British Standard Pipe — BSP

BSP pipe, Like American National pipe (NPT, NPSM), is designated by trade size, rather than actual diameter, which is
approximately equal to the thread's Major Diameter in the table below.

There are two types of BSP threads:

e BSPT: British Standard Pipe Taper -also known as R threads
e BSPP: British Standard Pipe Parallel -also known as G threads

Both styles have the same thread angle, shape, and pitch (threads per inch). However, BSPT threads are tapered and
BSPP threads are straight (parallel). BSP threads have a 55° included angle and have rounded peaks and valleys (this
is a Whitworth thread form).

Here are the actual thread dimension data for BSPP and BSPT threads. The major diameter is a bit targer smaller than
the actual OD of the pipe, and the minor diameter should be very close to what you would measure inside the female
threaded end of a fitting. Note that the Gage Length dimension pertains only to the BSPT (tapered) thread.

BSP thread Dimensions

T : Threads Pitch Major Diameter Minor Diameter Gage length
rade Size ; : d - :
per inch in. mm in. mm in. mm in. mm
1/8 28 0.0357 0.907 0.3330 9728 03372 8865  0.1563 3.970
144 15 0.0526 1.337 05180 13187 0.4506 1. 445 02367 G072
3/ 15 0.0526 1337 06560 T6.662  0.5586 T4.950  0.2500 f..350
152 14 0.0714 1814 0.8260 20985 07336 16,633 03214 8164
a8 14 0.0714 1.814 09020 22919 0.8106 20,589
374 14 0.0714 T1.814 1.0410 26, 4] 0.9495 24420 03750 d9.525
78 14 0.0714 T1.814 1.1819 30020 1.0576 27879
1 11 0.0905 2.309 1.3090 33,249 11926 30292 0.40M 10,357
1184 11 0.0905 2.309 1.6500 471970 1.5336 38983 0.5000 12 700
1152 11 0.0905 2,309 1.8520 47 803 1.7656 44 845 05000 12 700
2 11 00905 2,309 23470 80§14 22306 a6.6a7 06250 15,875
il 11 0.0905 2,309 259500 faT84 28436 F2227 DBETS 17 463
3 11 0.0905 2,309 3.4600 87 884 33436 84027 08125 20,638

4 N 0.090% 2308 44500  f13.030 435338 70.073



NPT vs. BSP Pipe

While NPT threads are common in the United States, BSP threads are widely used in many other countries. | have
found that my Japanese-built injection mold presses have predominantly BSP fittings.

e  BSPT -British Standard Pipe Taper
e BSPP -British Standard Pipe Parallel
e NPT -National Pipe Taper

e NPS -National Pipe Straight

While the actual specified outside diameters of American National Pipe differ slightly from those of British Standard
Pipe, either thread may reliably be cut onto a pipe of its respective trade size. BSPT and BSPP threads are analogous
to NPT and NPS threads, respectively.

WARNING: Never, never try to mate a BSP fitting with an NPT or NPS fitting if the pressure holding capability is
at all critical.

NPT/NPS and BSP threads are not compatible due to the differences in their thread forms, and not just the fact that
most diametrical sizes have a different pitch. NPT/NPS threads have a 60° included angle and have flattened peaks and
valleys (this is a Sellers thread form); BSP threads have a 55° included angle and have rounded peaks and valleys (this
is a Whitworth thread form).

NPT and BSP thread pitches (threads per inch, TPI) are listed below. To determine pitch, use a thread gauge or count
the number of threads that fall into a 1" span. Note that, strictly speaking, when we use threads per inch, we are
actually specifying the inverse of the pitch, pitch being in units of [length] / [peak to peak]. Metric threads are usually
specified in actual pitch, e.g., 1.5mm, 2.0mm, etc. This is the actual length of each thread, peak to peak. Although the
term "pitch" is universally used, albeit loosely, to describe threads per inch, the actual pitch of a 1/4BSP fitting is really
1/19 inch, or 0.0526 inches.

Pitch Pitch Pitch
Pipe [(Threads/Inch) Pipe|(Threads/Inch) Pipe [(Threads/Inch)
Size INPT/NPS|BSP Size INPT/NPS|BSP Size INPT/NPS|BSP
1/16" 27 3/4" 14 14 3" 8 11
1/8" 27 28 1" 111/2 |11 3 1/2" 8 11
1/4" 18 19 11/4" 111/2 |11 4" 8 11
3/8" 18 19 11/2" 111/2 |11 5" 8 11
1/2" 14 14 2" 111/2 |11 6" 8 11




American National Pipe - NPT/NPS

American National pipe (NPT, NPS), Like British Standard Pipe (BSP), is designated by trade size, rather than
actual diameter, as shown in the table below.

There are two basic types of National pipe threads:

e NPT: National Pipe Taper
e NPS: National Pipe Straight

NPT threads are also sometimes referred to as

e MIP (Male Iron Pipe)

e FIP (Female Iron Pipe)

e |PT (Iron Pipe Thread)

e FPT (Female Pipe Thread)
e MPT (Male Pipe Thread)

Note that these references are somewhat casual, and might possibly be used in reference to NPS instead of
NPT.

Both NPT and NPS have the same thread angle, shape, and pitch (threads per inch). However, NPT threads are
tapered and NPS threads are straight (parallel). Both threads have a 60° included angle and have flat peaks and
valleys (this is a Sellers thread form).

