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PIPE-COUPLING. 

Speci?cation of Letters Patent. Patented Apr. 8, 1 91 3. 
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To all whom, it may concern : 
Be it known that I, SYDNEY L. Brown, a 

resident ‘of Mamaroneck, in the county of 
VVestchester and State of New York, (whose 
post-o?ice address is 1 Tenney avenue, Har 
bor Heights, Mamaroneck, New York,) have 
invented certain new and useful Improve 
ments in Pipe-Couplers, of which the fol 
lowing is a speci?cation. 

. My invention relates to couplers adapted 
to connect a plurality of pipes or hollow 
?uid conductors; and aims particularly to 
provide a coupler of this type capable of 
advantageousutilization in connection with 
pipes formed of lead‘ or other relatively plas 
tic material; such coupler being especially 
capaeitated to ?are or expand, or aid in the 
?aring or expanding of, the adjacent end 
portions of the coupled pipes. 
The cardinal object contemplated is to 

provide a coupler adapted to'grip the ex 
panded portion of a pipe in a more positive 
manner than has been possible heretofore, 
and whereby a substantially air-tight closure 
will be secured, preferably without neces 
sity for other manipulation than that which 
may be effected manually; thereby torender 
possible the passage through said coupler of 

- any ?uid without the leakage of any part 
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thereof. 
Another object is to provide an efficient 

coupler which will enable a smooth bore 
connection to be formed thereby. - 
Another object is to provide acoupler of 

the above type including a relatively small 
number of different parts. - 
Another object is to provide a coupler of 

the above type which can be easily and 
quickly coupled and uncoupled when de 
sired. 

- Another object is to provide a simple 
coupler, wherein the. parts thereof are ca 
pable of‘ inexpensive manufacture. ' 
Another object. is to provide a coupler 

characterized by the above advantages, and 
which may be used in connection with pipes 
of comparatively small diameter. 

Other'objects will be in part obvious and 
in part pointed out hereinafter. 
To these ends, my invention generally 

consists in the novel arrangement, construc 
tion and combination of parts as herein 
after more speci?cally set forth and de 
scribed and particularly pointed out in the 
claims. 

I am aware that many types of coupler‘ 

.4 includes a plurality 
tered respectively, .(A), (B), and (C), and 

have been devised, each comprised essen 
tially of a pipe-encircling member adjacent 
an end thereof, in combination with an 
auxlhary member carrying a substantially 
cone-shaped portion adapted to bear against 
the interior wall of said pipe (hereinafter 
referred to as a “ forcing-cone ”), said mem 
bers being capable of relative movement one 
with reference to the other, to grip the end 
portion of the pipe. 

Referring now to the accompanying draw 
ing, wherein is shown one of the various pos 
sible embodiments of this invention: Figure 
1' is a view in side elevation showing in un 
connected relation two adjacent pipes and 
the several elements comprising the coupler, 
one of said elements being partly in sec 
tion; F ig.,2 is a longitudinal sectional view 
of said pipes and said elements, showing the 
relation of the parts upon the completion of 
the coupling; Fig. 3 is a similar view, on an 
enlarged scale and partly broken away, 
showing diagrammatically the angular 
values considered in arriving at the ‘e?i 
ciency angle” hereinafter mentioned; Fig. 

of diagrams, let 

showing successive stages in a preferable 
treatment of each adjacent end of the pipe 
to be joined, preliminarily to applying the 
part 18 shown in Figs. 1, 2, 3 and 6; Fig. 5 
is a longitudinal sectional view, partly 
broken away, showing more clearly the gen 
eral characteristics of one of said elements; 
Fig. 6 is a similar View, on an enlarged 
scale and partly in elevation, showing the 
general characteristics of another of said 
elements. - 

Similar reference characters referto simi 
lar parts throughout the several views of 
the drawing. 

