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39 Clairas. 

This invention relates to tube benders and haS 
Special reference to a portable deyice for bending 
thin walled metal tubes such as those employed 
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for electrical conduit pipes. 
Considerable difficulty has been experienced in 

the past in bending thin Walled tubes at the point 
of installation. Machines are KoWWim With Which 
tie bending of this type of tubes may be satisfac 
torily accomplished but these are large machines 
incapable of being transported about on the job 
at which the tubes must be installed. In the 
construction of large buildings this means a great 
deal of lost time While the Workman is going be 
tween the point of instalation of the conduit and 
the bender, sometimes requiring the workman to 
go from , the twentieth or tirtieth foor to the 
baSement to put a bend in a piece of conduit tube. 
On the other hand, Inany of the large Inachines 
are found to be incapable of properly bending 
very thin walled tubes, such as will come into use 
for conduits with the development of satisfactory 
device for bending them at their point of use, 
Such a device must be capable of producing a 
Smooth even bend without undesirably distort 
ing or materially fattening the tube. 
We have therefor? aimed to provide a portable 

tube bender capable of bending thim Walled metal 
tubes having means for simultaneously compress 
ing the tube and bending it in the compressed 
883, 

Ånother object of the invention is the provisio 
of a bender Which may be rapidly and con 
Weniently altered to accommodate tubes of vari 
OUus sizeS. 
A further object of the invention is the provi 

sion of a bender having a member provided with a 
tube holding Surface, a member provided with an 
arcuate tube receiving surface and I means for 
bringing the tWO Surfaces together in a manner 
Such as to roll the tube against and to the curva 
ture of the arctiate Surface. 
A stili further object of the invention is the 

provision of a hydraulically driven bender having 
a laterally mivjvable follow bar adapted to receive 

tube, a tube shoe having an arcuate surface 
cooperabie therewith, and a hydraulic piston piv 
otally. Secured to the tube shoe for driving it in 
bending a tube. W W N 

Other objects and attendant advantages Wyvil 
become apparent to those skilled in the art from 
the following description and the accompanying 
drawings in which- M 

Figure 1 is a top view of the bendier with the 
partS. in the position they occupy when the tube 

ö is inserted for bending; 
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Fig. 2 is a top view partly, in section ShoWing 
the position of the parts shortly after the bend 
ing operation ihas beg Alfin; 

Fig. 3 is a view º similar to Fig. 2 showing the 
position of the parts at the completion of the 
bending operation; 

Fig. 4 is a vertica longitudinal section through 
the bender; and 

Fig. 5 is a section on the iline 5-5 of Fig. 2, 
showing the manner in which the tube is held 
from undesirable distortion during the bending 
operatio. N W 

In a general way the invention contemplates 
the provision of a follow bar having a surface de 
pression adapted to partially receive a tube to be 
bent, a tabe shoe having an arcuate surface pro- i 
vided with a depression adapted to cooperate with 
the follow bar in circumferentially enclosing the 
tube, means for limiting the longitudinal move 
ment of the follow bar while permitting lateral 
movement thereof, and means for supporting and 
moving the tube shoe against the follow bar to 
move the follow bar laterally and move the tube 
against the arcuate depression in the tube shoe, 
whereby a uniform and smooth bend is formed 
in the tube. 
While any suitable or desired driving means 

may be employed, we have shown in this instance 
a hydraulic device substantially similar to that 
shown in our copending application, Serial No. 

73 

8 

466,094, filied July 7, 1930, wherein a body 8 is . 
arranged to provide a well 9 and a cylinder cham 
ber 1. An injector 12 is positioned in the body 
to transfer, fluid from the well 9 to the cylinder 
chamber i through a channel 13 through Oscil 
datory movernent of an injector iever 14, thereby 
moving a piston 15 outward in a power stroke. 
As described in the aforesaid application, a stop 
16 normally imits the downward movement of 
the injector iever 14 during the injection of fluid 
into the cylinder chamber 11 but may be moved 
to the dottedi iline position shown in Fig. 4 to per 
mit the lever to move downward beyond its nor 
mal stroke whereby the fluid is released from 
the cylindier cihamber 11 through the channel 13. 
A pinion 17 is positioned in the body 8 and is 
adapted to engage teeth 18 on the piston. i5 
whereby to permit the piston to be easily re 
tracted into the cylinder chamber. The pinion 17 
is fixed to a shaft 19 having a hand wheel 21 to 
permit the manual rotation of the pinion 17 in 
retracting the pisto. 

