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Wire Harnesses 

Choosing custom wiring for your team’s product can feel 

overwhelming, in part because it’s so difficult to find information 

on the subject. We know how challenging this can be, and work 

to ensure that our customers have all of the tools and resources 

necessary to create wiring that works seamlessly with their 

products. We want our customers to understand the wiring 

options that are available to them, and we produce these 

resources, such as this eBook and blog posts, to help make that 

possible. 

One popular option that tends to be overlooked is wire 

harnesses. If you need multiple wires housed in the same 

product, consider looking into having a customized wire harness 

produced. To learn more about this product, its benefits, and 

whether or not it’s right for your product; this eBook is a great 

place for you to begin the research process. This eBook is 

designed to guide you through the process, from design through 

manufacturing, so that you have an understanding of the 

intricacies of custom wiring and what it means for your product.
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Determining if Wire Harnesses are 

Ideal for Your Product and Industry  

A wire harness keeps wires safe and out of the way; 

reducing energy costs, saving on repair bills, and 

adding to the safety of homes and workplaces. Many 

industries find wire harnesses to be invaluable, and 

this is true from military to medical use and every 

industry in between. A great deal of planning and 

forethought must go into producing these wiring 

systems if they are going to be as efficient as possible. 

Here we’ll explore some of the industries that wire 

harnesses are found in and why they are particularly 

helpful in these spaces.
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Industries that Benefit from the 
Use of Wire Harnesses: 
Industrial Control

When you have to control different systems within the same area, you need a wiring harness that is capable of transporting multiple 
types of signals at once. The same cable may need both power and signal conductors, and an experienced company like Meridian has 
the tools to ensure that the cabling is properly sealed, strain relieved and stopped. Industrial control is an area that is too 
interdependent to chance utilizing inadequate wiring on your project. 

Medical

In the medical industry, it’s crucial that the tools healthcare providers rely on are infallible. Medical equipment is highly sensitive, and 
lives depend on the smooth interaction of all of the pieces. Cable assemblies in the medical sector are usually made out of Teflon and 
silicone. This wire cabling needs a variety of additional features such as safety jacks, bio-sensitive connectors or cable breakouts to 
keep everything ticking along. The harnessing must be durable, disposable, and able to pass compliance tests to be utilized in this 
sector.



Telecommunications

This industry basically means that there are wires everywhere. It takes a lot of wiring so that the rest of us can work 
wirelessly! This industry also requires a lot of bundling of different types of cables for different needs. These connectors 
and assemblies for telecommunications can be very complex due to the number of different types of signals that need to 
be transported through the wiring. 

Military

The military relies on its equipment and cables to function properly in a variety of climates and conditions, and sometimes 
those conditions are extreme. Rugged conditions require specialized cabling that is designed to resist things such as 
chemicals, extreme temperatures, abrasions, and more. When choosing a manufacturer, ask them about the unique and 
customized assemblies that they have produced previously and how they will meet your needs. 

These are just a few of the industries that can benefit from using wire harnesses. These harnesses are very versatile and 
can be used in many different projects, please don’t hesitate to reach out if you feel as though one would be helpful for 
your next project. 



Choosing the Right Components for 
your Wire Harness

After determining that wire harnesses are a fit 

for your product, the next challenge is 

determining which designs and additional 

components can be added to increase the 

efficiency of your product. Here are some 

important aspects to take into account when 

creating custom wiring:
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The Location that Your Wire 
Harness will Likely be in:

● Will this product be indoors or outdoors?

● Will the wires and cables used be exposed or 

housed within a product?

● What kind of temperatures do you expect the 

product to be in? Is it likely to be extremely hot or 

cold?

● Will the wiring be pulled on or bent? Will a coil 

cord be useful so that the product can stretch 

and retract neatly?

● Are chemicals, water, or other wires expected to 

be near this product?



This is a useful set of questions to begin considering 

when conveying your product’s needs and specifications 

to a design team. There are extensive lists of industry 

standards and guidelines to follow when determining the 

best type of wiring to utilize and these are just a few of 

the factors to consider in this process. Because of this, 

as well as safety concerns, it’s important that you work 

with a manufacturer who is familiar with both national 

and international product standards, depending on the 

scope of your product’s market.



How do Outdoor and Indoor Wire Harnesses Differ?

If your product is intended for outdoor use, you’ll likely be in the market for a thicker set of cables. This will likely require the use of a 
cable assembly, as they are more durable and have several layers of insulation to stand up to wear-and-tear. This will also be more 
effective if your product needs to cover long distances. These cables are typically insulated by heavy-duty materials, such as 
shrink-wrapped thermoplastic, thermoplastic rubber, or vinyl to help protect the conductors held inside.

