
EXPERIMENTAL HOSE 

COUPLING DEVICES 

by 

G. S. Ramsey, P. A. Lavigne 

and D. G. Fraser 

FOREST FIRE RESEARCH INSTITUTE 

OTTAWA, ONTARIO 

INFORMATION REPORT FF-X-17 

t 
CANADA 

DEPARTMENT OF FORESTRY 

FORESTRY BRANCH 
AND RURAL DEVElOPMElT 

SEPTEMBER, 1968 



ODC 432.3 

EXPERIHENTAL lIOSI:: COUPJ-JING 
DEVICES 

G.S. Rar13e?l, P./1, Lnv1:;me 
and n.r:. Fraser 

Forest Fire Research Institute 
Department of Forestry and Rural Development 

Sir Guy Carleton Duildin� 
161 Laurier Avenue \lest 

ottawa 4, Canada 

Information Renort FP-X-17 
Septenber 1968 



EXPERIMENTAL FIRE HOSE COUPLIHG D:r;VICI�G 

Forestry fire hose accounts for a portion of the 
capital investment in forest fire suppression equipment in 
Canada. The normal complement of liose used with a portable Ilre 
pump exceeds the value of the pump. It is not uncorrunon to find 
several miles of hose in use on a sin01e fire. 

'rhus, it is common practice to conserve hose and salvage 
damaged lengths whenever possible. There are several methods of 
patching hose but frequently a damaged section 11 be cut out 
and new couplings installed to make two short lengths from one 
damaged length. If the leak is near one end of a length of hose 
the coupling is removed, the damaged end cut off and the coupling 
re-installed. 

Photo 1. Expansion 11 • �\.l n g 

The brass expansion ring may he seen protruding 
from the end of the hose. In actual practice this 
is inserted flush Hith the end of the hose . The 
hose and r ing are th en inserted into the "bo\1l" at 
the back of the coupling. 
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The standarc1 method of attachinrr hose cou1'lil1'1's in P10st 
Canadian forest fire depots is to use \'lhat is lmovln iJ.S an 
expansion ring. This is shown in Photo 1. The snaIl ductile 
brass ring is slipped inside the end of a section of hose. The 
hose is then inserted into the "bol'll" of the couplin'1' and a 
special tool used to expand the brass riwr. 'rhis forces thc; hose 
fabric into close contact \vi th serrations or ribs on the inside 
of the hose coupling and holds it firPlly. 

If properly done, this forms a tirrht connection bet\'leen hose 
and coupling that \vill \vi thstand the ef::ects of \"lClb�r pressure in 
the hose line. Naturally the quality of the brass e;:pansion rinq 
and the hose coupling are critical. 'rhe rin'f must eXp<1.11<1 eve nly 
in all directions and set firPlly insi(1e t'1e counlinrr. The 
coupling must be able to Hi thstand this int(:!rnal pressur0 \vi thOl1t 
stretching out of shape. '1'his is particularly il:1porti1J't on the 
female coupling with its swivel rinq. Undue exnansion of the 
hose bmvl section may lock the rinq and prevent i 1: froD tllrninrr, 
making the coupling useless. 

The sJdll of the operator in apnlyinq pressure ui th the 
expanding tool is also iPlportant. n good operator \'lith a 
hydraulically-operated exp anding tool can attach couplinqs to 
hose that Hill \·liths tand line pressures of GOO to 7 00 psi \,lithout 
blovling off. Unfortunately not all operators or eql.lipr!ent C<1.n 
approach this standard and many fire bosses have (l reserve of 
colourful language for those occasions Hilen a hose bloHS out of a 
coupling. 

'rhe exnansion-rinq type coupling is also difficult to renove 
from hose that is to be salvaged. Very often, when renovinq the 
ring, the coupling is damaged. The strain of repeated pressure 
applications by the expanding tool J"'1ay cause the hON1 to crael: 
after several re-attachnents to hose. 

