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5 Claims. (C1.80-6) 

This invention relates to rolling threads into 
metal pipe. It comprehends improvements in 
machines for rolling threads into Inetal pipe, 
improved methods of rolling threads into metal 
pipe and new, and improved metal pipe. having 
threads: rolled thereinto whereby importanti-ad 
ivantages: both in the rolling of the: threads: into 
the pipe and in the structure and use of the 
threaded pipe, are obtained. 

Metal pipe of certain characteristics may be 
threaded by rolling. Relatively thin-walled pipe 
or tubing and "heavier-walled pipe of Sufficient 
ductility; may be thus threaded. For purposes 
of explanation and illustration shall discuss the 
threading. Of thin-Walled steel tubing although 
ray invention is not limited in all of its aspects 
to the threading of Such tubing but may be: other 
Wise embodied and practiced. 
iteragths of thin-walled steel tubing are:fastened 

together end to end to make long tubes for Wari 
ots purposes, as, for example, So-called shot 
hole casing. : Eesirably each, length, or section is 
somewhat expanded at One rend So...that it will 
telescope with the uraexpanded. Opposite, end of 
a similar Section and threads are rolled into the 
telescoping tends so that they may be screwed 
together. The thread rolling operation, is rapid 
and economical and for , relatively thin-walled 
pipe and pipe of -sufficient duetility is far less 
costly than cutting...threads by the conventional 
method; Enoreover, a stronger; and otherwise su 
-perior product is: produced. 

Et has heretofore been proposed to roll threads 
into thin-walled tubular articles but the threads 
-i.hich have been produced have been inferior; and . 
no practicable way of threading relatively long 
sections of pipe has been developed. I have de 
vised, a machine for rolling threads into metal 
pipe which accomplishes: the result in a highly 
accurate, effective and efficient manner. I have 
also devised a method of rolling threads into 
metal pipe whereby important...advantages are 
obtained. A have also devised a new thread form 
of importantly increased strength, and efficiency 
relatively to rolled threads heretofore developed. 
5.In rolling threads into thin-walled steel-tubing 

it has heretofore...been considered necessary to 
'effect a partial shearing of the metal to sharply 
displace metal, substantially radially, to form the 
5threads. The rest it has been a lack of lifornity 
in the threads, the , thread - form differing 
especially in articles of: steel of different chair 
acteristics, and being in any event subject. to 
early, failure or ptiling out Ender...load. ..I..haye 
discovered; that the conception: that the: rolled 
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threads should beformed by: a-shearing-action, is 
fallacious and that it is not necessary to Sofore 
them. On the contrary, Ilfornia, Wastly Sperior 
said more uniform thread through callSinga, flow 
of the metal while, avoiding any Substantial sea 
ing action. Irotate the pipe-generally about its 
axis and during. Such rotation. Simultaneously rea 
gage the pipe internally, and exteriaally at radi 
ally: opposed portions, thereof, and Squeeze the 
retal. So, as...to, cause it to flow. Without aay...sub 
stantial shearing to form threads projecting for 
one. Surface of the pipe. While, deforning; the op 
posite surface. So that...metal throughout the en 
tice; thickness of the pipe is flowedaradeshaped 
during thread formation. I preferably form...in 
the: pipe by simultaneous...internal and-external 
rolling at radially. Opposed portions thereof; is 
ternal and external alternately, arranged grooves 
and projections...in generally helical form-, and 
during the forming of such grooves, and projec 
tions Somewhat foreshorten... the pipe and there 
after flow the metal at the grooves, and prejections 
Without any. Substantial shearing of the metal to 
form a thread -at one surface of the pipe. Ide 
sirably form in that... way a thread wheses-side 
walls ore substantially, parale, to each other. 
In rolling into, metal pipe threads. Whose side 

Walls... are substantially parallel to, each other 
desirably rotate the pipe generally about its 
axis and during Such rotation, press the metal 
from the Surface of the pipe opposite the Sur 
face to be... threaded toward the surface, to be 
threaded, limiting. the metal. flow at the crests 
of the incipient threads, and forcing. the metal 
laterally generally parallel to the crests to form 
generally, square.corners on the threads. ..I. Emay 
form in the pipe. a generally helical COrtigation. 

I further provide a method of rolling threads 
into metal pipe 'comprising, engaging the spipe 
internally, and externally by rotating dies which 
squeeze. the metal of the pipe...therebetween and 
cause rotation of the pipe during the threading 
operation and by One-Of the dies foWing the metal 
without any substantial shearing of the metal into 
a thread forming cavity, in the other, die. 

... coll into, metal pipe, threads, of new...and in 
groved shape, which are. Wastly stronger than the 
previous rolled...threads both with respect-to-pull 
ing out, and with respect to failure: under load. I 
provide metal pipe having a rolled thread at 02he 
Starface, thereof, the opposite surface of the pipe 
having a helical depression whose dimension-ax 
ially, of the pipe; at...its...botton, is not. Over-about 
half, the dimension of the threadaxially...of the 
pipe, at...its... crest, the depression being disposed 
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radially opposite the center of the thread crest, 
and a helical projection radially opposite the 
thread throat and merging into the depression. 
The dimension axially of the pipe of the helical 
projection opposite the thread throat is prefer 
ably at least one-third greater than the dittiein 
sion axially of the pipe of the thread throat. 

further provide metal pipe having at one sur 
face thereof a rolled thread whose side walls are 
Substantially parallel to each other, the opposite 
surface of the pipe having a helical depression 
whose dimension axially of the pipe at its bottom 
is not over about half the dimension of the thread 
axially of the pipe, the depression being disposed 
radially opposite the center of the thread crest, 
and a helical projection opposite the thread 
throat whose dimension axially of the pipe is at 
least one-third greater than the dimension axial 
ly of the pipe of the thread throat and merging 
into the depression. The side walls of the helical 
depression are preferably inclined toward each 
other and the side walls of the helical projection 
are preferably inclined toward each other and 
the depression and the projection preferably 
merge into each other. Desirably the thinnest 
Section at the thread is at least about eighty per 
cent of the thickness of the pipe wall at a point 
removed from the thread. 
So far as apparatus is concerned one of the 

fallacies of thread rolling apparatus as heretofore 
developed has been that the dies are mechanically 
forced together, virtually eliminating the possi 
bility of adequate metal flow to form a thread as 
above described. The machine design has been 
COInsistent With the fallacious theory that the 
metal should be sheared during thread formation, 
Not only have discovered that the metal should 
not be sheared during thread formation but I 
have also devised improved apparatus for rolling 
threads into metal pipe which insures proper 
metal flow. I employ hydraulic means for forc 
ing together the dies which roll the threads into 
the pipe. By use of Such means I can attain a 
relatively smooth flow of the metal which is not 
pOSsible, or at least not regularly obtainable, with 
mechanically operated dies. 

