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Claim. 

My invention relates to tube benders and par 
ticularly hand service tools which can be carried 
about in the kit of a serviceman and which are 
adapted especially to bending relatively thin 
Walled tubing of a specified size. 
Among the objects of my invention is to pro 

vide a new and improved hand operated tube 
bender for thin-walled tubing which is easy to 
manipulate and relatively inexpensive to manu 
facture. 
Another object of my invention is to provide a 

new and improved hand operated tube bender 
Wherein a relatively movable lever can be ap 
plied to or separated from a relatively stationary 
part at any position of one with respect to the 
other. 

Still another object of my invention is to pro 
vide a new and improved tube bender wherein a 
movable lever is provided with a double grip upon 
a stationary member so that retention of one 
with respect to the other is balanced in order to 
minimize any lack of adjustment which might 
occur by reason of the wearing of the moving 
parts after a period of service. 
A further object of my invention is to provide 

as a Special feature in a nominal two-piece hand 
tube bender a means of attachment for the mov. 
ing parts of one with respect to the other such 
that the parts can be freely separated at the initi 
ation of a bending operation but which become 
inseparable throughout subsequent phases of the 
bending operation so that the parts may not be 
come inadvertently separated while a bend is be 
ing made or when the parts are coupled together 
and toSSed into a toolkit. 
A further object still of my invention is to pro 

vide a two-piece bending tool wherein the mov 
able part has a connection at both sides to the 
Stationary part and a window aperture so ar 
ranged that the degree of bend can be read with 
Out it being necessary to separate one part of 
the tool from the other. 
Another object is to provide a hand operated 

tube bender comprising a pair of levers which 
are SO Connected together that the levers extend 
in opposite directions from the bending area 
When the bend is being started so that the most 
desirable mechanical advantage can be had at 
the initiation of the bending operation. 
With these and other objects in view, my in 

Vention consists in the construction, arrange 
ment and combination of the various parts of 
my device Whereby the objects contemplated are 
attained, as hereinafter more fully set forth, 
pointed out in my claim and illustrated in the 
accompanying drawings, in which: 

Figure 1 is a side view of the bending elements 
of the device with a tube inserted showing the 
relative position of the parts at the start of a 
bending operation. 
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Figure 2 is a view similar to Figure 1 showing 

the relative position of the parts after a bend of 
90° has been made. 

Figure 3 is an end view partly in cross-section 
taken on the line 3-3 of Figure 1. 

Figure 4 is a top view with the parts in the 
relative positions shown in Figure 2. 

Figure 5 is a side view of the complete device 
drawn to a smaller scale showing the parts in 
the relative position they would have at comple 
tion of a 180° bend. 

Figures 6, 7 and 8 are side views similar to Fig 
ures 1, 2 and 5 showing a modified form of the 
device. 
One of the aims attempted in the construction 

of a hand service tube bender is to provide a tool 
which is so simple in its construction and man 
ner of operation that it will not become mis 
aligned or have its adjustment disturbed when 
it is given the customary hard usage which a 
mechanic is usually inclined to give tools which 
he carries about from day to day in his service 
kit. 
Tools of this kind likewise must be as light in 

Weight as Would be commensurate with the re 
quired strength so that they do not become a bur 
den for a mechanic to carry about when he makes 
Service calls in the field. It is highly desirable 
to have these tools as simple in construction as 
they can be made. So that a different tool can 
be carried for each different size without the ex 
pense or Weight involved becoming unnecessarily 
great. It must also be borne in mind that these 
requirements must not sacrifice the accuracy and 
ruggedness necessary in a tool of this kind. 
Bench tools which are common to the prior art 
are not suitable for being carried about in the 
field. 
In the drawings there is shown a tube holding 

member including a relatively stationary receiv 
ing element or bending block which determines 
the degree of curvature of the bend which is to 
be made in the tubing. The bending block shown 
is relatively Semi-circular having one flat side 
2 from Which a handle 4 extends. On the 
rounded portion of the bending block there is 
provided a groove 3 semi-circular in cross-sec 
tion which has substantially the same diameter 
as the diameter of the tube which is intended to 
be bent with the device. A clamp 6 is shown 
rotatably movable upon the handle 4 at a re 
duced neck 8 and the clamp occupies a posi 
tion between a shoulder 20 on the handle and 
the flat face 2 of the bending block. It will 
be noted that the clamp rotates about the axis 
of the handle 4. The clamp has a hook-like ele ment 22 shown in Figure 3 in a position engag 
ing a length of tube 24. In the same figure the 
clamp is shown in a released position by the dot 
ted outline 22. 
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A tube bending member is shown cooperable 
with the tube holding member and includes a 
handle 30 which is provided with a bending and 
forming element 32 comprising an elongated por 
tion having an elongated groove 34 of CrOSS-Sec 
tional curvature complementary to the groove 
in the bending block O. 
The head of the tube bending and forming ele 

ment is fork-shaped and comprises lateral ex 
tensions 36 and 38 which are Spaced apart a dis 
tance slightly greater than the thickness of the 
bending block 0. At the sides respectively of 
the bending blocks are raised bosses 40 and 4 
having such a height that they fit snugly between 
the side faces of the forming element. This pre 
vents the faces from scraping in contact With 
the flat side faces of the bending block, 
The lateral extensions of the fork are provided 

with slots 42 and 44, respectively. A shaft 46 
extends laterally through the bending block at 
the center of the radius of curvature and pro 
trudes outward a distance slightly in excess of 
the thickness of the extensions. 
On the bending element is shown a scale 4 

graduated in 15 intervals from 0 to 180. In 
one of the extensions is a Window 50 having an 
indicating mark 52 at one edge adapted to coin 
cide with the graduation of the Scale visible 
through the WindoW. 
In the modified type of connection shown in 