The Forest Pire P.esearch Insti,tu"te recently e:{anincd other 
types of hose couplinrrs Hllich use an altcrnFltive l1CFlnS of 
attachin,] hose to counlin'1's. These <1.11 11,:H1 :;01'1e advilntA.qe s anc� 
disadvantages. Ho one type or method Has considered ideal but 
the results of the tes ts an� ref'ort(� d brie:,: l�v • 'J.':,e tes ts 
indicate the desirability of J'10re \'lOrk on hose couplinrl 1'1ethods 
and coupling design. Each "type is tli sCllsc;et1 separate 1" • 

�hank Type Couplinqs 

Doth long and short shank conp1in(TS ,'lOre te sted ,  Pho1:o;; 2 
and 3. These counlinqs have; standA.rc1 threA.ds <1.11<1 dinen:-;iol1s 
which comply with CS� D-89, �Ile st<1. ndar0 coverin'1' l-l/�" forestry 
hose couplinqs. Thus, they can be u8e(1 to connec't to hnse 
equipped \vith rerTular couplinns. Tlle shanl� i:-; rih1'e,1 to provid(' 
a firm C]rip on the hos (; . 



Photo 2. Long Shank Brass Coup l ing 

The hose is attached to the fenale coupling on the 

right by tuo \veugon clamps . These pre-formed Hire 
loops arG sli;Jpeu over the hos e ,  the free e nds of 

t 11 e \v ire are d r a "tV n up t i g 11 t 17 i t 11 t 1 C 1 a ill pin:� too I 
and ben t a v e r t 0 I 0 c Ie t 11 e loop in p I ace as s 11 0\'1 n • 

Photo 3. Short S1lant Coupling 

The hose :las been attacllcd to t:le female section 

of the coupling usin a Bandit clamp. The 

s t a i n I e s s st eel s t r rt P In n : ', 0 r h an J i s "tV rap p e d 
a r 0 un d the 11 0 s e , d r a H n t i ;; 11 t t h r 0 u g 11 the b u c 1: 1 e 
vJ i t 11 i1 C I a ill pin g tool an d t 11 e e 11 d h e 11 t 0 ve r as 

SltOH11 to locL it in place . 
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'1'\ ... 0 methods of attachinq the hose to the couplin'T ,'.tere 
testeci.. A wire type cl<1np (Hedgon ) is s11mm. on the lonq shank 
counling, Photo 2, and a steel hand (Ban(Ji t) on tl10. short nhank, 
Photo .3. 'rhese clamps are anplied \15in'1 snaIl hand-one ratetl 
tools w'hich clamp in a hench vine

'
, Photos 4 and 5. The BantU t 

claJ '1ps can be appliefl in the fi{�ld llsinq a sPlallcr hand-held 
tool, about the size of a pai r of pliers. 

In the Gase of the Hedgon lvire clanps, both a ninqle clanp 
and two clamps (as shmm in Photo 2) \'Jere trie(1. '1'he couplinqs 
were attached to a short length of hose, this ,,'as thc n  counl(�d to 
a hose-testing pump and presnure apnliec1 in 50 psi increments, 
holding each pressure for one minute. 

Usin<] latex-lined hose and hvo ",in') clanps on a lonq-shank 
coupling, a pressure of 700 psi was built up in the hose line. 
There was no sign of the couplin(J slippinG, off the hose but after 
a few seconds at this pressure the hose burst. Usinq the short 
shank coupling and a sin91e Hedqon 'vire clanl' the hose slipped 
from the coupling at 450 psi. 

Usin9 unlined linen forestry hose on a test siPlilar to 
above, the double Hedgon clam» held until <1 pressure of 550 psi 
was reached, the sin91e clamp let the hose slip at 500 psi. In 
both cases there "las leakage arouncl the couplinq before t11 f" hose 
let IJO. 

The steel band (Bandit) clamps 'vere less satisfactory. The 
use of a small steel plate as the cl am»ing device, see Photo 3, 
made it difficult to clamp the hose tiqhtly to the complete 
circumference of the coupling shank. '1'l1is trouble existed even 
tvhere two wraps of the steel band Here used as Sl1Sq(C!;;tcc( hy the 
manufacturer. In each test the hose leaked at the couplinq, 
water escapinq along the sh ank under the steel plate. This 
occurred 'vi tIl both latex-lined an(l unlined linen hose an!l. vii th 
both one and tivO clarlps on the long shank tyne. 'rests Here 
discontinued in the 150- 2 00 psi ranse hecause of leakage. 

Interchanqeablr.! Couplinq v7i th Slip Rin0 

These hose couplings feature an interchan'1(�able thread lock, 
Photo 6, \vhich eliPlinates the normal male and fEmale couplinc:: 
characteristics. 'rhus, hose lengths can be coupled reqardless of 
which end of the hose is selected, for example a length o� hose 
can be taken out of the middle of a hose lay, reverse(�, end for 
end and recoupled into the line. To do the Safl\E� thing Hitl, hose 
using standard

" 
male and female coup l in'1s ,,,auld rngnire the usc; of 

adapters at each end i'!;lCn the lenrrth Has reversed. 