In use Of Iny apparatus as the dies are pressed 
together hydraulically the metal is first bent or 
corrugated during which time the tube is some 
what foreshortened. After a time, perhaps twenty 
or more revolutions of the dies, the metal begins 
to flow from the surface of the pipe opposite the 
surface to be threaded toward the surface to 
be threaded, but as the extent of flow of Such 
metal is limited at the thread crests by the thread 
forming die the metal then spreads or flows later 
ally generally parallel to the crests. Thus I am 
enabled to form with ease and accuracy threads 
whose side was are substantially parallel to each 
other, e. g., threads of generally Square contour. 
Moreover, I do so without greatly reducing the 
wall thickness at the threads, the thinnest sec 
tion at the threads normally being at least about 
eighty per cent of the thickness of the pipe Wall 
at a point removed from the thread. 
My thread rolling machine has other impor 

tant features and advantages. One of the most 
important advantages is that I can with ease and 
accuracy roll threads into the ends of relatively 
long sections of pipe which has not been possible 
With thread rolling machines heretofore available. 
To accorplish that advantage I desirably employ 
a guideway for approximately aligning a pipe for 
presentation of an end thereof to the die means 
and also employ means engaging the opposite end 
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4 
of the pipe moving the pipe along the guideway 
to present the first mentioned end of the pipe to 
the die means, there being means inclined to the 
horizontai raising the pipe ends upon presenta 
tion of the first mentioned end to the die nearls 
Whereby to free the pipe from the guideway While 
the threads are being rolled thereinto. Desir 
ably the die means and the pipe engaging means 
have pipe engaging portions unseating the pipe 
from the guideway and freely supporting it upon 
presentation of the first mentioned end to the 
die means. The pipe engaging portions are pref 
erably rotatable with the pipe during rolling of 
the threads thereinto. 
More specifically provide, in a machine for 

rolling threads into metal pipe, rotary dies adapt 
ed respectively to be positioned inside and outside 
a pipe end when the pipe end is presented thereto 
and to co-operatively roll threads into the pipe 
end, one of the dies having a pipe engaging por 
tion adapted to enter the pipe and to position the 
pipe end for action thereon by the dies, a guide 
way for approximately aligning a pipe with Said 
portion and means engaging the opposite end of 
the pipe moving the pipe along the guideway onto 
said portion, said last mentioned means having a 
generally conical portion adapted to enter the 
pipe and to unseat the pipe from the guideway 
as the pipe is moved into position to be acted 
upon by the dies. 

I further provide, in a machine for rolling 
threads into metal pipe, rotary dies adapted re 
spectively to be positioned inside and outside a 
pipe end when the pipe end is presented thereto 
and to Co-operatively roll threads into the pipe 
end, one of the dies having a portion adapted to 
enter the pipe to guide the pipe into proper rela 
tionship with the dies to be acted on thereby, a 
guideway for approximately aligning a pipe With 
Said portion and means for feeding pipes one by 
one to the guideway. I may employ pipe delivery 
means for delivering pipes laterally into the 
guideWay and neans for delivering pipes one by 
one from the delivery means laterally into the 
guideway. 

I also provide, in a machine for rolling threads 
into metal pipe, Cornplementary rotary dies 
adapted respectively to be positioned inside and 
outside a pipe end when the pipe end is pre 
sented thereto and to co-operatively roll threads 
into the pipe end and means for rotating the 
dies at the same angular velocity in opposite di 
rections to l'oil threads into the pipe end, Said 
means rotating the inside die in a direction. Such 
that when the threads are formed in the pipe 
the threaded pipe Will be fed back off of the 
inside die upon slowing of the rotation of the 
pipe relatively to that of the inside die, the diam 
eter of the outside die being greater than that 
of: the inside die so that during rolling of the 
threads in the pipe end the outside die fric 
tionally engages the pipe end and thereby ex 
erts force on the pipe tending to prevent the 
pipe from backing off during foliation of the 
threads. 

I desirably provide ineans for maintaining the 
dies in relatively fixed axial position during 
formation of the threads in the pipe. Such 
means may be in the form of portions of the 
dies which move into interengagement when the 
dies are relatively noved toward each other. 
One of the dies may have a radial flange and 
the other may have a radial groove receiving 
the radial flange of the first mentioned die. The dies preferably have co-operating por 
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tions positioned; for abutment with each.oother 
upon predetermined movement of the dies to 
iward; each other whereby to limit the extent of 
action of the dies-on the pipe. The radial dimera 
isions of the flanges and groove above referred to 
inay"be proportioned so that the flange bottoms 
in the groove' upon predetermined movement of 
the dies toward: each other whereby to limit the 
extent of action of the dies on the pipe. 
The radial flangelmay be on the inside die and 

"may be positioned to be engaged by the pipe 
'end-to act as: a stop to limit the extent to which 
the pipe-end passes over the inside die. 