If you've worked with pipe much at all, you've probably noticed that the size of the pipe isn't really what size the
pipe is. Unlike tubing, which is generally specified by its OD, or hose, which is generally specified by its ID, pipe
is specified by something else... its Trade Size. So when you say "3/4 pipe," you're actually saying "pipe whose
OD is a little more than an inch, and whose ID is about 53/64." -that is, if you are talking about schedule 40 pipe,
which is generally what is used for most plumbing applications.

Pipe dimensions are specified by trade size and schedule, according to the following table. Note
that while British Standard Pipe dimensions are similar, they are not equivalent to the American
Standard Pipe Sizes. See NPT vs. BSP Pipe for comparison thread.

American Standard Pipe Diameters

Trade Schedule 10 Schedule 40 Schedule 80 Schedule 160
Size Nom. OD D Wall D Wall 1D Wall D Wall
18 0.405 0.307 0.049 0.269 0.058 0215 0.095
144 0.540 0.410 0.065 0.364 0.088 0302 0119
L] 0E7S 0.545 0.083 0.453 0.0 0.423 0126
142 0.840 0E74 0.083 0E22 0.109 0.545 0.147 0.465 0187
34 1.050 0.554 0.109 0.524 0.113 0742 0.154 0614 0.218
1 1.315 1.087 0.109 1.045 0133 0.057 0179 0815 0.260
1144 1.6E60 1.442 0.109 1.380 0.140 1.278 019 1.160 0.250
1142 1.900 1.682 0.109 1.610 0.145 1.500 0.200 1.335 0251
2 2375 2157 0.109 20657 0.154 1.830 0218 1.685 0.343
212 2875 2E35 0120 2489 0.203 2323 0.276 2125 0.375
3 3.500 3.260 0120 3.068 0.216 25900 0.300 2626 0.437
4 4.500 4.260 0120 4 025 0237 R 0337 3.438 0.631
5 5,563 5.295 0.134 5.047 0.258 4813 0.375 4.313 0.625
53 G.B25 5357 0134 F.065 0.280 5,761 0.432 5189 0718
8 8E25 8.329 0148 75881 0.322 7.E25 0.500 E.813 0.905



Thread Type Compatibility

In order for two components to fit properly, thread types must be compatible. See the list below for thread types

that can be used together.

; ...is Compatible ...is Plausibly ...might Possibly
Tapered Threads This thread... with Compatible with iork Ath
NPT— National Pipe Taper Female WPSh, NPSH,
(Mate : MPT and FPT are NPT | Male NPT | Female NPT, NPTF NPSL NPSC
threads; the "M" indicates male
ahdalierandF ihdicates Female NPT | Male NPT, NPTF Male NPSH Male NPSHM
fernale)
NPTF— National Pipe Male NPTF | Female NPTF, npT | | emale NPSM and
Tapered Fuel MNPEH
(Mote : MPTF threads are also
known as Dryseal) Fernale MPTF Male MPTF, NPT Male NPSH hale MPSM
BSPT— British Standard Male BESPT Fermale BSPT Fermale BSPP
Pipe Taper (also known as R
threads) Fernale BEPT Male BSPT
Male NPSM | oM HESM. Female NPT, NPTF

NPSM— National Pipe
Straight Mechanical

Fermale MPSM hfale NPSh. hale NPT and NFTF

Female NPSH | Male MPSH, MPSK. | Male NPT and NPTF
NPSH— National Pipe
Straight Hose

htale MPSH Fernale MPSH Fermale MPT

BSPP— British Standard MWale BEFPP Fermale BSPP Fermale BSPT
Pipe Parallel
(also known as G threads) Fernale BSPP Male BSPP Male BSPT
NPSC— National Pipe
Straight Coupling Fermale NP3 hale NPT
AEAl_ National Bipe Female NPSL | Male NPSM, NPSH Male NPT
Straight Locknut
NH/NST— National
Hose/National Standard MHMET
Thread
GHT— Garden Hose Thread GHT GHT anly™
UN— Unified LIM anly
Metric Thread DIN 3852 DI 3852 only

Metric Thread DIN 3901/3902

DIM 3901/3902 only

** \We had previously indicated GHT as compatible with 3/4-NH.

This was incorrect. Oops... sorry.




NPTR -National Pipe Taper Railing

NPTR - National Pipe Taper Railing

This thread is used on stair banister railings and similar mechanical applications. Care must be taken not to

confuse this thread with one intended to perform a hydraulic sealing function. While it may well work, its reliability
will be compromised by a lack of thread engagement. The basic diameter and pitch matches up across the board
with NPT, but the male threads are cut short on the small end of the taper. This shortened thread is readily

noticeable to the trained eye, but could go unnoticed by the less experienced fitter. The female fittings (typically a
stanchion with a globe-shaped threaded receiver) have a clearance cut at the start of the thread to allow the male
pipe thread to "disappear" when fully engaged.

NPTR Thread Definition
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(1) These dimensions agece with those developed by the Manulsctarars Standardization Society of the Walve and Fittings Industey. Theead lengthy aso specitiod 19 three
decimal places tar corvenienge,
{2 Arnerican Matians! Standard Taper Pipe Thread Plug Gage,