These couplinqs are sini lar to t110se used in British 
Columbia and 30me areas in ,'\lher t a. ".'he uniqt1e :r:e[rtnn� of the 
Goodall couplin<j illustrated in Photo 6 is the r.h�tllOd by "hic:1 it 
is fastened to the hose. '1.'he counling shank is f larerl slirdli:ly. 



Photo 4. 

The free ends 
being dra,.;rn 
left. IJhen t 

TJedgon Hire Clamp 

the pre-formed w i re loop 
Hith the ratchet h!1ndle on 

they are h"nt over 

are 
the 
and 

locked in pI C 1'1ean s of the Ion:; cur v e d ho.r At 
the top of l ture. The free end of the wire is 
then trinmed off the sh ort cutter-lear ,,7hic11 nay 
be seen j ust t 11e left of the coupling. 

Photo 5. it Steel Clamp 

Stee 1 strappin the box in tIle b acl',�,;round is 
\-Happed aro e h ose and the hucl�le plate put 
in place. The strapping is pulled t i;:; h t 1,y turn in;� 
the crank at t left. The curved horizontal har 
at the base f t h e  t00l is used to cut off the 
steel strap n end it over the huc::le . 

5 
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A small threaded rin� fits loosely over the constricted portion 
of the coupling shank. rrhe hose is s lipped over the shank, under 
the ring and the rin<J bristed li�htly do\'ln onto the hose forcing 
it in to contact \·li th the shanl�. 1\s pre"sure is ap"lied to the 
line and the hose has a tendency to pull Ln'!'l',' fr0]"lthe couplilVJ, 
the ring tightens its grip automatically. 

rrhese Here tested usin!] both unlil1(�d linen hoS(� and late:{­
lined hose. A maximum pressure of 8(}O l,si Has reachcd. At this 
point nUP1.ero'us "pinhole" leaks developed in the unlined hose and 
the test v!as discontinued. 11hen pressure 'vas first applied to 
the line there \Vas leakage around the coupling collar. As 
pressure increased the leaking stopped on the lined hose. A very 
slight leak persisted on the unlined hose hut this could have 
been the nornal "m-mating" of the hose under the rin�. It vms 
not sufficient to interfere \vi th the test an<l did not increase in 
arnount bet\veen 200 and 800 psi. 

Yone Snap-on Couplinq 

'rhese couplings, Photo 7, arc manufactured in .Tapan. They 
are designed for operatinq pressures in the ISO psi ranlJe. 'l'llGY 
are extremely light in \Veight and snap tOlJether readily. l\ 
slight pressure on a sliding ring releascs the coupling and 
allONs the hose to be disconnected. '.i'hey \"lere fitted ''lith a 
shank for attaching the hose but are available \"lith <1n expansion 
ring bowl. These couplings have a soft rubber protectivc rin cJ 
around the circumference of the fcr.·:alc scction. This cushions 
the coupling if dropped. Hmvever , it 1,,70uld be a disadvantage if 
the hose Vias laid inside or near the fire edge. 

These were fastenell to hose ,'lith both Hedqon wire clarlps and 
with Bandit steel bands. Only late:<-lined hose Has used for 
these tests. Hi th the tJedgon clamps, pressures of 400 psi Vlere 
developed in the line \vi th no sie]ll of leakage or slif'pinq of the 
hose at the coupling. Since this Has "lell above the desic;n 
pressure of the coupling the test \,,'as discontinued to avoid 
c1amaqe to the coupling. 1\t this pressure there '-laS no si'rn of 
leakage at the couplinn or no si<Jn of iruninent :Failurc. Hhen 
pressure 'vas 10Hered to zero n:r.:ter the test, the release 
mechanisn on the coupling \'lOrked easily. 

Hhen fastened ,,,i th Bandit hose clamps the l'1axinun pressure 
attained \'las 170 psi. There Nas narJ:r"c1 leal:aqe hetHeen hose and 
coupling. The alloy usecl for �chcse Has soft and the s'1ank tended 
to flatten under the bucl:le of the c lanp when prcssure H<tS 
applied to tighten the band. 