; I have" referred: above' to the fact that...I pre 
ifer 3 to "employ hydraulic : means for 3 relatively 
imovings, the dies toward and i away from each 
other...or transversely of the axes thereof. One 
toff the dies, preferably, the inside die, maybe 
mounted for rotation about a fixed axis: arid 
5the otheridiemaybe motiated on a supportimOW 
:able transversely of the axes of the dies to pro 
vide for pressing. the second die: against the out 
side of the pipe end so that the second die rolls 
threads into!, the pipe end co-operatively with 
the first mentioned die. Either die may be the 
thread: forming, die" in any particular case, the 
:Other die, being the co-operating (die' which 
causes the metal to flow, as above described into 
the thread forming cavity of the thread forming 
tdie. In threading a pin end the thread forming 
die...is.the outside die, while in threading a box 
:end the thread forming die is the inside die. 
The support for the outside die is preferably 

pivotally mounted on a base, the base being mov 
able generally toward and away from the in 
side die arid "means being provided for main 
taihing the support in-desired-angular position 
about its pivotal mounting on the base. Means 
are preferably also provided for adjustably posi 
tioning the base in the direction of its move 
ment relatively to the means for moving it"gen 
erally toward arid away from the inside die. 
'I provide for controlled relatively slow move 

sment of the 3dies toward - each other during a 
-thread forming operation and relatively rapid 
movement of the dies away from each other. I 
desirably enploy hydratulic means for relatively 
moving the dies toward each other and throttle 
means operable to limit the flow of fluid in the 
hydraulic means whereby to determine the speed 
of movement of the dies toward each other, "I 
may employ a hydraulically operable piston for 
relatively moving the dies toward each other and 
the throttle means may limit the flow of fluid 
from in front of the piston. The hydraulic Sys 
ten' is preferably such that the throttle means 
function only" while the dies are being moved 
toward each other and not while they are being 
moved away from each other. Thus. by adjust 
ment of the throttle means the movement of the 
dies toward each other may be controlled as 
desired without affecting the rapidity of the 
movement of the dies away from each other. 
'I preferably provide roller means. rotatively 

supporting the inner die against, the pressure 
exerted thereon through the pipe by the outer 
die. The inner die. may have a radially out 
Wardly open, groove adjacent but axially re 
moved from the thread forming portion thereof 
and supporting means comprising a plurality of 
rollers may engage the die within the groove to 
Support it. against the pressure exerted thereon 
through the pipe by the second die. Means are 
preferably provided for adjustably positioning 
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6 
'the roller:rears towards and away from the 
Second die. 
}The thread forming idies have complementary 

metali forming faces, one of the faces having 
thereonia helical metal forming projection whose 
side walls may be substantially parallel to each 
Other arid the other of said faces having thereon 
a helical metal; forming projection whose side 
Walls" are inclined to:'each other, which inclined 
Side:Walls extend. Substantially: to , the crest of 
the Secondimentioned projection, the projections 
being in axially staggered relation. The inclined 
side walls: preferably have rounded; corners at 
the top and bottom: extremities thereof facili 
tating the desired metal flow. The face of the 
non-threadiforning die preferably has thereon 
a helical 2-metal forming projection whose di 
mension axially of the pipe at its crest is not 
Over about half theidimension of the metal form 
ing projection of the thread forming. die axially 
of the pipe. 
By the...improvements above referred to: I pro 

vide"greatly improved threaded pipe at high-speed 
and low cost and of greater unifornity than 
pipe with rolled threads heretofore produced. 
Certain" of my in proved...features may be used 
without others; but I prefer to include: all of 
my improved apparatt.S features in...a single "ma 
chine. Such a machine is shown in the accorn 
panying ... drawings. Other details, "objects, and 
advantages of the invention will become apparent 
as the following description of the machine shown 
in the drawings, constituting a present preferred 
embodimeht of my apparatus invention, and of 
my improved. Inethod and product, of which 
latter a present prefered embodiment is also 
shown in the drawings, proceeds. 

In the drawings 
Figure 1 is a fragmentary elevational view of 

the portion of the apparatus for feeding pipes 
to the thread rolling dies; 

Figure2 is a vertical cross-sectional view taken 
on the line II-II of Figures 1; 

Figure 3 is a vertical cross-sectional view some 
What similar to Figure 2 but to smaller scale and 
looking in the opposite direction so as to show 
a portion of the thread rolling means, the figure 
being taken on the line III-III of Figure 4: 

Figure 4 is a "somewhat diagrammatic frag 
mentary elevational view of the portion of the 
machine for rolling threads into pipes, the por 
tion of the apparatus shown in Figure 4 being 
positioned to the left of the portion of the ap 
paratus shown in Figure 1, part of the apparatus, 
however, being shown in both of Figures 1 and 4; 

Figure .. 5 is an enlarged fragmentary detail 
view partly in elevation. and partly in vertical 
croSS Section showing the thread rolling dies and 
the mechanism for operating them; 

Figure 6 is a fragmentary elevational view...of 
the apparatus-shown in Figure. 5...as viewed from 
the right-hand end of. Eigure 5; 

Figure 7 is a fragmentary elevational view to 
enlarged Seale showing a portion of the structure 
shown in Figure. 6; 

Figure 38. is a fragmentary, plan view of the 
structure shown in: Figure.7; 

- Figure.9 is an elevational view showilag the 
structure of Figure 8...as viewed from the right 
hand- end of that figure; 

Figure.10, is across-sectional views showing, a 
pipe joint, made-of-pipes threaded by the use of 
my invention; and Figure.ll is a greatly enlarged diagramshow 
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ing the shape of the dies and the thread formed 
thereby. 