If your product is intended for indoor use, a wire harness will likely be the best option, assuming the product will not be exposed to 
any harsh conditions, liquids, or chemicals. Wire harnesses are also ideal in situations that require a cost effective solution for 
transporting electricity or signal over a shorter distance due to their smaller size, carrying capacity, and price compared to that of a 
wire harness.

An additional factor to consider is whether or not the harness will be housed within another product. If so, you’ll need to consider the 
functionality of the product it’s going into. Does this product have several moving parts that could alter its temperature, is there a 
chance that the product could leak or malfunction in a way that may cause the harness to get wet or be introduced to chemicals? 
Using a manufacturer that creates and tests prototypes during the production process will allow designers to foresee and prevent 
errors before production begins on a large scale.



Materials to Combat Temperature 
Restrictions

For cold conditions, coatings that will not become brittle or rigid as a result of the cool climate 
should be considered. These products should be able to expand and contract as they move in 
and out of frigid temperatures. Ask your manufacturer to see the product specifications and 
certifications that have been laid out by bodies such as UL. This will help you to determine which 
materials will be most effective and will meet required safety restrictions.

For extremely hot conditions, you’ll need to ask your manufacturer about the types of 
temperatures the product could potentially reach and determine the heat tolerance that your wire 
harness must have to meet safety standards.

Elements to keep in mind when discussing materials suited to extreme temperatures include:

● Conductor Insulation
● Wraps
● Jacket



Type of Conductor 

The conductor is what your signal or current will actually be transmitted through. The type of conductor used must be able 
to withstand certain conditions without overheating or corroding. Some things to consider when discussing conductors 
are:

● The voltage or bandwidth that the conductor needs to be able to carry without exceeding its carrying capacity and 
potentially overheating or becoming attenuated.

● The type of metal and coatings used. Copper is one of the most common conductors used due to its high 
conductivity. But, copper is very prone to corrosion, making it important to determine what your wire will be 
exposed to and the appropriate coatings needed to combat this.



Other Elements to Consider when Choosing 
Components for your Wire Harness

Aside from these basic elements, there are a variety of additional features that can increase the functionality of your wire 
harness including:

● Terminals: this is the point at which the wire ends, it may be connected to another component or capped off depending on its use and 
location.

● Connectors: there are a variety of connectors used to marry different wires together. Some of these are permanently affixed to the system, 
while others are removable for products that are likely to be portable or require interchangeable parts.

● Strain Relief: this is a system designed to throttle currents as they reach the terminal, this is intended to prolong the life of the terminal.
● Grommets: utilizing grommets will keep wires secure and in their proper place. Grommets help to maintain an organized system and will 

make installation and any maintenance on the product more efficient.  

Choosing the right components for your product’s wire harness is vital to ensuring that you have a product that will meet your unique design 
standards and run efficiently. Entrusting your product with a manufacturer that has experience and an understanding of a variety of fields will make 
the process much easier. Additionally, it’s important that you choose a manufacturer who is willing to gain an understanding of your product’s 
individual needs and specifications.



Wire Harness Basics: How to Pick the 
Right Wiring System 

Choosing the wrong kind of system—one 

that’s not designed to handle the product’s 

noted electrical load, for instance—can lead to 

a commercial setback, as both you and the 

main manufacturer will have to scramble and 

waste production time trying to find a wiring 

system that fits the product’s electrical needs. 

Here are a few additional points to keep in 

mind when working with a wire harness 

manufacturer to avoid these setbacks: 
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How Many Products do They 
Manufacture?

The Wire Harness’ Electrical Load. 

When choosing a wiring system, it’s important to understand your 
product’s voltage need. Wiring systems are specifically designed to 
handle certain voltage loads. Wires with a smaller wire diameter, for 
instance, are intended for lower voltage levels. While smaller wires might 
be more aesthetically pleasing, they aren’t designed to handle higher 
loads effectively: this can result in product failure, or worst-case scenario, 
the wires may seriously malfunction, creating a regrettable safety issue.

Wire Harness Safety 

Wire systems have one main function: to transport electricity from a 
power source to a given product safely and effectively. The key there is 
safely—if a wire system can’t handle a load properly, and a shortage 
occurs, this could result in damage to the product. Electrical fires and 
electrocution are extremely serious, so it’s critical that your manufacturer 
works with you to choose a wiring system that’s designed to prevent 
these hazards from occurring.



