Pots telephone wiring diagram

Note: this page describes the phone wiring conventions in the United States. I'm not familiar
with the phone wiring conventions outside the U. In years gone past, it was the responsibility of
the phone company not only to bring phone service to your house but to do the phone wiring
within your house as well. This is no longer the case. When you order phone service to your
house, the local phone company installs a network interface device , a sturdy grey plastic box
usually mounted either in your basement or on an outside wall. You can do your inside wiring
yourself, or you can pay the local phone company or a third party such as an electrician to do it
for you. Doing residential phone wiring is easy, however, and the local phone company's
charges for this service are steep. Even if you have to buy wire and modular jacks, you're going
to come out way ahead if you do your own work. Installing extra lines can be a problem if you
rent an apartment in a multi-unit building. The wiring between the network interface device and
the apartment is not the phone company's responsibility, so you'll have to work out with your
landlord who's going to do the in-between wiring if you need additional lines. Your landlord may
not want you to do the wiring for fear you don't know what you're doing; but the landlord may
also object to picking up the tab if the phone company does the work. Whose responsibility it
actually is probably depends on your lease. I once had a deadbeat landlord who I didn't even
bother approaching when I needed a second line installed. Instead, I just ran my own wire out
thru a hole I drilled in the window frame and down a six-story fire escape in the alley to the
basement, where I had the phone company representative install an ordinary residential
network interface device for me next to the big panel. When I moved, I just unhooked my piece
of wire and rolled it up for my next wiring project, and then I spackled over the hole I had drilled.
The landlord was none the wiser. This page is mainly about installing additional phone lines,
which is one of the most common phone wiring tasks in this age of modems and fax machines.
What's described here are the color coding conventions for phone wiring, and how to make the
connections. It's assumed that you know how to use a screwdriver and a drill. It's also assumed
that you have at least a rudimentary understanding of electrical safety. Phone wires carry
low-voltage electricity, but you probably already know better than to do your wiring barefoot on
a wet floor, for example. If you're touching the wires when the phone rings, you can get a
substantial jolt; enough current goes thru to ring the old-type mechanical ringing devices
consisting of a heavy clapper and some rather large bells, even though most modern phones no
longer require so much current. Best policy is to disconnect your house at the Network
Interface Device see below before working on wiring. Even a small shock can interfere with a
pacemaker, according to one person who wrote to me. Also, for everybody, it's a bad idea to
work on your phone wiring during thunderstorms. In most residential phone wiring, the cable
contains four individual wires. Most phone wire installed in the U. The kind of wire shown above
has recently become obsolete. For all new telephone wiring projects, you should use Cat 5
cable. All of the Cat 5 wire I've seen uses the following color coding:. In either case, the
important point is this: one phone line only requires two of these strands. In the vast majority of
cases, the other two wires go unused-- but if you choose, you can certainly use them for a
second line i. This means that if you are installing a second line for a fax, modem, etc.
Assuming that everything is wired properly thruout your house i. For ordinary phone equipment
such a modem, however, you have to convert a "Line 1" jack to a "Line 2" jack. One way you
can do this is with a plug-in adapter, but the method described here involves swapping around
a few wires in the jack. Don't be squeamish about poking around inside the Network Interface
Device. It may look forbidding and official, but you have every right to be there. The following
two diagrams show the color coding scheme for the old kind of wire. If you're running Cat 5
cable, you'll need to make the appropriate color conversions. Note that black is swapped for
green, and yellow is swapped for red. Of course, it would also work if you consistently swapped
the black and yellow wires the other way black for red, yellow for green but that is not the
standard. Given that you have to be consistent between the two ends of the wire, you might as
well follow the standard. Converting a jack to Line 2 means that you will no longer be able to
use it for Line 1. In practice, you'll probably want to install a second wiring block beside the
first, and use a short piece of four-strand wire to extend the system from the existing block to
the new one. This way, you can have a Line 1 jack right beside the Line 2 jack. Repairpersons
have sometimes remedied this by running the one phone line across the black and yellow wires
rather than replacing the cabling. If this has happened, you won't be able to run a second line
thru the four-strand wire. This is uncommon, but it is a gotcha to be aware of. Four-strand wire
supports up to two phone lines. If you are installing three or four lines, you might also consider
buying eight-strand wire. The color coding conventions for this kind of wire are as follows:.
There's also six-strand wire, which is the same as eight-strand wire with the brown pair left out.
This color system actually extends up thru other colors to distinguish 25 different pairs, but
even the most techno-geeky of us will probably never have that many phone lines in our homes.