Referring now more particularly to the draw 
ingS and eSpecially to Figures 1 and 4, the ap 
paratus shown comprises pipe feeding apparatus 
which is shown in Figure 1 and apparatus for 
rolling threads into pipe ends which is shown 
in Figure 4. The feeding apparatus comprises 
a Supporting structure 2 conprising an I-bean 
3 upon Which is carried a member 8 adapted 
to be bolted to the I-beam 3 at desired adjusted 
locations along the I-beam by bolts 5. The ninen 
ber 4 carries at its left hand end viewing Figure 1. 
One of a pair of co-operating V-shaped guides 6, 
the two guides 6 being in horizontal alignment 
and together forming an upWardly oper V 
shaped guideway for positioning pipes for pre 
sentation to the threading dies. The other of 
the guides 6, shown at the left-hand end of 
Figure i and at the right-hand end of Figure 4, 
is carried by the main frame of the againe. 
There are also provided two generally angle 

shaped support members 8, one carried by the 
member 4 and the other by the main frane , 
which together constitute an inclined chute or 
trough for delivering pipes to the guideway 8, 6. 
The members 3 are adapted to be spaced apart 
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a distance determined by the length of the pipes 
being threaded so that the respective pipe ends 
are supported by the respective members 8. The 
member 4 is moved along the I-beam 3 to posi 
tion the member 8 carried thereby appropriately 
relatively to the other member 8 which is 
mounted in fixed position on the main frame 
so that pipes delivered to the upper end of the 
chute or trough 3, 8 will be supported thereby at 
their ends and will roll down by gravity toward 
the guideway 6, 6. 

Also carried by the meinber 4 is a guide bracket 
9 for guiding a rod a carrying at its left-hand 
extremity, viewing Figure 1, a member is freely 
rotatable on the rod. The bracket 9 is con 
structed and arranged so that the finember 
is approximately aligned with the guideway 6, 6 
as will presently be described. 

Also carried by the I-beam 3 is a bracket 2 
to which is pivoted at 3 a fluid pressure cylinder 
4 within which operates a piston having a pis 
ton rod 5 connected at 6 with the end of the 
rod 9. The bracket f 2 may be adjusted along 
the I-beam 3 as required. 
There are provided two similar pipe actuating 

members f, one pivoted at 8 to a bracket 9 
carried by the I-beam 3 and the other pivoted 
at 2 to a bracket 2 carried by the frame 7. 
Each of the actuating members f is operated 
by a piston in a fluid pressure cylinder 22, means 
being provided as will presently be described for 
operating the pistons in the two cylinders 22 
simultaneously. The respective cylinders 22 are 
pivotally mounted on their brackets by pivots 23 
and their respective piston rods 24 are pivoted 
to the respective actuating members 7 at 25 
(Figure 2). 
Each of the actuating members 7 has a gen 

erally upwardly extending portion 26 and a gen 
erally downwardly extending portion 27. Upon 
pivotal movement thereof about the axis of its 
pivot pin in the clockwise direction viewing Fig 
ure 2 through action of the piston in the corre 
sponding cylinder 22 the portion 26 Swings down 
Wardly and the portion 27 Swings upwardly from 
the position shown in the drawings. Movement 
of the actuating members 7 in the counterclock 
wise direction viewing Figure 2 is limited by Con 
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tact of the foot of the portion 27 with the upper 
Surface of its Supporting bracket. 
The two dies for rolling threads into the ends 

of the pipes are designated respectively by refer 
ence numerals 29 and 3G (Figure 5). The die 29 
is adapted to be disposed inside the pipe end 
when the pipe end is presented to the dies and 
the die 30 is adapted to be disposed outside the 
pipe end. The die 29 has a projection 3 adapted 
to enter the pipe and an inclined annular shoul 
der 32 between the projection 3 and the die 
proper. The member also has an inclined an 
nular shoulder 33. The die 29 is mounted for 
rotation about a fixed axis and that die and the 
member are coaxially mounted. The die 29 
has a radial flange 34 which serves a number of 
purposes, one of those purposes being to stop 
and position the pipe when introduced over the 
die 29. 

Before proceeding with a detailed description 
of the dies and their operating mechanism it 
may be desirable to describe the operation of the 
mechanism for feeding the pipes one by one to 
the dies. The pipes are fed onto the inclined 
chute 8, 8 by any Suitable means, as, for exam 
ple, from a hopper or by hand. In any event, 
a Supply of pipes is continuously provided on the 
chute 8, 8, the pipes rolling down the chute by 
gravity and contacting One another as shown in 
Figure 2. When the actuating members 7 are 
in the position shown in Figure 2 they restrain 
the pipes from rolling down the chute with the 
foremost pipe on the chute in position A. When 
the cylinders in the pistons 22 are moved up 
Wardly by the ineans for synchronously operat 
ing such pistons, which will be described below, 
the members it are turned in the clockwise direc 
tion about the axes of the pivots 3 and 2 until 
the portions 26 thereof pass below the level of 
the chute whereupon the foremost pipe on the 
chute moves by gravity from position. A to posi 
tion B in Figure 2, the remaining pipes follow 
ing down the chute by gravity. The foremost 
pipe is arrested by the stop or stops 28 when it 
ireaches position B. When the pistons in the 
cylinders 22 are moved downwardly the mem 
bers 7 turn counterclockwise and the portions 
26 thereof lift the foremost pipe over the stops 
28 SO that it rolls down the chute, at the same 
time preventing the pipes behind from rolling 
down. The foremost pipe rolls down the chute 
and drops into the guideway 6, 6. 
When a pipe is lying in the guideway 6, 6 its 

axis is slightly lower than the common axis of 
the die 29 and the member as shown in Fig 
ure 2, wherein the pipe is designated P. With 
a pipe resting in the guideway 6, the piston 
in the cylinder 4 is moved toward the left view - 
ing Figure 1 causing the member to engage 
the end of the pipe remote from the dies and 
exert preSSure thereagainst toward the left or 
toward the dies. It should be mentioned that, in 
the embodiment shown the box ends of the pipes 
are being internally threaded. The member 
pushes the pipe along the guideway so that the 
box end of the pipe moves over the projection 
3 of the die 29. The inclined shoulders 33 and 
32 engage the pipe ends and lift the pipe slightly 
so that as it is presented to the dies both ends 
are raised from the guideway and the pipe is 
supported entirely by the dies and the member 

f. When the pipe is in position to be operated 
upon by the dies its forward or box end is against, 
the flange 34 and its rearward or pin end is 
against the shoulder 35 of the member . While 
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the pipei is being operated on by the dies: it is : 
being urged to the left viewing Figures 1 and 5'. 
by fluid behind the piston in the -cylinder 4. 
It is to be remembered that the member is: 
freely rotatable, on the rod O so that when the 5 
pipe is being acted on by the dies :29 and 30 it 
rotates and the member rotates with it. 
After the pipe has been threaded the -member 
is retracted and the pipe is returned to aps. . 

proximately its original position in the guideway lo 
6, 6 as shown in Figure 1. Thereupon-the-men 
bers are turned in thes, clockwise, direction; 
their portions. 27 lifting the threaded-pipe sup: 
Out of the guideway: 6, 6 and discharging it to 
the left viewing Figure. 2. 
another pipe rolls down the chute against; the - 
stop or stops 28 as above described ready for . 
repetition of the cycle. 

