collective sleeve to differentiate it the
long vs. short-splined sleeves. It remains 47-150-117-13, with the THI reinforced version being 74-150-117-13M.
(Yes, the *“74” is correct.)

Scissor arms
The scissor arms (74-150-949-7) are unique in the No-Bar kit and have a time life of 5000 hours. A 1200-hour

overhaul (or as needed) is recommended for bearing replacement. The kit uses the existing scissor links from the
swash plate assembly.

No-Bar scissor arm and link assembly to swash plate; two per assembly
(Photo by Steve Brousseau)

No-Bar kit installation

Installation of the kit is straight forward using the included installation instructions. In addition to removing the
main rotor head assembly and the complete stabilizer bar assembly, you will need to remove the swash plate
assembly from the mast to install the reinforced collective sleeve. Once the swash plate has been removed, your
A&P mechanic will remove the existing the collective sleeve and replace it the long-splined, reinforced version.
This will be done on a bench and away from the helicopter using the standard overhaul procedure covered in the
Bell 47 Maintenance and Overhaul Instructions.

As mentioned earlier, you will be re-using the split clamp 47-140-134-1 to support the No-Bar main frame and
pitch horns, as shown below. The clamp previously supported the damper frame to the mast with the stabilizer bar
assembly.

FAA Form 337 is also required to be filed with the FAA after installation.
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No-Bar main frame and pitch horn assem'bl secured with 47-140-134-1

Initial setup for flight

Once you have completed the kit installation and have re-installed the main rotor head, you will need to make
some critical adjustments to the length of the push-pull rods. It’s recommended that you follow the initial setup
procedure in the documentation before taking the first flight. This will provide the initial starting point.

In most cases, you will need to adjust the rod ends to get the necessary collective pitch adjustment. For example,
if you have too much pitch in the blades and if the helicopter lifts off early, you may not be able to get sufficient
rotor RPM to successfully execute a safe auto-rotation. It will take multiple adjustments and short flights to get it
right. For SAFTY reasons, the adjustments are NECESSARY for the auto-rotation maneuver.

Note: Initially, with my Bell 47G (and flying alone), lowering the collective and keeping the engine and rotor
tachometer in the green, the helicopter would not descend. | had to reduce engine and rotor RPM to the low-end
of the green indication to achieve a reasonable descent. After two adjustments to the linkages, | achieved normal
and expected performance. Keep in mind that even with these adjustments (and flying alone), there will be
weather conditions where a slight reduction in RPM will be necessary. With the additional weight of a
passenger, this reduction in RPM will not be necessary.

So what about the flight experience? Does it fly like a Jet Ranger?

If you are currently flying a Bell 47 with the stabilizer bar assembly, it will take you a few hours of flight time to
get used to flying with the No-Bar system. The main reason is this:

Your cyclic inputs will be DIRECT to the main rotor, eliminating the .29 second lag typically experienced with
the standard and correctly-adjusted stabilizer bar. This means that the helicopter will be very responsive to your
cyclic inputs. Initially, it will feel like a different helicopter. Some say that it will make the Bell 47 “fly like a Jet
Ranger.” I’ve never flown a Jet Ranger, so | cannot attest to this statement. But I sincerely believe that
responsiveness that you get will be similar to a far more advanced helicopter design.



I recently took a Schweizer 300 pilot with 900 hours total flight time with me and allowed him to hover a bit. He
has a few flight hours in a Bell 47, but initially had a tough time with the No-Bar system. The result was some
initial over-control, lateral rocking, and some yo-yoing up and down in the hover. After four hours, he was able
to fly the Bell 47G with the same confidence as one fitted with the stabilizer bar.

The No-Bar system WILL NOT make your Bell 47 fly any faster. Someone started spreading this around a
number of years ago. Other than the slightly quicker transition to forward flight, you will not experience a
difference flying the helicopter in normal and level flight cross-county.

So what are the benefits? Why would | want a No-Bar system?

The No-Bar system provides some advantages (and disadvantages). Here goes:

Advantages:

o Reduces the weight of the helicopter by 30 Ibs. This is the weight difference between the No-Bar kit
installation and the stabilizer bar.

e  Fewer number of moving parts to wear and corrode.

e Additional horsepower (approx. 3 HP); 1 HP will lift between 10 and 11 Ibs .

e No stabilizer bar airworthiness directive (AD) 74-08-02 at preflight (inspection of bar tubes, tie rods, and
components.

e Easy to adjust.

e Lower maintenance costs.

e Favored by agricultural pilots for quick response in the “ag-turns.”

Disadvantages:

e Excessive wear to rod ends. Rod ends will require replacement approx. every 200 hours of flight time.
e  Premature wear to swash plate bearing and other components due to lack of dampening components.
This is the reason for the reinforced collective sleeve that | discussed earlier in this article.

Note: Some operators have been known to apply welding to their current collective sleeves to make them
compatible with the No-Bar System. If you decide to purchase a previously-owned system, make sure that the
collective sleeve is the original component (by serial number) provided with the kit, or purchased separately and
directly from THC. Welding cracks have been reported on these illegal modifications.

Conclusions

I remain neutral, neither favoring one design over the other. | own two helicopters, one equipped the No-Bar
System and one with the standard stabilizer bar. | can fly both helicopters with the same skill and precision that
my experience will allow.

The No-Bar Control System is a brilliant design by a gentleman who has devoted his life to helicopter aviation in
the Bell 47. | hope that this article answers most of the questions that I have received about the system, and at the
same time, help you decide if this system is right for you.



About Steve Brousseau

Steve owns and operates Bell 47G-2A1 (N1380X), originally a G-3B1, and Bell 47G (N140B), originally a Bell
47D-1 (and 47B-3), out of Fitchburg Municipal Airport, Fitchburg, Massachusetts and is a member of the
Fitchburg Pilots Association, EAA Chapter 1454, now participating in the EAA Young Eagles program.

For additional questions or comments, contact H13_pilot@verizon.net.

Other articles that | am working on

e  Maintenance tips for the Franklin engine
e Overcoming that slow-cranking starter in the Franklin engine
e Bell 47 wood rotor blade repair and overhaul

Past articles
e  Selecting the Bell 47 that’s right for you

Disclaimer: The information in this article is the result of years of research, studying Bell 47 parts and
maintenances manuals, service instructions, airworthiness directives, technical bulletins, as well as what | have
experienced first hand. | believe the information to be accurate to the best of my knowledge and should only be
used as a set of evaluation guidelines (things to look for) when considering the purchase of a Bell 47 helicopter or
related components.

This is an information-only copyrighted article and is not to be copied or used without my express written
consent.  Photo credits are used.