If you're interested, you can get the details to this system at Phone-Man's Home Page. If you
have very old existing wiring in your house, it may not follow the conventions described above,
but new wiring should follow them. If you think you've got everything hooked up correctly, but
one or more of your lines is "dead" no dial tone , the problem might be the local phone
company's problem, or it might be in your own wiring. Be sure that the problem isn't in your
own wiring or in one of your own phones before you call the phone company to check on the
problem. If they determine that the problem is on their side of the network interface device, they
have to fix the problem at no charge to you; but if they determine that the problem is on your
side of the network interface device, they'll charge you just for having determined this, and
they'll charge you a second time if you have them make the fix in your wiring for you. So how
can you tell whose problem it is? This is easy: when you open your network interface box,
notice that there is a modular jack for each phone line. You can unplug the jack for the line in
question note that doing this unplugs your whole house from the phone company's network
and plug a working phone into the jack instead. This phone is now hooked directly into the
phone company's network. If the phone works properly when connected in this manner, then
the problem is in your own wiring. If the phone doesn't work, either your phone is broken or
there's a problem in the phone company's network. Try a second phone which you know to
work, and if there still seems to be no service on the line, the problem is probably on the phone
company's side of the network interface device. If you're getting static on the line, it's possible
that there's a hole somewhere in the wire insulation which is letting in moisture and causing a
short. Follow the wire from the network interface device to the jack and look for holes. For
example, if you've used staples to fasten the wire to the wall, check for a staple puncturing the
insulation. There isn't any one right way to plan your house wiring. Star topology potentially
uses a good bit more wire, but it is easier to troubleshoot because each jack is independent of
the others. Fishing the wire is probably the most time-consuming part of the whole job, so if I'm
just putting in one new jack, I'd usually rather just jump off of an existing jack than take the time
to run a whole new wire all the way from the basement to the second floor. However, if the
house has old, premodern wiring, the advantage to running a whole new wire is that I know
exactly what I'm dealing with. This section doesn't attempt to cover all the gadgets and parts
related to phone wiring. For the wiring jobs described above, you usually only need to buy wire
and modular jacks. Two gotchas when buying modular jacks. First, for ordinary residential
wiring, you should buy the kind of modular jack with four contacts inside the jack; don't make
the mistake of buying the wider modular jack with six contacts unless you're sure it's what you
need you've got to look closely to see the difference. Second, you can buy modular jacks either
with or without the wiring block this is the heavy plastic piece which you mount to the wall, with
screws to attach the wires to; see the picture higher up on the page. If you're installing a totally
new jack, then you need the wiring block. If you're upgrading an existing, old-fashioned
pre-modular connection to a modular jack, you might be able to use the existing wiring block, in
which case you don't need to buy the kind of jack with the wiring block included; sometimes
you can take the old cover off and just put a new modular cover over the old wiring block. In the
store, it's hard to tell from outside the sealed package whether the block is included. Read the
label carefully! More than once I've gotten home and realized I bought the wrong kind; it's an
easy mistake to make. As mentioned above, you should buy Cat 5 wire for all new phone wiring
projects. The older four-color type allows more crosstalk between wires; this might be only a
minor annoyance for voice lines, but it's a bigger problem for modems or DSL lines. Even if you
don't have immediate plans to transmit this kind of data across your line, it's better to plan for
flexibility in the future. Cat 5 is now the national standard. You can also check at the Network
Interface Device to make sure the phone company doesn't have the polarity reversed; if they do,
you should call them to have it fixed at no charge, since reversed polarity can reportedly
damage some kinds of phone equipment. If want to find out more about the nice guy who wrote
this page for you, click here. Please note that I don't provide personal help. I can't be a free help
desk for the nation. The information on this page is provided for free. You're under no obligation
to do anything in return for me. However, if you'd like to say thanks, you're welcome to buy me
a beer. Click here to put money in my tip jar using PayPal:. How much should you give? I use
the server for a lot of other things besides just this phone wiring page; a major project is the
development of some free dictionary resources, so your tip will underwrite this project.