Pins 22 and 23 are positioned in time, body B at 
opposite sides thereof and serve to Stapport links 
24 and 25 against the bottom side of the body 10 
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and links 26 and 27 against the upper side of 
the body 10 to provide vertically Spaced pairs 0f t 
links. Pins 28 and 29 are positioned in the op 
posite ends of the links 24, 25, 26 and 27, the pin 
28 connecting links 24 and 26 and the pin 29 
connecting links 25 and 27. Backing members 
comprising rollers 31 and 32, are rotatably po 
sitioned upon the pins 28 and 29 between the links 
24 and 26 and the links 25 and 27, each of these 
rollers having a central face 33 of smaller diam 
eter than the remainder of the roller and end 
shoulders 34 and 35, inclined faces 36 and 37 
connecting the shoulders 34 and 35 with the face 
33. It is advisable, though not essential, that 
cross-links 38 and 39 be provided to connect the 
pins 28 and 29. These links may advantageously 
be placed against the outer faces of the links 24 
and 25 and the links 26 and 27 respectively. We 
have found it to be advisable to arrange these 
links so as to hold the pins 28 and 29 in slightly 
closer proximity than the pins 22 and 23 so that 
the links 24 and 26 and the links 25 and 27 will 
converge slightly toward the pins 28 and 29 for 
a purpose presently to be set forth. 
A follow bar designated generally by the nu 

meral 41 is provided with a flat back 42 adapted 
to bear against the face 33 of the rollers 31 and 
32 and sloping marginal faces 43 and 44 adapted 
to bear against faces 36 and 37, the cooperat 
ing faces serving to accurately position the follow 
bar when forced against the rollers 31 and 32. 
The forward side of the follow bar is provided 
with a semicircular depression 45 of curvature 

. substantially similar to that of the tube 40 to be 
bent and with outwardly projecting side edges 46 
and 47. Shoulders 48 and 49 are provided on the 
edges 46 and 47 to provide a guide and stop for 
a tube shoe presently to be described. 
A yoke 51 having ears 52 and 53 is secured to 

the outer end of the piston 15 by means of a 
pin 54. . A pin 55 extends between the ears 52 
and 53 and is maintained therein by means of 
cotter pins 56 and 57. The pin 55 serves to ro 
tatably support a tube shoe designated generally 
by the numeral 58. This consists of a bearing 
portion 59 adapted to rotatably receive the plin 
55, a web portion 61 and an i arcuate side 62 con 
stituting a tube receiving and forming portion. 
The tube shoe constitutes a segment of a disk 
into which the bearing portion 59 is eccentrically 
positioned and in which the arcuate side 62 con 
stitutes a portion of the periphery. The side 62 
is provided with a semicircular depression 63 of 
curvature substantially similar to the tube to be 
bent and with outwardly projecting si?ie edges 
64 and 65 adapted to be received between the side 
edges 46 and 47 of the follow bar and bear against 
the shoulders 48 and 49 thereof in which posi 
tion the Semicircular faces 45 of the follow " ball 
and 63 of the tube shoe cooperate to form a cir 
cle. This circle is adapted to be slightly small 
er than the outside circumference of the tube 
40, whereby the tube is placed under compres 
sion by bringing the edges 64 and 65 of the tube 
shoe against the shoulders 48 and 49 of the fol 
low bar. It Will be Seen, however, that Since the 
side 62 and the edges 64 and 65 are arcuate in 
shape the tube will be compressed throughout 
only a Small portion of its length, since the 
edges 64 and 65 of the shoulderS 48 and 49 are 
in contact at only a Single point. 
A tube Saddle , 66 is positioned On the tube Shoe 

58 slightly beyond the forward end of the arcu 
ate side 62. This consists of a block having an 
opening 67 for receiving the tube 40 and an ar 
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cuate inner face 68 adapted to bear against the 
tube 40. The saddle is pivotally secured to the 
tube shoe by means of a pin 69 passing there 
through. The pivotal support causes the face 
68 to frictionally engage the side of the tube 
when the tube saddle 58 is moved to produce a 
bending movement on the tube against the fol 
low bar. . 

In order to permit tubes of various size:S to be 
bent with the “device, auxiliary tube shoes and 
follow bars having the desired curvatures at 63 
and at 45 are provided with the device. When 
tubes of Small diameter are to be bent it may be 
necessary to bring the backing members 31 and 
32 closer to the body 8. We have, therefore, 
provided sets of openings '71, 72, 73 and 74 to re 
ceive the pins 28 and 29 to permit the backing 
members to be positioned at varying distances 
from the body 8. 
One of the primary objects of the invention has 

