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When does a firefighter realize the 
value of an engineer? 
 In the middle of a 1,400oF inferno 

When does an airplane pilot realize 
the value of an engineer? 
 10,000 feet in the air 

When does a maintenance technician 
realize the value of an engineer? 
 During downtime  
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When Lives Are On The Line... 
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If you have to develop SCBA equipment that  
will allow a firefighter to take a breath in a  
raging inferno...or craft a landing gear system on 
a passenger jet…or maintain a pump application 
with severe vibration...then you know what it’s like 
to develop equipment for the nastiest and most 
dangerous possible scenarios. 

As your users do their jobs, they put their lives  
in your hands. In the case of SCBA breathing 
equipment or aerospace engineering, it’s  
actually a human life. In industrial plants, it could 
be a human life, but more frequently it’s the life  
of important machinery, and if it goes down then 
the plant shuts down. 

We at 3D Instruments, LP know how important 
it is that your designs and equipment succeed 
despite being in the most extreme pressure  
situations. We have provided early warning signs 
for the worst pressure applications since 1970. 
That’s when we developed a groundbreaking 
Bourdon tube technology called “direct drive” for 
the demanding needs of the aerospace industry. 
Today, we provide rugged and reliable pressure 
measurement solutions that withstand extreme 
environments for a variety of industries ranging 
from SCBA to Aerospace to Industrial. 
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You Want Someone Who Understands How To Deal With Pressure
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We provide a direct drive pressure gauge that 
has only one working part—a helically-wound 
Bourdon tube made of Inconel® X-750, or  
Copper Beryllium which has been used in high 
temperature structural members for gas turbines, 
jet engine parts, nuclear power plant applications, 
heat-treating fixtures, forming tools, and  
extrusion dies. With no additional mechanical 
components vulnerable to wear, a direct drive 
pressure gauge has been proven to last longer 
than other gauges, thus reducing down time and 
total cost of ownership.

The military has used direct drive pressure  
gauges on aircrafts, tanks, and submarines since 
the 1960s for one simple reason: they are  
extremely resistant to shock, vibration, and  
pulsation. During military testing, direct drive 
gauges placed within the hulls of battleships  
have survived direct missile strikes. Over time, 
our direct drive gauges have proven themselves 
in numerous mission-critical applications such  
as jet fighter struts, tank gun turrets and  
submarine ballast tanks. Now, we bring this same 
battle-proven performance to your mission-critical 
applications. 

This eBook will detail some of the industry trends 
that are affecting how your products are made 
and how we can help you deliver the best  
solution when lives are on the line. 
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Direct Drive Animation
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What Direct Drive Technology Means For You

Over Pressure Protection
Users of direct drive technology replace their 
pressure gauges less frequently than they do 
other gauges because the single sensing element 
enables the gauge to retain accuracy even at 
150% over-pressure. The elastic helical Bourdon 
tube absorbs the over pressure and automatically 
returns to its original setting.

Burst Protection
Direct drive technology prevents early failure 
by incorporating a standard burst pressure of at 
least five times full scale.

 

Wear Protection
Because the gauge has only one moving part  
and no wear points, direct drive gauges do not 
wear out. 

Design Flexibility
We can wind helical Bourdon tubes for a  
multitude of pressure ranges from full vacuum  
(30” Hg) to extremely high-pressure (20,000 psi) 
and in a multitude of designs and sizes.

Reduced Cost
Direct drive gauges reduce the overall cost of a 
given application through long life performance 
and maintaining accuracy. Direct drive gauges  
do not need to be replaced nearly as often  

as traditional C-shape gauges and require less  
re-calibration, which reduces purchasing and 
maintenance budgets. On our end, we use 
continuous improvement methodologies, Kaizen, 
Value Stream Mapping, and Six Sigma principles 
to improve productivity and eliminate waste, so 
we can pass those savings on to you.

Six-Year Guarantee
We offer guarantees up to six-years (depending 
on products) to bring you peace of mind. If one 
of our gauges fails in an application for which it 
has been recommended, then we will repair or 
replace it without charge.
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Breathe Anywhere
Breathe anywhere. That’s the goal, right?  
To allow first responders to run into the worst  
possible scenarios—when everyone else  
is running away—and be able to breathe  
while doing a life-threatening job. Firefighters  
may only have 15 minutes of air with their  
personal protection equipment, and they  
need every second to do their jobs. HAZMAT  
technicians need enough air to make it to a  
decontamination station and get out of the suit 
before oxygen drops to dangerous levels.