‘I desire to state at the outset that in cou~ 
pling-up pipes of plastic material, my ex 
periments and trials have clearly demon 
strated‘to me that there exists a vital neces 
sity to be met, a necessity which requires 
that the pipe-encircling member should re 
ceive the pipe-end before the auxiliary mem 
ber is applied thereto; rather than that the 
pipe-end be first jammed around the “ forc 
ing-cone ” within the auxiliary member, 
which latter method has been generally and 
mistakenly contemplated by persons active 
in this art. In practice I have found that if 
the latter method be vfollowed, or construc 
tions contemplating its sequence be utilized, 
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many disadvantages arise. Notably among 
these disadvantages is the fact that the 
sometimes fruitless endeavors to force the 
pipe-end around the forcing~cone usually 
cause crinkling, twisting and probably irrep 
arable injury to the pipe. Moreover, there 
is an important disadvantage existent in the 
concomitant necessity for relative movement 
between said pipe-encircling member and 
the pipe itself. I have found that there is 
a practical and positive gain in clamping 
e?iciency when, on the other hand, such rel 
ative movement is properly between the in 
terior wall of said pipe and the straight 
sloped forcing-cone carried; by the auxiliary 
member aforesaid. Furthermore in thiscon 
nection, I have alsofound it preferable to 
have the pipe-encirclinor member snugly 
sleeve said pipe. Accordingly it would be 
very di?icult, even if this were not in itself 
detrimental to the coupling efficiency and 
dangerous to the integrity of the pipe itself, 
due to the‘ exceedingly high co-e?icient of 
friction present by virtue of the relative 
plasticity of the latter, to cause relative 
movement between said pipe-end and said 
pipe-encircling member. These considera 
tions, among others, led to the conception 
and development ‘of the present invention. 
Referring now particularly to Figs. 1 and 

2, numerals 7 and 8’represent respectively 
a plurality of pipes to be connected. 9 rep 
resents one of the pipe-encircling members‘ 
aforesaid, and 10 another of said pipe-encir 
cling members. I shall for convenience 
utilize the designation “thimble” in refer 
ring hereinafter to either of said members. 
Thimble 9 is as shown provided interiorly 
with a cupped portion 11, and exteriorly 
with a nut-portion l2 and a plurality of 
threads 13. "Thimble 10 is provided with a 
similar cupped portion 14 and a similar nut 
portion 15. The threads 16 carried by said 
thimble 10, however, are opposed in direc 
tion, with the parts grouped as illustrated 
‘in Figs. 1 and 2, to the threads 13 carried 
by said thimble 9, said threads 13 and 16 
being respectively “right-handed” and 
“left-handed”; the purpose of which will 
appear hereinafter. Thimbles 9 and 10 are 
each preferably, but not necessarily, ‘pro 
vided as shown with an interior annular 
groove 17 (wide particularly Fig. 5),, the 
function of which, as will be hereinafter 
more clearly apparent, is to allow the plastic 
pipe-wall to be forced to bite thereinto, 
thereby to aid in the coupling-security. 18 
represents the hereinbefore-mentioned “ aux 
iliary member,” which for convenience I 
shall hereinafter designate the “connector.” 
Connector 18 is here provided as shown with 
a central bore 19, a plurality of chambers 
20 and 21, and a forcing-cone 22 within each 
of said chambers. j Each of said chambers 
carries interiorly a plurality of threads as 
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shown; the threads carried within one of 
said chambers being, however, dissimilar in 
direction to the threads carried within said 
other chamber, whereby, upon properly ad 
justing said connector relatively to said 
thimble, so that the threads within cham 
ber 20 will be reciprocally positioned with 
reference to threads 13 on thimble 9 simul 
taneously with the reciprocal positioning of 
the threads within chamber 21 with refer 
ence to threads 16 on thimble 10, and upon 
turning said connector in a single direction 
relatively to both said thimbles, the former 
will draw the latter together to complete the 
coupling. Forcing cones 22 are each pref 
erably, but not necessarily, provided as 
shown with a helical thread or land 23 
(wide particularly Fig. 6), the function and 
lie of each of which threads are to engage 
with the inner surface of the plastic pipe 
wall in furtherance of the efficient expan 
sion of said pipe and the ?nal clenching 
thereof. 
The method of application of this inven 