Figures 6, 7 and 8 a shaft 45'' is shown at the 
center of the radius of curvature of the bending 
blocks having a flat face 49 at One side. In this 
form the lateral extensions of the bending ele 
ment each have a slot 56 substantially equal in 
Width to the distance between the flat 49 On the 
shaft, and the opposite curved side. At the in 
side end the slot is widened out so that it is 
substantially round and has the same diameter 
as that of the shaft. 

In the Operation of the device as best seen in 
Figures 1 and 2, the tube 24 is first placed in the 
position shown in Figure 1 and the clamp 6 is 
then rotated into the position there Shown SO 
that it engages the tubing. This is done before 
the bending and forming element has been ap 
pied. 

After the tube has thus been engaged the form 
ing element is brought into the position shown 
in Figure 1 and the shaft 46 is slid into the slot 
42. This is at 0° of bend as shown in Figure 1 
and the groove in the bending and forming ele 
ment lies against the outside surface of the tubing 
24. In this position the handles 4 and 30 extend 
substantially in opposite directions from the 
bending block at the start of the bend. The han 
diles are then rotated one With respect to the 
other in a direction which will permit them to 
assume the relative positions shown in Figure 2. 
Figure 2 shows the position of the parts at the 
completion of a 90° bend as indicated by the reg 
istration of the index mark in the WindoW. If it 
is a 90° bend which is needed the parts of the 
tool can be immediately disengaged by merely 
unhooking the side elements from the shaft 46 
without it being necessary to reposition either of 
the members. 

If by chance this bend should be insufficient, 
the tube can be reinserted into the relatively 
stationary element at any time and the bending 
and forming element reapplied to the shaft and a 
further bending effected. The tubing can be 
bent further to a 180° bend with the parts in 
the relationship shown in Figure 5. 
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In the modified Version of the tool shown in 75 

4. 
Figures 6, 7 and 8, the forming member cannot 
be separated from the holding member except 
when the parts occupy a certain predetermined 
relationship. After the slot 56 has been slid Over 
the shaft while parallel to the face of the flat 49 
the parts are locked together when they are ro 
tated. To separate them in order to remove a 
bent tube they should again be rotated until the 
side of the slot is parallel to the flat on the shaft, 
Return to this position places the bending levers 
in the relative positions shown in Figure 6. Cus 
tomarily, the flat side of the shaft 46' is so posi 
tioned with respect to the direction of the narrow 
slot 56 that they can be hooked together at the 
start of the bending operation. When the parts 
are thus engaged they Will maintain engagement 
of one with respect to the other so long as the 
tube continues to be bent. They must always be 
returned to the initial position in order to un 
couple the two parts of the device. The same cou 
pled relationship will remain effective equally well 
When there is no tube in the bender and thus Will 
prevent the parts from becoming separated while 
the tool is being carried about in a tool kit. 
There has thus been provided a two-piece bend 

ing tool wherein the movable parts have been 
kept to the relative minimum and wherein the 
Wearing parts are balanced on opposite sides of 
the tube So that the parts Will remain in adjust 
ment in order to compensate for Wear which will 
invariably occur as the tool continues to be used. 
Some changes may be made in the construction 

and arrangement of the parts of my device with 
out departing from the real Spirit and purpose of 
my invention, and it is my intention to cover by 
my claim any modified forms of structure, or use 
of mechanical equivalents, which may be reason 
ably included within their scope. 

I claim as my invention: 
A portable, hand operated bending tool for 

tubing comprising a pair of members to be grasped 
and Supported One in each hand of a workman, 
One of Said members including a bending block 
having a substantially Semicircular edge with a 
tube-receiving groove therein, a handle lever ex 
tending from the side of the block remote from 
the groove, a clamp movably mounted on the 
handle lever adapted to engage the tube for hold 
ing it in the tool and a shaft at the center of 
Curvature of the Semicircular edge in the bending 
block extending laterally outwardly therefrom 
at both sides, said shaft having a flattened side 
portion extending parallel with the handle lever 
and the other of Said members including a lever 
arm, a grooved tube bending element at One end 
of the arm for cooperation with the bending block 
in performing a tube bending operation, lateral 
extensions overlying the sides of the bending ele 
ment and adapted to receive the bending block 
therebetween when said members are assembled 
for performing a bending operation, and a slot 
Opening through the forward edge of the lateral 
extensions and extending rearwardly inwardly 
generally parallel with the lever arm, said slots 
having at the outer ends thereof a width greater 
than the distance diametrically of the shaft at 
the flat portion thereof and smailer than the di 
ameter of the shaft and having an inner end sub 
Stantially equal to the diameter of the shaft 
Whereby said members may be assembled or dis 
aSSembled by relative movement of said mem 
bers in a direction generally longitudinally of said 
first named member when said members are in 
a position extending generally in opposed direc 
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