First responders are dealing with increasingly 
hostile environments. About three-fourths of  
fires in the U.S. occur in residential structures, 

and the recent building designs and construction 
materials used in these structures have  
made the fire atmosphere more aggressive.*  
The Department of Transportation estimates  
that there are more than 800,000 shipments of  
hazardous materials in the United States every 
day. As you develop SCBA solutions based  
on these dynamics, you want to keep the  
responders as safe as possible. That’s why  
we make our gauges durable enough to handle 
the wear and tear of firefighter and HAZMAT  
professional use. We custom wind a Bourdon 
tube so that the tube retains its span and  
accuracy for the life of the product.

“SCBA is the only thing in my truck that 
will save my life.”

Gary Wirl
19-year veteran firefighter

* Source: NFPA

6

http://www.eventstreams.com/wika/002/scba.html
mailto:m.white@3dinstruments.com
http://www.3dinstruments.com


Brand Story  |  Technology Story  |  Technology Benefits  |  SCBA  |  Aerospace  |  Industrial  |  Test  |  EZ RFQ Form

Before firefighters can save a life, they must suit up in their  
protective gear. The key component of this gear is the SCBA 

equipment that gives firefighters the ability to breathe. 

“We bet our lives on it  
every time we go in.”

Fire Chief David Hall
Springfield, MO
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We can design and customize tubes to your  
exact requirements Our gauges have been  
proof tested to National Institute for Occupational 
Safety & Health and National Fire Protection  
Association standards and have proven  
themselves through many years of field use.  
We can also design umbilical hoses for your  
systems, as well as provide air boosters.

You want to make your equipment lighter,  
more convenient and more portable. Because  
our gauges have no movements inside, we  
can make them lighter and smaller than  
standard gauges. We can custom design gauges 
with more visibility, such as a glow-in-the dark 

faceplate or a double pointer bolle gauge so a 
user can get a reading from any angle. You even 
have the option of private labeling and creating a 
custom dial design. We offer a complete system, 
ranging from gauges to hoses to capillary lines 
for any SCBA application.

Every first responder deserves a round trip.  
As you design SCBA that keeps them breathing  
in the midst of a raging inferno or a chemical  
spill, we can help you deliver equipment that  
is properly designed for the anticipated 
conditions.When lives are on the line... look to  
3D Instruments.

Custom Designed For Your  
Smaller, Lighter Equipment
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Challenge
A manufacturer of SCBA equipment wanted to 
develop a new system that met the needs of the 
fire service to reduce the weight of the complete 
SCBA. They wanted to address this need by 
reducing cylinder sizes and weights without any 
other supporting infrastructure changes.

Solution
3D Instruments custom designed and supplied 
the gauges that went into the customer’s new 
cylinders.  

Result
Because our gauges have no movements inside, 
we were able to make them light enough and 
small enough to fit in a new system that has up 
to an 11 percent reduction in profile and up to 15 
percent reduction in weight to reduce user fatigue.

Safety Doesn’t Happen 
By Accident
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The Speed Of Change In Aerospace

The aerospace industry is rapidly changing. 
Large aerospace manufacturers are transforming 
themselves into systems integrators that  
outsource many aspects of airplane production 
such as engineering and manufacturing.  
Meanwhile, they have to worry about nascent 
competitors in countries such as China and  
Russia. And, aerospace manufacturers now  
require that new aircraft structures and engines 
be lighter and more environmentally friendly.  
For suppliers, all these changes have coalesced 
into one overarching challenge: deliver  
maximum performance for minimum cost.

We help you provide superior execution  
because our gauges can withstand all aircraft 
environments, including cabin-pressurized  
systems and external airframe mounting and 
usage. We ensure our products can pass the 
extremely rigorous testing requirements of  
aerospace manufacturers, including the ability  
to withstand extremely low or high temperatures, 
environmental conditions such as salt and  
fog, and severe vibrations and shock. With  
the attention to safety required, our testing 
routines are often designed to be more severe 
than that actual service experience.
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Part of the reason we can surpass any test is  
that we make the parts for our gauges in a  
multitude of materials, including brass, Monel®, 
stainless steel, and aluminum with plated,  
anodized and a variety of other surface and  
material treatments based on your needs.
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Because aircraft are weight conscious, our  
aerospace OEM customers often specify a  
maximum weight for a pressure gauge. Without 
gears and a linkage, our direct drive gauges 
can be manufactured as lightweight as your 
specs require. Because our direct drive gauges 
require no movement, we can make them as 
compact as needed to fit within the limited space 
in an airplane. You can order our gauges with a 
diameter as small as 1⁄2” while still maintaining 

the full application advantages of our direct  
drive design.