been to produce a device of simple Operation and 
accurate results. In order to produce a bend in 
a tube it is merely necessary for the operator to 
bring the parts into the position shown in Fig. 1 
and insert the tube as ShoWn in dotted lines in 
this figure. It will be seen that the tube may 
be inserted through the saddle 66 as far as may 
be desired, which permits the bend to be placed 
at any required point in a length of tubing. The 
injector handle 14 is then reciprocated whereby 
the tube shoe 58 is brought into contact with 
the follow bar 41, compressing the tube there 
between. As reciprocation of the handle 14 con 
tinues, the tube shoe will be brought against the 
follow bar with greater force causing the latter 
to roll laterally toward the right facing Fig. 1, 
because of the tendency of the tube shoe to ro 
tate about the pin 55 as a result of its eccentric 
position. This tendency is further increased by 
the position of the pins 28 and 29, in closer 
proximity than the pins 22 and 23 since thereby 
the links 24, 25, 26 and 27 are swung to the right 
facing Fig. 1 as shown in Fig. 2 and 3 by the ro 
tation tendency of the tube shoe. As a result 
of this lateral movement of the links, and be 
cause of the links 38 and 39, the pin 29 and the 
backing member 32 are drawn slightly closer to 
the body 8 while the pin 28 and the backing 
member 31 are diraWin Slightly away. As recip 
rocation of the handle 14 proceeds the edges 64 
and 65 of the tube shoe roll along the shoulders 
48 and 49 of the follow bar and the follow bar in 
turn rolls toward the right facing Fig. 1 on the 
rotatable backing members 31 and 32 until the 
rear end of the side 62 on the tube shoe is 
brought into contact with the follow bar as 
shown in Fig. 3, at which i point the bending 
operation is completed. In this connection I 
have found it to be advisable to make the fol 
low bar 41 somewhat longer than the distance 
along the arcuate side 62 so that when the parts 
reach the position shown in Fig. 3 the folloW bar 
will project out beyond the rear end of the tube 
shoe to provide a substantial bearing for the 
tube. 
The device is so constructed that the operation 

of compressing the tube and of bending are driv 
en from the Same Source of power and coopera 
tion between the two forces as to time and place 
is automatically brought about. The same force 
serves to move the follow bar along the backing 
members 31 and 32. Another highly advanta 
geous characteristic of the machine is the fact 
that the tube is under pressure only in the area 
where bending is momentarily occurring. Fur 
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thermore, the backing members 31 and 32 serve 
not only to permit the follow barto move laterally 
but also act to position the follow bar and, 
through the follow bar, the vertical position of 
the tube shoe. Thus when the tube is inserted 
and force is applied the follow bar" is maintained 
agains de face 33 of the e backing members 
throughout the full length of its lateral move 
ment while the marginal edges 46 and 47 of the 
follow bar and hold the tube shoe in the desired 
position throughout the bending operation. The 
edges 64 and 65 of the tube, shoe and the shoulders 
48 and 49 of the folloW7 bar determine the amount 
of compression on the tube 40 and instre that 
this pressure Wii .be the same throughout the 
full length of the bend. 
bar Elong the backing members is facilitated by 
placing the links 24, 25, 26 and 27 in slightly con 
yerging Irelation so that When pressure is applied 
?ine, follovy bir is signty inclined ind as a 
natural tendency under the force to move in the 
desired direction. 

it Will be obvious taat the. bend in the tube is 
formed more through what might be termed a 
rolling or Manoiding operation than through strict 
y a, bending operation. The tube is, in reality, 
Tolled against the semi-circular face 633 of the 
tube shoe. A further distinctive feature of the 
de Wice is the fact that throughout its operation 
the metal fioW7s only in that very restricted por 
tion in which the tube is under pressure between 
the tube shoe and the follow bar. 
the tube from collapsing or becoming distorted in 
an undesirable manner during the operation and 
results in a perfectly Smooth, even bend in the 
tube. Wen When very thin Wall tubes are bent in 
tais mainner there is no appreciable fatterning of 
the tube Walls. Ås a result of this perfection and 
operation the device may be satisfactorily em 
ployed for pending inin Wall conduit tubes Winich 
it has heretofore been inpossible to bendi on 
other tran complicated and high priced machines. 

WVille wye have tinus described and illustrated 
a specific erabodinent of our invention we are 
a.Wiyare that numerous alterations and changes 
Înay be made therei Without materially depart 
ing froIIIa tine spirit of the invention or the scope 
of the appended claims 
WVe ciai?: 
i. A tube bender comprising, in combination, a 

laterally movable followy bar adapted to receive 
a, tube, a tube shoae in the form of a segment 
adapted to meet said follow bar to peripherally 
completely enclose said tube, means for secutiring 
Said tube in Saidi tube Snoe, and means eccentri 
cally Secured to said tube sinoe to force the same 
against said follow bar and to roll the former 
along the iaitter to bend saidi tube through an arc 
during saidi rolling Inovement. 