Obnoxious Legal Stuff: To the best of my knowledge, all of the information on this page is
correct, and it is provided in hope that it will be useful. However, I assume no liability for any
damages, direct or otherwise, resulting from the use of this information, and no warranty is
made regarding its accuracy or completeness. Use this information at your own risk. What
should I do? Not to worry. Read on and it will all make sense. Does the color code on your jack
show different colors like blue, striped-blue, orange, striped-orange, green, striped-green and

brown, striped-brown? Take a look at the wiring diagram below and everything will be fine. If
you have category rated data cable blue, blue-white, orange, orange-white etcâ€¦ you may
notice that you have an extra pair of brown, brown-white wire. Just count it as an extra pair and
you can safely tuck it back into the wall. This entry was posted on Monday, May 11th, at pm and
is filed under Tech Support. You can follow any responses to this entry through the RSS 2. You
can leave a response , or trackback from your own site. You are commenting using your
WordPress. You are commenting using your Google account. You are commenting using your
Twitter account. You are commenting using your Facebook account. Notify me of new
comments via email. Notify me of new posts via email. Blog at WordPress. Now What? Share
this: Twitter Facebook. Like this: Like Loading Leave a Reply Cancel reply Enter your comment
here Fill in your details below or click an icon to log in:. Email required Address never made
public. Name required. Add your thoughts here Email Required Name Required Website. By
continuing to use this website, you agree to their use. To find out more, including how to
control cookies, see here: Cookie Policy. In the USA, in spite of all the hoopla about digital-this,
digital-that and fiber-optic-whatever, the truth is that many small commercial paging and
music-on-hold applications still involve interfacing with the plain old telephone service, or
"POTS". Meanwhile, back in the USA: if you are lucky, the telephone system you get to work
with will provide a line-level auxiliary analog audio feed, but if not, then this Note's for you. An
analog telephone line, at its simplest, is nothing more than a ohm balanced line. One pair of
wires carries duplex 1 audio and 48 VDC for telephone operation. The 48 VDC is current limited
by series resistors one in each leg , therefore phones "on-hook" no current drawn typically
measure 48 VDC, while phones "off-hook" current drawn typically measure 6 - 8 VDC. Basically
all phones work the same, yet many different systems coexist throughout the word. Major
differences are found in wiring practices and connectors, line impedances, and loop currents,
signaling tones and safety regulations. International harmonization is slowly changing this. The
system described here is typical for the United States. Long distance lines separate transmit
and receive audio paths and use 4-wire cable two pairs. Converting 2-wire local wiring to 4-wire
long distance wiring requires a hybrid 2 and is not the subject of this note. Teleconferencing
applications require complex digital hybrids containing acoustic echo cancelling technology.
What is of concern here is how to add or remove audio from a normal telephone circuit without
interfering with the operation of, or being harmed by, the telephone lines. A phone patch , or
phone tap , is necessary to interface line-level analog audio to and from POTS. The phone patch
allows connecting standard audio equipment to a phone line, while isolating the audio
equipment from ring tone and line voltage. It operates in parallel with the telephone, with a
circuit design that disturbs normal operation very little due to its high impedance input if the
hold resistor is not needed. A single transformer and capacitor creates a POTS interface in a
pinch; however adding a few more components greatly improves the performance. The
transformer provides the necessary isolation, while the capacitor blocks the DC voltage from
the transformer. The diagram shows an enhanced version:. The MOV metal-oxide varistor , or
any similar transient voltage suppressor, is required due to the extreme lighting-induced
voltage spikes that can travel on telephone lines thousands of volts. It needs a maximum
operating voltage of at least Vrms. This seems extreme for a 48 VDC powered line, but the
telephone company tests their lines by adding as much as another volts, so you must guard
against the worst case. It is not necessary to add a matching capacitor to the other leg of the
transformer primary to preserve the line balance as will be seen shortly. Use a non-polar type
since the polarity of the DC voltage cannot be guaranteed and oftentimes reverses with different
operating modes. The value is not critical and depends on the reflected impedance seen by the
series capacitor. The voltage rating must be high enough to withstand the usual DC voltage and
variations plus the AC ring voltage; a value of Vrms is recommended. The resistor, R1, is
necessary if the circuit must hold the line, i. It must be selected to draw enough DC current to
drop about 6 volts. A big problem comes in predicting this value. The DC source is typically 48
volts, but can vary anywhere from volts, and sometimes much more 24 60 volts. Luckily when
designing a phone patch you do not have to worry much about what the telephone line looks
like when the phone is on-hook. This is good because while described as a ohm balanced line,
the on-hook line the off-hook line is quite different, and will be discussed next never measures
ohms, nor is it very well balanced. Variations from ohms are reported for the ungrounded side
of the line, simultaneous with the grounded side measuring ohms hardly a balanced line. Once
the phone is answered, the system goes into off-hook mode and sends out the dial tone. Still
not well balanced, but a lot closer than the on-hook values. The back-to-back zener diodes in
the secondary clamp any high voltage including any ring voltage that may appear that gets
through the transformer and protects the downstream equipment. Their value is pretty arbitrary
and is determined by what the interfaced unit can withstand. The 1Ns limit the output to 4 volts

peak-to-peak, or 1. Telephony has been around for so long that most electronic supply stores
carry interfacing transformers ohm to ohm, analog audio transformer with telephone grade
frequency response and distortion performance. They come in two types: "wet" and "dry,"
referring to whether they are designed to pass direct current DC wet transformers withstand DC
currents without saturating, dry transformers do not. For the diagram shown you want a dry
transformer, which is smaller and less expensive than wet ones. Most modern telephone
circuits use dry transformers. The following are simple telephone interfaces. They are not
hybrids. They are used simply to put audio on or take audio off POTS. They are not for
teleconferencing and will not work due to their lack of acoustic echo cancelling technology.