Regardless of whether you are designing an 
airborne breathing system, or a hydraulics or 
pneumatic system, we understand that you need 
a quick turnaround from us. We will work with you 
to ensure we pass your testing and acceptance 
criteria in as little time as possible.

Matching Your Need For Lightweight 
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Freezing Temperatures, Rapid Pulsation, Rigorous Testing, Tight Deadline… 
Have it Your Way
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Challenge
An aerospace manufacturer needed a supplier for 
its accumulator gauges in an auxiliary power unit 
(APU) system to show the fluid charge available 
to start the aircraft APU.

The company needed a gauge that could handle:
 1) Being located outside of the temperature-  
  controlled environment
 2) The rapid pulses in pressure the system   
  undergoes as it recharges and discharges   
  the accumulator

Solution
The company decided to use 3D Instruments 
direct drive gauges because:
 1) They are a “dry” gauge, which means they   
  don’t have to be filled or use any greases  
  or  additives that might freeze, leak, or  
  contaminate the aircraft hydraulics or  
  pneumatics.
 2) The lack of movement inside the direct drive  
  gauges meant they could handle the 
  pulsation of the APU system.

Result
“3D Instruments was very responsive to our 
needs in designing a lower volume specialized 
pressure gauge...We had a tight time schedule to  
complete our testing and acceptance criteria,  
and 3D Instruments passed the HALT testing for 
the application with ‘flying colors’.”

--Aerospace Engineer
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The Value Of Maintenance

TOC Calculator

In capital intensive industries, maintenance  
costs can represent up 30-40% of total  
operating costs.1 Proactive maintenance  
approaches can add increased throughput, lower 
working capital requirements, increased labor 
productivity, improved safety, and lower costs— 
all measurable on the income statement, balance 
sheet, and cash flow statements.

To garner these benefits, you can use gauges  
as an alarm to:
• Detect signs of degradation in process
 performance
• Diagnose causes of system and production
 disruptions

• Predict how long a piece of equipment can
 be safely and economically run
• Identify potential time bombs that could
 cause catastrophic failures

When the life of your critical equipment is on the 
line, you want to know you’re doing your best to 
check its vital signs and maintain the health of 
your assets. As doctors use instruments to gauge 
the health of a human being, you use instruments 
to gauge the health of your machinery.

1. http://filebox.vt.edu/users/hazhir/www/papers/ 
ZuashkianiEtal-AssetManagement.pdf

Traditional C-Shape
Bourdon Tube Gauge

Direct Drive
Gauge

Gauge Price

MRO Parts Ordered Per Year (qty)

Total Gauge Cost/Year
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3D Instruments direct drive gauges provide that 
vital check even in the worst applications. You 
know the ones... the applications that result in 
pressure gauges with off-zero pointers, missing 
or broken pointers, or worn pressure systems. 
Typically, these problems are caused by vibration 
or pulsation. The single sensing element in a 
3D Instruments direct drive gauge withstands 
vibration and dampens pulsation.

By itself, a single gauge may be an inexpensive 
component. Yet, you may depend on a number of 
gauges for safety and reliability. Our direct drive 
gauges have been proven to last longer than 
other type Bourdon tube pressures gauges  

in extreme environments. With the need for  
less maintenance time and replacement parts, 
choosing the right 3D Instruments gauge for 
the right (or worst) applications can reduce the 
total cost of ownership and extends the life of 
the instruments that gauge the health of your 
operation.

You don’t need a high-end pressure gauge for 
every application, but you may need one of our 
gauges for your mission-critical applications. 
Place a 3D Instruments direct drive gauge in your 
most stressful applications and see what we can 
do for you.