tion to initiate and complete a coupling op 
eration should be su?iciently clear from the 
foregoing description; and I desire now to 
call attention to an advantageous feature of 
my invention which resides in the important 
fact that, (in View of the novel arrange 
ment of parts which I provide and whereby 
as aforesaid the male expanding instru 
mentality, or forcing-cone, is applied ?nally 
and dynamically rather than, as heretofore, 
initially and quiescently), each pipe-end is 
adapted "to'be quickly and conveniently 
given a preliminary treatment which I have 
found to be highly desirable. _ 

I refer now to Fig. 4, Diagrams (A), (B) 
and (C). I11 Diagram (A) the pipe7 is dis 
posed preparatory to being inserted into 
thimble 9, as indicated by the arrow. In 
Diagram (B), said pipe 7 is shown fully in 
serted within said thimble. And in Dia 
gram (C) the pipe-end 17’ is shown dis 
posed within said thimble after receiving 
said preliminary treatment; which treatment 
preferably consists in manually grasping 
the outside of thimble 9 in one hand and 
utilizing in the other an ordinary wire nail, 
priclepunch or the like simple instrumen 
tality, to the extent of inserting the latter 
obliquely within the portion 17’ of said pipe 
shown in Diagram (B), and thereupon giv 
ing the same a plurality of turns until the 
said portion 17’ assumes approximately the 
position illustrated in Diagram (C) or at 
least is provided with a slight ?are the wall 
of this ?ared portion of course decreasin in 
thickness toward the outer end. This slight 
preliminary .?are serves to maintain the 
pipe-end nested practically rearwardly-irre 
movable within its thimble, and lies in the 
path of, and tends to encompass, the summit 
of the approaching forcing-cone. These 
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new and desirable results are made possible 
because of the fact that, after the pipe-end 
is sol?ared, and after the manipulation of 
the part which controls the ?nal juxtaposi 
tion of the substantially ?at bearing sur 
faces of the forcing-cone, no further relative 
movement whatever takes place between the 
pipe-end and its encircling thimble. Ac— 
cordingly, at no time during the coupling 
operation is the pipe itself twisted or 
given undesirable stress of 'any kind. I 
have also found it desirable to ‘provide a 
jamb 24 upon the thimble, forward of the 
teeth, as shown most clearly in Fig. 3, which 
‘aids in ?nally compressing and :kneading 
‘the expanded, relatively thin-in-cross-section 
edge 17 ” (said Fig. 8) of the clenched pipe. 

I have shown in the drawings an embodi 
ment of this invention, for purposes of illus~ 
tration, having its relatively movable parts 

' equipped with exterior nut-portions in aid 
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of their manual or other manipulations; .and 
it is of course. obvious that other exterior 
characteristics, such as nurlings, kerfs or 
the like could be advantageously substituted. 

I am aware of the fact that unitary con 
nectors, each provided at its respective end 
portions with opposed threads, have been 
heretofore utilized for the purpose of draw 
ing up and connecting at one operation two 
separate elements to be connected; but by 
employing such a plurality of dissimilar in 
strumentalities in connection with a unitary 
structure carrying in combination therewith 
the plurality of similar forcing-cones heres 
inbefore described, I have made it possible 
to secure in an expander-coupler a positive 
and certain expansion and substantially air 
tight gripping of the contiguous ends of 
the coupled pipes in a manner not hereto 
fore attainable. .I have moreover attained 
this result with an exceedingly small num 
ber of relatively movable parts, all told three 
in number; two of which, the thimbles, are 
substantially similar. ' ~ 