Referring now more particularly to the mech 

At the same time als 

10 
maintain the support 49 in desired adjusted ar 
gular position upon the base 50. 
The frame has a guideway 61 receiving a dove-. 

tailed guiding portion 62 on the bottom of the - 
base-50 so. that the -base .50 and everything car 
ried by it may be moved toward and away from 
the die. 29. A piston in a -cylinder 63 has a pis 
ton rod 64 connected with the base 5) So that 
upon movement of the piston in the cylinder the 
base 5 is moved along the guideway 6 toward. 
or away from the die 29 depending upon the dir 
rection of novenerat of the piston in the cylinder. 
The piston is operated by hydraulic means pres 
ently to be described. Hydraulic actuation of , 
the dies 3 relatively to the die-29 has very im 
portant advantages over mechanical operation 
of the dies as mentioned above and as Will be 
further developed below. 
The piston rod 64 passes freely through a bore 

anism for Supporting and operating the dies 29 .20 Aa, in a bracket 84b, which is Stationarily mount 
and 30, the die 29 is disposed on the end of a 
shaft 36 rotatably mounted in-bearings 3 in the 
machine frame. (Figure - 5). The shaft; 36 is 
adapted to be rotated by a suitable source of : 
power through a coupling 38. The die "29 may 
beformed as -an "integral part of the shaft. 36 
or may be removably attached to the shaft so 
that different sized dies may be selectively used 
With the same Shaft. 
Fixed to the shaft 36 is a gear-39. The gear 80 

39 meshes with a gear 40 mounted on a stub 
shaft; 4 F. The gear 40 in turn meshes with a 
gear 42-fixed to a shaft 43 which is connected 
through 'a' flexible coupling 44 with a shaft 45. 
to which is fixed a gear '46. The gear 46 meshes 35. 
withia, gear fixed to a shaft'48 which carries. 
the die 39. The shafts 45 and 48 are journaled 
in a 2 support 49; which as shown in Figure 5. 
has a yoke-shaped forward end in which the die. 
30 is disposed: The support 49 is mounted atop 
a base 59. A pivot pin-5 f is connected with the 
base 50 and projects upwardly "therefrom. The 
pivot pin -5 enters a bore in the Support' A9 
whereby to position the support 49 upon the base - 

ed on the frame. The piston rod 64 is threaded 
for a portion of its length and has two pairs of 
co-operating locknuts 64c and 64d, one pair on 
each side of the bracket 64b. The locknuts 64c 

25 limit the movement of the piston in the cylin 
der 63 when the die -30 is retracted away from 
the die (29. The locknuts 64c may be adjusted 
to different positions when pipe of different din 
ameters is being operated upon. So as to desirably 
limit the stroke of the piston and eliminate un 
necessary lost notion. The locknuts 64d. have 
no - function in normal 'Operation of the appa 
ratt.S. but may be used to limit the forward move 
inent of the piston during Setting up; also they 
Serve as a safety device to stop the piston in the 
event of die breakage sor other emergency. In 
Figures 5, 6, 7 and 8 clearance is shown between 
the locknuts 64d. and the bracket 64b as the for 
ward movement of the piston is limited by bot 

40 tonning of the flange 34 in the annular recess 
65 presently to be described. 

I have mentioned above the flange 34 on the 
die. 29 which serves as a stop for the end of the 
pipe disposed over the die 29. The flange 34 also 

56 for limited turning movement about the axis 45 has other fungtions. It enters an annular recess 
of the pin 5* (Figure 9). Thus I provide for pre 
cise angular adjustment of the die 30' for .co. 
operation with the die 29 whose position is, fixed. 
The base-50 has opposed upwardly projecting . 

portions. 52 and 53. The support, 49 has two: 
cross bores 54 in each of which is positioned a . 
pin-55. One end of each of the pins 55 is adapt-. 
ed to bear against the portion 52. Each of the 
bores 54 has at its end. Which is adjacent the 
portion 53 an enlarged and internally threaded. 
portion 56. A screw 5 is threaded into each of 
the portions 56. So that its inner end engages 
the adjacent end of the corresponding pin 55., 
The portion 53 has openings, 58 therethrough to 
provide for access to the screws 57. The screws. 
5"may have wrench receiving sockets. in their. 
Outer ends and a Wrench Such asan, Allen Wreach, 
may be inserted through each opening 58 to ens, a 
gage and turn the corresponding. Screw.57. The 65. 
angular: position...of the support 49 on, the base 
50 is adjusted by turning the Screws, 57 to exert 
pressure against or relieve pressure upon the re 
spective: pins. 55, the pressure of the pins. 55; 
against the portion: 52 causing turning;sof: the 70; 
support 49, about the axis...of the pin 5 until it . 
assumes: its desired adjusted position. At that. 
timentS.-are, tightened on bolts, 59,3connected; 
with and extending: upwardly from the base 50. 