Give Us Your Worst 
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Challenge
A waste water treatment facility was having  
trouble keeping standard pressure gauges  
in service. These gauges were being used  
on positive displacement plunger pumps, and  
the pump outlet pressure was cycling from  
0 to 65 psi in less than a second. These repeated  
pressure cycles hammered the gauges to the 
point of failure, resulting in the pin in the gauge 
gear assembly shearing off. Consequently, the 
gear seemed to split inside the gauge, and the 
needle would hang like a wet noodle. To make 
matters worse, the gauge rebuild kits, which were 
expensive and difficult to install, also failed.

Solution
The instrument supervisor at the facility tried 
3D Instruments direct drive gauges in the most 
troublesome areas. 

Result
Not only did the gauges withstand the extreme 
environment, the supervisor switched the 
balance of standard gauges on severe service 
applications in the facility to 3D Instruments 
gauges. The company also systematically 
replaced the standard gauges to 3D Instruments 
at sister facilities with similar severe applications.

Takes A Lickin’…
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When you need to calibrate the performance  
of your pressure measuring instruments in  
severe applications, our test gauges provide  
unsurpassed long-term accuracy–from  
0.25% - 0.1%.

You can use our test gauges in a variety of  
settings, including extreme temperatures.  
Our high-precision test gauges have a Bourdon 
tube made of Ni-Span C, which has outstanding  
controllable thermoelastic coefficient  
characteristics and excellent strength and  
oxidation resistance in high temperature  
atmospheres. The alloy is processed to have a 
constant modulus of elasticity at temperatures 
from -25°F (-32°C) to +125°F (+52°C). Our other 
standard test gauges use the extremely reliable 
direct drive coil made out of Inconel® X-750.

You can use our test gauges in extreme  
applications involving dust, vibration and  
temperature variation because the bronze  
bushings in our gauges ensure low friction  
and long-term precision. We also use 
corrosion-resistant materials to handle a  
variety of process media.

In addition to durability and accuracy, we have 
made “easy to use” a foundation of our test  
gauges. The gauge dials are linear and  
interchangeable in the field for the same  
pressure range. The advantage of using a 
Ni-Span C bourdon tube and the resulting low 
hysterisis is that the gauges are not individually 
matched to a non-linear dial. This makes field 
repair and re-calibration not only a possibility  
but a relatively easy task performed with  
exactness and facility by instrument technicians 
in real-world situations.

Guaranteed Precision

Brand Story  |  Technology Story  |  Technology Benefits  |  SCBA  |  Aerospace  |  Industrial  |  Test  |  EZ RFQ Form17

mailto:m.white@3dinstruments.com
http://www.3dinstruments.com


Brand Story  |  Technology Story  |  Technology Benefits  |  SCBA  |  Aerospace  |  Industrial  |  Test  |  EZ RFQ Form18

Global Support
Did we mention we have the expertise and  
financial backing of a global company?  
3D Instruments is a part of WIKA®, the largest 
pressure and temperature measurement  
instrument company in the world. When you  
need our expertise, we can tap into a worldwide 
network of engineers to help. And, the financial 
backing of a global company means we stand 
behind our product.

Management
The WIKA U.S. team is headed by President  
Michael Gerster. Gerster’s vision for WIKA is to 
be part of your business. He believes we can do 
this if we simplify the process of doing business, 
offer a broad product base, and create quality 
products. He believes in listening to customers 
and recalibrating to identify with their needs  
and wants.

The 3D team in Anaheim, California is led  
by Vice President Felix Brockmeyer. He is 
responsible for 3D through direction and 
delegation of activities such as administration, 
sales, operations, and continuous improvement.

If you would like to learn more about 3D  
Instruments and what our direct drive gauges  
can do for your applications, then click here to 
let us know. 

3D Instruments, LP
2900 E. White Star Ave. - Anaheim, CA 92806 
714.399.9200

A Performance Pedigree. 
Part Of Your Business.

WIKA is a registered trademark of WIKA Alexander  
Wiegand SE & Co. KG.

3D Instruments is a trademark of 3D Instruments, LP.   
Copyright 2013 3D Instruments, LP All Rights Reserved.
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First Name Product of Interest

Address 1 Application Temperature

Address 2 Mechanical (Physical) Specifications

Specifications

Pressure Ranges

Phone Number Case / Dial Size Process Connections

Last Name Quantity Testing Requirements

City Diameter Pressure Denomination

Email Address Case Material Accuracy Requirement

Company Timing for Need

State Connection Size Connection Location Material RequirementsZip Code

Quick Contact Form
Required Information Optional Information

SUBMIT
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