I have made what I ‘believe is an im 
portant discovery in this art, and I have em 
bodied the lesson of the same as one of the 
features of‘ the device illustrated in the draw 
ings. I call attention particularly to Fig. 
3. In practice I have found that if the 
parts are so designed (with the line o-—d as 

. sumed parallel to the longitudinal axis m—s 
of the smooth bore through the coupled ele 
ments) that. the, angle p'——f——¢i is made 
properly greater thanvthe angle p—-c—d, a 
tremendous gain in e?iciency is attained. 
This angle 7)'——f-——(l is an ‘arbitrary angle 
which I determine by experiment. In con 
nection with the manner of said angle’s de 
termination, attention is directed to the angle 
g-Jz-d; the prolongation of‘ the leg lz—-g 
thereof diagrammatically representing the 
normal slope of the inner wall of the ex 
panded pipe-end. And it should be here 

noted that in devices which have heretofore‘ 
carried a forcing-cone similar to the forc 
ing-cone herein disclosed, the direction of 
slope of any one of said forcing-cones has 
been either parallel to the direction of slope 
of the line e---;; or else parallel to the direc 
tion of slope of the line I(/———-/L. The angle 
{/—/z—~(l (which I may call “the measure of 
the angular approach of the interior wall of 
the expanded pipe-end toward the longitu 
dinal axis of the pipe ”) is seen to be greater 
than the angle 7')—@ d (which I may call 
“ the measure of the. angular approach of 
the exterior wall of the expanded pipe-end 
toward the longitudinalaxis of the pipe ”) ; 
\it being seen that the lineswe—-p and ]l.——[/ 
will at some point in intersect. Now, in 
order to secure the important advantage of 
having the forcing-cone, upon manipula 
tion of the relatively movable parts, ap 
proach. the portion of the pipe already 
nested as, aforesaid within the encircling 
thimble, thereby to comn'ience the pinching 
action upon the pipe-end at the portion 17” 
thereof and near the base of said forcing 
cone, I preferably design the slope of the 
latter in such a way that itsv angular ap 
proach to theline c—(l is, as diagram 
matically shown, equal to a still greater 
angle than the angle _f/-'—]l—(l, to wit, the 
angle p’~——f—d, experimentally determined. ' 
For purposes of. reference, I call the angle 
li—k-f_ the “efficiency angle of the forcing 
cone”. 

. It will be observed that the main bore of 
the thimble 9 has a diameter greater than 
that of the member 18, and that thediame 
ter of the bore in member 18 is equal to the 
internal diameter of‘ the pipe, 7-, 8. Fur 
thermore, when the parts are assembled as 
in Fig. 3, the ‘outer surface of the forcing 
cone or taper-extension 22, and the opposed 
inner surface of the taper-cup gradually 
converge, being farthest apart in a line 
joining the end of said truncation with the 
nearest point on the opposed inner surface 
of the taper-cup, which line is longer than 
the normal thickness of the pipe wall. From 

' this it follows that there is room between the 
end of the truncation and the opposed wall 
of the thimble, for the increased thickness 
of pipe due to the fact that the outer end of 
the pipe is being compressed, thus driving 
the material inwardly. Except for the pro 
vision made as {described .above. this in 
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creased thickness ‘would take the form of an ’ 
annular protuberance on the inner surface 
of the pipe, interrupting- the smoothness of 
the passage through the pipe and connector‘ 
member 18. 

It will thus be seen that I have provided 
an embodiment of this invention having in 
herently‘ the advantages hereinabove men 
tioned and which is peculiarly adapted for 
utilization with pipes of relatively small 
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diameters and wall thicknesses, such as, for ‘ 
instance, pipes employed in water-?ltering 
circulations and 1n the air-circulations 
of pneumatically operated piano-actions or 
the like. Various other modi?cations and 
changes in the design and construct-ion of 
my improved coupler may be resorted to, 
however, without departing from the spirit 
of the invention or sacri?cing any of its ad 
vantages. - 