65 in the die. 30. (Figure 5). The fiange and recess 
co-operate : to maintain the dies 29 and 30 in . 
relatively fixed axial position. Also, the radial 
dimensions of the flairage 34 and the recess 65 are - 

50 'proportioned. So that When the flange bottoms in 
the recess it limits the movement of the dies to 
Ward" each other and hence inits the extent of 
the operation upon the pipe. Thus I insure uni 
form, and accurate thread formation. 
Immediately behind the flange 34 the die. 29 

has a radial recess 66- against which two rollers 
6 bear to counteract the thrust against the die 
29. Of the die 3. When the latter is moved toward 
the former. The thrust bearings 67 are mounted 

60 in a head 68 mounted on the machine frame and 
adjustable toward and away from the dies by ad 
justing screws 69. 
During operation of the dies on the pipe the 

shaft 36 turns in the clockwise direction. When 
viewed: from the right-hand end thereof in Fig 
ure: 5. Thus the tendency of the die 29, as will 
be observed by a consideration of Figure 5, is to 
turn out of the end of the pipe or conversely to 
back the pipe off of the die 29 during thread for 
mation: To counteract that tendency the die 30 
is made of SOneWhat greater diameter than the 
die. 29; but the gearing is of necessity arranged 
So...that both dies turn at the same angular veloci. 
ity, but in opposite directions. Thus during thread 

through elongated islatssGC in the Support A9-sto. 75, formation: the die 36 not only co-operates with 
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the die 29 to form threads in the pipe but also 
exerts a frictional force on the outside of the pipe 
tending to turn the pipe onto the die 29 and 
thence prevent it from backing off. Since the end 
of the pipe is disposed against the fiange 34 dur 
ing rolling of the threads it is maintained in fixed 
axial position relatively to the dies during the 
thread forming operation. 
The gearing is enclosed within a casing . Dis 

posed within the casing and connected with the 
shaft 43 by a coupling if is an oil pump 2 (Fig 
ure 5) which picks up the lubricating oil from the 
bottom of the oil pan and delivers it through 
pipe (not shown) to the gears and bearings. 
The shape of the dies is of great importance in 

the formation of my improved threads. One of 
the dies is a thread forming die while the other 
die is a non-thread forming die which co-operates 
with the thread forming die to cause the metal 
of the pipe to flow into the thread forming die. 
The dies have complementary metal forming 
faces, the thread forming die preferably having 
thereon a helical metal forming projection whose 
side walls are substantially parallel to each other 
and the non-thread forming die having thereOn 
a helical metal forming projection whose Side 
walls are inclined to each other, Which inclined 
side walls extend substantially to the crest of the 
second mentioned projection, the projections be 
ing in axially staggered relation. The projections 
are shown to greatly enlarged scale in Figure 11. 
in that figure the thread forming die is the die 
29 since it forms the threads on the inside of the 
box end of the pipe. The dies for operating On 
the pin end of the pipe are reversed, the thread 
forming die being the outside die. In Figure 11 
the outside die 38 is a non-thread fortning die. 
The helical metal forming projection of the thread 
forming die 29 is shown at 13 and the helical 
metal forming projection of the non-thread 
forming die 33 is shown at 4. The side walls 
75 of the projection 3 are substantially parallel 
to each other while the side walls 6 of the pro 
jection 4 are incined to each other and extend 
substantially to the crest of the projection 4. 
The projections 3 and is are in axially staggered 
relation. The inclined side walls 26 of the helical 
projection is on the die 3 preferably have 
rounded corners 3 and 79 at their top and bot 
tom extremities respectively. The dimension of 
the projection 4 axially of the pipe at its crest 
is not over about half of the axial dimension of 
the projection 3. In between the convolutions 
of the projection 'E is the face of the die 39 has a 
helical groove 3g of somewhat dished shape merg 
ing through the rounded corne's 79 into the in 
clined Walls 6 of the projection 4. Since the 
axial dimension of the projection 24 at its crest 
is not over about half the axial dimension of the 
thread forming projection 73 of the die 29 the 
groove 88 is of substantially greater axial dimen 
sion than the projection 3. 
The end face 8 of the helical thread forming 

projection 13 is shown as being Substantially at 
right angles to the side walls 5 so that the thread 
forming projection 3 is substantially Square as 
shown in Figure il. The dies co-operate So that 
in the threaded pipe the thinnest Section at the 
thread is at least about eighty per cent Of the 
thickness of the pipe Wall at a point removed from 
the thread. 
The improved results obtained by Iny improved 

dies are realized to the fullest extent through the 
hydraulic actuation of the dies toward each other. 
Hydraulic actuation plus the shape of the dies re 
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12 
sults in formation of a thread greatly Superior to 
rolled threads heretofore produced. 
As the outer die 3 moves toward the inner die 

29 and engages the outer Surface of the pipe it 
first deforms or corrugates the pipe So that in its 
initial stages the pipe is wavy internally and ex 
ternally like corrugated iron culvert pipe. This 
corrugation of the pipe results in its being fore 
shortened, i. e., in its length being somewhat de 
creased. As the pipe is foreshortened the piston 
in the cylinder 4 moves forward due to the con 
stant hydraulic pressure which is applied to it. So 
that during the foreshortening process the box 
end of the pipe is at all times maintained firmly 
against the fiange 34. The foreshortening and 
corrugating process may continue for a number 
of revolutions, say twenty, until the inner faces 
of the corrugations engage the bottom of the 
groove between the convolutions of the thread 
forming projection 3. At that time the hydrau 
lic pressure on the die allows for commencement 
of flow of the metal of the pipe Without shearing 
of the metal. The non-thread forming projection 
74. With its inclined faces and rounded corners 
causes the metal of the pipe to foW Somewhat 
axially along the groove between the convolutions 
of the thread forming projection 3 to fill the 
corners of the groove and thus produce a Square 
cornered thread. Continued hydraulic pressure 
consolidates and Solidifies the metal so that a 
Strong compact netallic Structure results. 

During the thread formation the metal is 
Squeezed so that it is caused to flow Without any 
Substantial shearing to form threads projecting 
from one surface of the pipe while the opposite 
Surface is deformed; thus the metal throughout 
the entire thickness of the pipe is flowed and 
reshaped during thread formation. The metal 
flow is limited at the crests of the incipient 
threads and the metal is forced laterally gen 
erally parallel to the crests to form the generally 
Square thread corners. 