DanlaY Couplin'T 

1\ conpanion series of tests Has 1'1i1,}(, "li tl1 tIw BanlL1.y patent 
couplinq. '_Clles(� ,'lere threadecl to confonl vTi 'ell C:-;l\ D-Bi) 1-1/2" 
forestry coupling. They are desic;neCi. for rc�-us(: <J.nc1 usc a 
threaded expander shan}: ,·,hich is scr<?1-le{l into t;le insid'2 of the 



Photo 6. In t ere 11 a 11 g e a 1;, 1 Co Co U pI i n;-;" 

7 

These have both male ,'lnd fe ale tl11�ea(lin, on enc1, cOll!,Jinn;. 
They are locked by a qU rter turn uhich I)ll}l" t:lC tHO 
seal ing r ings or [jasl�ets in t11e centre i:1to close contact. 

T 11 e s 11 a n Ie 0 f the co II P 1 i n g '] a ;3 a s} i : � 11 t tap e r fro lJ. t ; w ], a c 1- , 
or r ight end in the p icture, to th front. The 1:'11lrl,,:; ri.'l;': 
is a loose fit over the con,;tricted port ion of the c011plin'; 
and is tapered to mate th s11,1.n':. Tid." r ing is t'1readc,1 on 

the ins ide. The hose is sl i p d over t e s'lank and un,ler 
the ring as s11o\-Jn at the to of t e p:Lcture. Once prr,,,,,ure 

is appl ied to the l ine t h e  rin;� is forced up onto t'1Cl taper 

and holds the 110se f irmly yet per its easv rencval at Clny 
t ime, by tiV is in the r ing back. 
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Photo 7. The Yone Snap-On Couplinf, 

These li�;h t\"eigh t couplings are carefully nactlined to 
provide a leakproof connection \]11en the t"lO s8ctions are 
pressed tor;ether. Small spring-loaded projections in the 
female coupling enga;,;e in the ::;roove \]hich can 1,e seen on 
the male end. The sof t rubber ring on t:le ou tside of the 
female coupling protects the nechanism if the coup linn; is 
d ropped and prevents acciden tal release. The couplings arc 
d isconnected by slight forward pressure on the l:nurlcd ring 
'v 11 i c h may b e see n at t 11 e 11 0 se e n cl 0 f t 11 e 111 ale co up 1 i n g • 
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hose forcing it into close contact vli th the coupling bOHl. The 
coupling process can be done in the field using a vise or clamp 
to hold the couplinq and a special wrench an(l mandrel supplied by 
the Manufacturer. lI. special lubricant is supplied for use �.·lhen 
insertinq the shank into the hose. These couplings are very well 
made in a lightvleight alloy but the cost per set in small 
quantities is greater than a lOO-foot length of hose. 

The couplings used were designed specifically for latex­
lined hose, although Barway couplings are available for unlined 
hose. (The couplings are designed to close tolerances and must 
be ordered for the specific type and diameter of hose to be 
used.) Pressures of up to 800 psi Here developed in the test 
length \vith only sli']ht leakage developing around the coupling in 
one case. 

A second test was made \lith wet unlined linen hose to 
simulate re-coupling damaged hose under field conditions using 
Barway couplings. The hose slipped from the coupling when a 
pressure of 150 psi '\-vas developed in the line. This is not 
particularly significant since the couplings used, as mentioned 
above, were for use with latex-lined hose, and this may have been 
partly responsible for the disappointing performance. They have 
since been used with unlined hose, att�ched to dry hose, with 
excellent results at pressures up to 300 psi. 

Future \'iork 

The ease of attaching hose to a shank-type coupling, 
especially vdth a wire type Clal'1p under field conditions is 
encouraging. This type of coupling can be re-used indefinitely 
and requires less operator skill �len attaching hose than the 
expansion ring type. 

The shank-type couplings used in this test were produced 
from cast brass and were heavier than the normal coupling. The 
long shank, while providing an e;<cellent base for attaching to 
hose, is bulky when the hose is folded or rolled. The ribs on 
the shank made it difficult to slide latex-lined hose over J)oth 
long and short shanks. This difficulty could be e asily overcome 
by a slight reduction in overall dianeter. The unlined hose 
could be slipped onto the shank ,vi thout trouble. 

Because of the success of these preliI'1inary trials more ,vork 
will be done on the design of lighter \veiqht shank-type couplings 
and different shank patterns for use vli th the Hire \'ledgon claP1ps. 
Further tests on the Goodall slip-rinq tyne coupling appear 
warranted. A similar but double slip-rinq device is also 
available from the firm for renairin<J breaks in the middle of a 
length of hose. This vlas not available at the tiP]e the tests 
\Vere made but ivill be tested in the future. 
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