These are for non-conference applications only. The models differ greatly in features and price,
so do your homework before spending momma's hard-earned money. Scroll To Top. Analog
Telephone Overview An analog telephone line, at its simplest, is nothing more than a ohm
balanced line. Positive tip or green wire tied to earth ground 4 so it measures 48 VDC relative to
ring or red wire. By Dave Rongey Summary: This telephone wiring diagram with photos and
instructions will show you the direct steps to correctly wiring a telephone jack. Wiring a
Telephone Jack After installing the Cat 3 - 3 pair phone wire I am ready to install the wall jack.
You will have a wide variety of telephone jacks to choose from but the wiring for a single line
phone service will be standard. Keep in mind that the colors of the telephone wiring in your
home will be typically one of two types or insulation colors. Older telephone wiring was a basic
Cat-3, 4 conductor or 2-pairs with red, green, black, yellow. Newer homes can have anything
from Cat-3, 3-pair on up to Cat-5e, with 4-pairs, with the insulation colors being a combination of
solid and solid with white for each wiring pair. The wire pair colors are blue, orange, green and
brown. Wiring a Telephone System: Identifying and Rewiring Telephone System Equipment â€”
If the telephones are not working right then this is an indication that the system has a problem
and the system equipment and wiring should be looked at to see where the problem really is.
Why are there four wire connections on a standard home phone jack? How to Identify and
Splice Telephone System Cables â€” Telephone system wiring is considered low voltage
however when a call comes in there could be up to 90 volts present. Ask a Question! Telephone
Wiring Diagram 1 By Dave Rongey Summary: This telephone wiring diagram with photos and
instructions will show you the direct steps to correctly wiring a telephone jack. See How to Wire
it Right! More About Telephone Wiring Recent Questions and Comments How to Repair a
Telephone System Wiring a Telephone System: Identifying and Rewiring Telephone System
Equipment â€” If the telephones are not working right then this is an indication that the system
has a problem and the system equipment and wiring should be looked at to see where the
problem really is. Phone Jack Wiring and 4 Wire Connections Why are there four wire
connections on a standard home phone jack? Repairing Security System Telephone Wiring How
to Identify and Splice Telephone System Cables â€” Telephone system wiring is considered low
voltage however when a call comes in there could be up to 90 volts present. See more at the
Electrical Questions Category Listing. Home Electrical Wiring All home electrical wiring projects
should be performed correctly by trained and qualified individuals who understand the
principles of electrical circuit wiring and the basic fundamentals of home construction. Detailed
information is provided throughout areas of this website about the complexity of specific
projects to help assist with you to understand the scope of work involved. The following
categories will provide more specific information for each project - below is an Example:
Electrical Project Skill Level: Intermediate to Advanced - Best performed by a Licensed
Electrical Contractor. Estimated Time: Depends on the personal level experience, ability to work
with tools, install electrical circuit wiring, and the available access to the project area. Electrical
Safety: Identify the electrical circuits found in the project area, turn them OFF and Tag them
with a Note before working with the electrical wiring. Home Electrical Parts and Materials:
Electrical parts and materials should be approved for the specific project and compliant with
local and national electrical codes. Electrical Codes and Inspections: Installing additional home
electrical wiring should be done according to local and national electrical codes with a permit
and be inspected. Do You Need Electrical Help? Most wall phone jacks come configured for a
2-line cord even thought a 1-line phone will work just fine. You are probably wondering why the
extra pairs? Well they will be used if you ever decide to add another phone line or if for some
reason the primary pair stops working, then one of the spare pairs can be used. Two Lines from
one Telephone Jack This style of phone jack can be pre-wired for a 2-line phone ser
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vice, giving you the opportunity to have a second phone number that can be used for a

business line or a fax machine. If you plan to use a cordless phone its always a good idea to
install your phone jack wiring beside an existing wall receptacle which will be available for a low
voltage transformer which may be required. Helping You Wire it Right. Recent Testimonials I
think your site offers the the clearest and best electrical information for homeowners I have ever
seen on the net. You have given me confidence to do my own projects which I never had before.
Paul, from Foxboro, Massachusetts I wish I found this site earlier, it is by far the best electrical
related resource I have found on the web. George, from Scranton, Pennsylvania I love this site
for an office worker that does not know anything about electric wiring. Collin, from Grand
Rapids, Michigan Thank you for answering my question. I was able to get this done. This site is
perfect. I am glad I found it. Please keep it going.