Figure 10 shows a joint between two sections 
of pipe having threads rolled thereinto in ac 
Cordance with my invention. The section 82 has 
an internally threaded box end 33 and the Sec 
tion 84 has an externally threaded pin end 85. 
The internal threads in the box end and the ex 
ternal threads in the pin end are of substantial 
ly the same form except that the internal threads 
face in Wardly and the external threads 
face outwardly. Since the threads are substan 
tially Square they interfit very accurately and 
provide the maximum resistance to pulling out. 
Also, due to the form and proportions of the 
threaded pipe ends as above explained, the joint 
is exceptionally strong in tension tests to failure. 
The thread proportions and dimensions are 

determined by the dies and are, of course, the 
Sarine as the proportions and dimensions of the 
dies. The surface of the pipe opposite the 
thread has a helical depression whose dimension 
axially of the pipe at its botton is not over about 
half the dimension of the thread axially of the 
pipe and the depression is disposed radially op 
posite the Center of the thread crest. A helical 
projection is disposed radially opposite the thread 
throat. The projection and depression merge 
into each other through rounded corners. The 
helical projection opposite the thread throat has 
a dimension axially of the pipe at least one-third 
greater than the dimension axially of the pipe of 
the thread throat. The side walls of the helical 
depression opposite the thread Crest are inclined 
toward each other and extend substantially to . 
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the bottom of the depression. The thinaest-sect 
tion at the thread is at least about eighty per 
cent of the thickness. Of the pipe-wall at a point. 
removed from the thread. 
The operating and controlling mechanism is 

4. 
f4, so that depending upon; the position of the 
valve fif compressed air may move the pistonia: 
the cylinder: 4 in eithers direction. The func 
tion accomplished by that: moveanent'..has al 

: si; ready been explained:. 
shown in Figure...4. The oil tank for the hydrau 
lic actuating mechanism is shown at 86. The 
pump for placing the oil for the hydraulic cyline. 
del's under pressure, is shown at 8. Oil is drawn : 
out of the tank 86 through a pipe 88" and is der - 0 
livered from the pump 87 through a pressure line, 
89 to a 4-way, valve 90 having a valve operating: 
lever 9. The valve may be of conventional form. 
When the die 30 is to be... moved toward the die. 
29: the valve 90.is operated so that the fluid from 
the pressure line 89 passes through a pipe. 92 to 
the Outer end of the cylinder 63 to push the: pist. 
ton in that cylinder in the upward direction viewer. 
ing Figure. 5. The fluid in front of the piston. 
passes; out of the cylinder 63 through a pipe 93 220 
to a T-94 in a pipe 95. A one-way valve. 96-per 
mits flow. of fluid only from right to left and not 
from left to right in the pipe: 95 viewing: Figure. , 
4. Therefore, 
through the pipe.93 is constrained to move to 
the left in the pipe 95. 
The pipe 95 delivers - the fluid to a flow-con 

trolling throttle valve 97 having an adjustment 
device.98, for controlling the opening therein so 
that a desired amount of throttling of the fluid. 
passing to the valve 97 through the pipe 95 may 
be obtained. Fluid leaving the valve 97 passes 
through a pipe O and back into, the tank: 86. 
Thus the throttle valve 97 is effective to throttle 
or slow down the flow of fluid from in front of 
the piston in the cylinder 63 when the die 30, is 
being moved toward the die 29. By a proper 
setting of the valve 97 the desired speed of move 
ment of the die 30 toward the die 2.9 maybe ob 
tained so as to bring about the proper metal flow. 
However, the hydraulic system is such that when 
the die, 3...is withdrawn away from the die, 29 
the throttle, valve 97 does not function. So that 
the speed of withdrawal may be-rapid-and-in 
dependent of the speed of advance. When the 
die 30 is to be withdrawn away from the die 29 
the valve 90 is moved to the position in; which 
the fluid under pressure from the pipe 89 passes 
out of the valve through the pipe O and thence 

the fluid passing down Wardly, 
25. 

35: 

shaft or geared to the pump; shafts. 

30: 

The shaft 36:may be driven through the COL: , 
pling. 38 by an electric. motor f4: through, a 
suitable. gear; reducer. The : pump 8 may be: 
operated by an electric.motor, either. On the same 3 

Electrical 
energy may bei delivered to a switch box: 5, 
through. Wires (not shown) passing through an: 
inlet; conduit if f : arad to the respective motors, 
through conduits:fff and through a conduit:8: 

: 15 to conticol switches: 9: Ehe electrical control; 
systern may be conventional. . 
When a pipe endis; to be threaded the die: 30.2 

is moved away, from the: die: 29, a 2 pipe end is: 
introduced over the die: 29 as: above. explained,.. 
the dies and pipe are rotated and during, Such: 
rotation the die. 30 is moved against the OlitSide: 
of: the pipe: end opposite' the die; 29 as above: 
explained to roll threads into the pipe end. When: 
the threading has been completed the die; 3.9 may 

: be retracted; and the pipe, slowed up, relatively: 
to the die. 29 manually-or otherwise. Whereupon : 
the threaded pipe automatically backs: off of the 
die 29. This is a rapid way of removing a?: 
threaded pipe from the die; If desired, the rota 
tion of the dies may be-stopped and the pipe may: 
be turned off of the die. 29. The: dies' may be: 
rotating or stationary when the pipe, end is pree. 
sented thereto prior to threading. 
My metal pipe.having a rolled thread is claimed: 

in my divisional application Serial No. 189,828, 
filed October 12, 1950." 
While. I have shown and described, present: 

preferred embodiments of: my, invention, and a. 
present preferred method of practicing...the, Same. 