Wire Harness Durability

Wiring systems need to be built to last. A wiring system should be able to transfer a full-load of power without overheating. It 
also needs to maintain that efficient transfer rate for a substantial period of time. If a manufacturer uses low-quality materials 
to create the physical wiring and the sheathing, then the wiring system, while inexpensive, probably won’t last very long. 
Cheap wiring systems will have to be replaced constantly, and if a critical power failure occurs, the resulting short may cause 
physical harm to both the product and the user. When choosing a wiring system, go for the systems that can stand up to a 
little abuse.

Wire Harness Appearance

While safety and durability are paramount, it’s also critical to keep a wiring system’s aesthetic appeal in mind, particularly if 
the wiring will be exposed. While you should choose a system that will guarantee overall product efficiency, it’s also a good 
idea to pick a system that matches the general design scheme of your product. A sleek or minimalist-inspired product design 
will be lost if the exposed wiring is clunky and tangled.

The Cost of Wire Harnesses

When choosing components for a product, it’s vital to keep pricing in mind. You should look for a wiring system that strikes a 
balance between effectiveness and cost. You need a wiring system that is within the specified price range to afford quality 
materials and manufacturing procedures. Inexpensive wiring systems are often priced that way for a reason: these systems 
often compromise safety or durability in order to meet that low price point. Be open to spending a bit more to find that ideal 
system, but remember, you don’t have to pay exorbitant prices to find the best wiring system.



Understanding how your wire harness is 

designed and manufactured is beneficial and 

allows your team to understand and 

anticipate any issues that could occur down 

the road. This will also help to provide your 

team with a timeline for determining when the 

product’s wiring will be completed. 
How are Wire Harnesses Designed 

and Manufactured?
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Some wire harnesses are very simple – just two wires 
with basic terminals on the end. Other wire harnesses 
are much more complex and involve multiple wires, 
connectors, and terminals. Depending on the type of 
harness required, there are many factors to consider 
including conductor size, stranding size, conductor color, 
and more. We offer a wide variety of simple or complex 
wire harnesses and wire assemblies designed and 
manufactured for your specific needs. Meridian Cable 
has all the equipment needed to process wire harnesses 
to any degree of accuracy, from basic hand tools to 
semi-automatic machines to fully automated systems.

Wire harnesses are small and light, which makes them 
easy-to-use and operate. However, wire harnesses often 
need custom-designed shapes in addition to all the other 
elements: sheathing, mechanical fastening, and 
over-molded connectors, grommets or strain reliefs. We 
have the capacity to custom design even the most complex 
wire harnesses.

Simple or Complex Wiring



The Manufacturing Process

The very first step in assembling a wire harness is to cut the wires to the desired length, usually done by a special 

wire-cutting machine. After this, the ends of the wires are then stripped to expose the core of the wires. The next step 

is to fit the wires with any required terminals or connector housings, which come in many different sizes and 

specifications. Lastly, the wires are assembled into a harness, involving either a workbench or assembly board which 

must be set up according to design specifications.

Wire assemblies can be made by hand or machine – each method requiring a different process. These include 

routing and inserting wires through sleeves, taping the wires, crimping terminals onto wires, fastening strands with 

tape, clamps, or cable ties, etc. Because there are so many intricate steps involved in designing and manufacturing 

wire harnesses, many of the processes are still done by hand or semi-automatic machinery. If you’re not sure how 

wire harnesses and wire assemblies are designed and manufactured, ask your manufacturer what processes they 

utilize and if this process will provide the exacting results that your product requires.



Wiring Approval
At Meridian Cable, all of our manufacturing facilities are UL 
certified. Safety is, after all, our number one priority. When it 
comes to designing and manufacturing wire harnesses and wire 
assemblies, we don’t cut any corners or sacrifice quality; we 
design and manufacture only the highest quality wire harnesses 
and wire assemblies.

Wire harnesses are designed according to very specific 
geometric and electrical requirements which, if improperly 
followed, can lead to malfunctioning harnesses. Improperly 
insulated or connected wire harnesses are hazardous, and can 
lead to injury or even fatality. Because of this, it is important that 
you turn to an experienced manufacturer that understands the 
requirements of your industry. 



Thanks for Reading!

Wire harnesses can be difficult to choose and 

design, however, taking the time to research 

them and find a manufacturer who is willing to 

work closely with you will pay off in the end, 

ensuring that your product runs as smoothly 

and efficiently as possible. Don’t hesitate to 

ask your manufacturer questions, request 

prototypes, and ask for examples as all of 

these additional steps will contribute to better 

wiring that will work seamlessly with your 

existing product.

Conclusion



Need a 
Quote?
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