Inasmuch as many changes could be made 
in the above construction, and many ap 
parently widely di?'erent embodiments 0‘. 
my invention could be made without de 
parting from the scope thereof, it is intended 
that all matter contained in the above de 
scription or shown in the accompanying 
drawings shall be interpreted as illustrative 
and not in a limiting sense. It is also‘ to be 
understood that the language used in the 
following claims is intended to cover all the 
generic and speci?c features of the invention 
herein described and all statements of the 
scope of the invention which, as a matter of 
language, might be said to fall therebe 
tween. ‘ ' 

I desire it to be understood that wherever 
I use the word “unitary” with reference to 
anyparticular element, I mean that such ele 
ment is integral for all practical purposes; 
in other words, without relatively manipu 
lative parts. 1 
Having described my invention, what I 

claim as new and desire 'tosecure by Letters 
Patent, is: p 

1. In a device of the kind described, in 
combination, a threaded thimble having a 
main bore and an outwardly ?aring taper 
cup communicating with the main bore; a 
pipe of compressible material within the 
thimble and having a ?ared mouth within 
and conforming to the taper-cup, the thick 
ness of the Wall of said ?ared portion gradu 
ally decreasing toward the outer end there 
of; a member provided with a bore having 
a vestibuled portion ‘that is threaded to en 
gage the threads on the thimble, and ‘having 
also within the vestibuled portion a trun 
cated taper-extension surrounding the bore 
of the member, which taper-extension, when 
said thimble and member are threaded to 
gether, is adapted to enter the ?ared mouth 
of the ‘pipe, with the bore of the pipe sub 
stantially alined with the borerof the mem 
her, the slope of said taper-extension being 
at a greater angle to the axis thereof than 
the angle at which the inner surface of the 
pipe—?are extends from the axis of the pipe. 
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2. In a vdevice of the kind described, in 
combination, a threaded thimble having a 
mam bore and an outwardly ?arin taper 
_cup communicating with the main‘ ore; a' 
member having a bore of less diameter than 
that of the thimble and having a vestibuled 
portion that is threaded to engage the 
threads on the thimble; said member having 
also within the vestibuled portion a trun 
cated taper-extensionsurrounding the bore 
of the member and so that when said thimble 
and said member are threaded together the 
taper-extension of the member will enter 
the taper-cup of the thimble with their op 
posed surfaces gradually converging and 
farthest apart in a line joining the end of 
said truncation with the nearest point on the 
opposed surface of the thimble, which line is 
longer than the difference between the radius 
of the thimble .bore and the radius of the 
bore of said member. 

3. In a device of the class described, in 
combination, a threaded thimble having a 
main bore and an outwardly ?aring taper 
cup communicating with the main bore; a 
pipe of compressible material within the 
thimble and having a ?ared mouth within 
and conforming to the taper-cup; a member 
having a bore of a diameter less than that of 
the thimble and equal to the internal di 
ameter of the pipe, said member having a 
vestibuled portion that is threaded to engage 
with the threads on the thimble, and having 
also within the vestibuled portion a trun 
cated taper-extension surrounding the bore 
of the member, which taper-extension, when 
said thimble and member are threaded to- . 
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gether, is adapted to enter the ?ared mouth 7 
of the pipe, with the bore of the pipe sub 
stantially ‘alined with the bore of the mem 
ber, the slope of said taper-extension being 
at a greater angle to the axis thereof than 
the angle at which the inner surface of the 
pipe ?are extends from the axis of the pipe, 
the opposed surfaces of the taper-extension 
and taper-cup gradually converging and 
farthest apart in a line joining the end of 
said truncation with the nearest point on the 
opposed surface of the thimble, which line is 
longer than the normal thickness of the main 
pipe wall. . 

In testimony whereof, I have hereunto 
signed my name in the presence of two wit~ 
nesses. 

SYDNEY L. BROWN. 
Witnesses : 

A. C. MoDoNNELL, 
S. S. NEWTON. 
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