40: it is to be distinctly understood that the inven 
tion is not limited thereto; but may be otherwise: 
variously... embodied and practiced within thei: 

45 

through the one-way valve.96 into the T94. Due 50 
to the throttling effect of the valve 97 the fluid 
passes upwardly through the pipe 93 and into 
the: cylinder: 63 at the side of the piston nearest 
the die 30. The fluid from the side of the piston 
remote from the die 3 passes out of the cylin 
der through the pipe 92 through the 4-way valve 
90 and back to the pipe:f O0: through a pipe 02. 

There... is provided a source of compressed air 
which passes through a pipe.:03"to a valve-04 
controlled by a treadle C5. Depending upon 
the position of the treadle the valve 04 may di 
rect the air under pressure through either of 
two pipes 06 and O. Those pipes lead through 
pipes (8 and 0.9 respectively to the lower and 
upper ends of the cylinders 22 so that by opera 
tion of the treadle 105 the actuating members fl 
are operated. Only one of the cylinders 22 is 
shown in Figure 4 but the pipes 06 and OT are 
connected with both of such cylinders in like 
28. 
The source of compressed air is connected 

through a pipe O with a hand operated valve 
so that the compressed air may be delivered 

through either of two pipes 2 and i3. Those 
pipes lead to the respective ends of the cylinder 
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scope- of the following claims. 
I claim: 
1. In a machine for rolling...threads into: metal 

pipe, a rotary die adapted to be positioned inside. 
a pipe end, the die being mounted for rotation 
about a fixed axis, a second rotary die adapted 
to be positioned outside the pipe end, a Support, 
in - which the second die...is mounted, a base. On 
which the support is pivotally mounted, the bases 
being movable generally toward and away from 
the first mentioned die, and means for maintain-- 
ing the support in desired angular position'about 
its pivotal mounting on the base: 

2. In a machine for rolling threads into metal 
pipe, a rotary die adapted to be positioned inside 
a pipe end, the die being mounted for rotation 
about a fixed axis, a second rotary die adapted 
to be positioned outside the pipe end, a support 
in which the second die is mounted, a base on 
which the support is pivotally mounted, hydraulic 
means for moving the base toward and away from 
the first mentioned die, means for maintaining 
the support in desired angular position about its 
pivotal mounting on the base and means for ad 
justably positioning the base relatively to the 
hydraulic means in the direction of movement 
of the base. 

3. In a machine for rolling threads into metal 
pipe, opposed rotary dies having complementary 
metal forming peripheries, one of Said peripheries 
having thereon a helical metal forming projec 
tion comprising a plurality of Convolutions hav 
ing in axial cross-section a substantially flat crest 
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extending generally parallel to the axis of the die 
and Substantially flat side walls Substantially per 
pendicular to said substantially flat crest fortning 
a depression between adjacent convolutions of the 
projection, the botton of said depression being 
Substantially flat in axial cross-section and ex 
tending generally parallel to the axis of the die 
and joining the side walls of adjacent convolu 
tions of the projection, and the other of said 
peripheries having thereon a helical netal form 
ing projection comprising a plurality of convolu 
tions directly opposed to the helical depression of 
the first mentioned periphery, the helical metal 
forming projection of the second mentioned pe 
riphery having in axial cross-section an elongated 
Substantially flat crest extending generally paral 
lel to the axis of the die whose dirnension axially 
of the die is not over about half the dimension of 
the depression of the first mentioned periphery 
axially of the die and outwardly inclined Side 
Walls with rounded corners at the top and botton 
extremities of the side walls, said elongated crest 
being of sufficient length to force the metal of the 
pipe into Said first mentioned depression and 
against the botton thereof and the Side Wals 
being SO related as to create axial foW of Said 
metal to fill the corners of Said first entioned 
depression. 

4. In a machine for rolling threads into metal 
pipe, rotary complementarily threaded dies 
adapted respectively to be positioned inside and 
outside a pipe end when the pipe end is presented 
thereto and to cooperatively roll threads into the 
pipe end, means for Supporting said dies So that 
the Outer end of the inside die is unSupported to 
permit the pipe end to be introduced endwise 
thereover, the inside die having a radial flange 
located in Wardly of the threads thereof at a pre 
determined distance and Spaced from the unSup 
ported outer end thereof acting as a stop to limit 
the extent to which the pipe end passes over the 
inside die and thereby determine the location of 
the threads in the pipe, and the Outside die hav 
ing a radial groove receiving the radial flange of 
the inside die to maintain the dies in relatively 
fixed axial position during formation of the 
threads in the pipe. 

5. In a machine for rolling threads into metal 
pipe, rotary complementarily threaded dies 
adapted respectively to be positioned inside and 
outside a pipe end when the pipe end is pre 
sented thereto and to cooperatively roll threads 
into the pipe end, means for supporting said dies 
So that the outer end of the inside die is un 
Supported to permit the pipe end to be introduced 
endwise thereover, means acting on the outside 
die to move that die transversely of its axis to 
ward the inside die, the inside die having a 
radial flange located inwardly of the threads 

O 

20 

25 

30 

35 

O 

50 

55 

30, 

6 
thereof at a predetermined distance and spaced 
from the unsupported outer end thereof acting 
as a stop to limit the extent to which the pipe 
end passes over the inside die and thereby de 
termine the location of the threads in the pipe, 
and the outside die having a radia groove re 
ceiving the radial flange of the inside die to 
maintain the dies in relatively fixed axial posi 
tion during formation of the threads in the pipe, 
the radial dimensions of the flange and groove 
being proportioned so that the flange bottoms in 
the grooves upon predetermined movement of the 
outside die toward the inside die whereby to 
limit the extent of action of the dies on the pipe, 
and roller Eleans acting against the portion of 
the inside die at the side of the flange thereof 
remote from the outer end of the inside die and 
remote from the outside die Supporting the in 
Side die against bending caused by the action of 
the means for moving the outside die toward the 
inside die and thereby minimizing deflection of 
the inside die during rolling of threads in the 
pipe end to effectuate the initing effect of Said 
flange and groove. 

HARRY J. FINCH. 
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