2. A tube bender "comprising, in combination, a, 
laterally movable follow bar, backing members 
for backing and positioning said follow bar, a 
tube shoe having an arcuate side adapted to co 
operate with said follow bar to clamp a tube 
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79 
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therebetween, means for securing said tube to 
Said tube Shoe, means eccentrically Secured to 
said tube shoe to force the Same against said 
follow bar whereby to roll the former along the 
latter and bend said tube through an arc, and a, 
-plurality of links for filexibly supporting said 
backing members upon said i last-mentioned 
S30S 
3. A tube bender coma prising, in combination, a 

portable driving unit having a frame and a driv 
ing member, links secured to said frame, rotat 

Moveret of the follovy - 

This prevents. 

33 
able backing members supported by said links in 
Spaced relation to said frame, a follow bar adapt 
ed to bear against said backing members having 
a depression for receiving a tube, a tube shoe 
having an arcuate side provided with a depres 
sion for receiving said tube and outwardly pro 
jecting edges adapted to bear against said follow 
bar whereby said tube may be compressed be 
tween said follow bar and said tube shoe, means 
for securing Said tube to said tube shoe, and piv 
otal means for eccentrically connecting said driv 
ing member with said tube shoe whereby to move 
the SEJMne along said follow bar to simultaneously 
con? press and bend Said tube. 

å. In E portable tube bender the combination 
of a folioW bar having a senicircular depression 
adapted to receive - one side of a tube andi mar 
gå?Ca side Wails provided with shoulders, a tube 
SAOe naving gan arcuate Side provided with a semi 
circular depression adapted to receive the oppo 
siite side of said tube and marginal side walls 
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adapted to bear against said shouldiers to limit . 
the pressure on said tube, means for securing 
Said tube to the forward end of said arcuate side, 
and hydraulic means eccentrically connected to 
said tube shoe for applying pressure to said tube 
shoe and rolling the marginal side was. along 
said shoulders, whereby said tube is rolled against 
said arcuate side. -1 : 

5. In a tube bender the combination of a fol 
low bar having a semicircul?r depression for re 
ceiving one side of a tube, a tube shoe having 
an arcuate side provided with a semicircular de 
pression for receiving the opposite side of Said 
tube, means for pressing said tube shoe against 
said follow bar to place a pressure on said tube, 
means for limiting the pressure on said tube, 
means for holding said tube against said tube 
shoe, and means for rolling said tube shoe along 
said follow bar to roll said tube against the arcu 
ate side of said tube shoe to place a, bend in said 
tube. 

6. In a bender the combination of a follow 
bar, a tube shoe having an arcuate side adapted 
to bear against said follow bar to enclose and 
cornpress a limited portion of a tube held there- - 
between, and hydraulic means eccentrically con 
nected to said tube shoe for progressively mov 
ing the area of compression along Said tube andi 
sinultaneously bending the same to place an 
arcuate bend in said tube. 
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7. In a tube bender having a body a pair of 
spaced backing members comprising rotatable 
rollers having a, bearing face, a, tube forming 
member having a face contacting with the bear 
ing faces, means on said rollers andi Said mem 
ber for guiding, the latter in longitudinal move 
ment over the former, spaced links for flexibly 
supporting said rollers on said body, and a Sec 
ond tube forming member arranged to press a 
tube against said member to compress said tube 
and move saidi first mentioned member longitu 
diinally to bend saidi tube. N 

8. In a bender, a tube sinoe comprising, a Seg 
ment having an arcuate side provided with a 
depression of a curvature to receive a tube to be 
bent, a pivotal bearing for supporting said shoe 
eccentrically positioned with respect to saidi arcu 
ate side, means for securing said tube in Said 
depression at one end of said arcuate Side, and : 
means for imparting straight line movement to 
said bearing to drive said tube Shoe. 

9. In a tube bender a follow bar comprising a 
bar having a longitudinal bearing face, a longi 
tudinal tube receiving depression, side edges 
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4. 
along opposed sides of said depression, and lon 
gitudinally extending bearing and guiding shoul 
ders at the junction of said side edges and said - 
depression, said bearing and guiding shoulders 
being in a different plane from the face of Said 
side edges. 

10. In a tube bender, a follow bar comprising, 
a bar having a longitudinal bearing face along 
one side thereof, follow bar guiding faces on each 
side of said bearing face, a longitudinal tube 
receiving depression along the opposite side 
thereof, side edges along opposed sides of Said 
depression, and longitudinally extending bearing 
and guiding shoulders at the junctions of Said 
side edges and said depression, said guiding and 
bearing shoulders being in a different plane from 
the face of Said Side edgeS. 

11. In 2, tube bender, a follow bar having a lon 
gitudinal tube receiving depression, a tube shoe 
having an arcuate tube receiving depression, 
means eccentrically secured to said shoe for.: 
pressing the same against said follow bar with 
said tube receiving depressions in registration to 
compress a tube therebetween, and means for 
holding said tube within the depression in said 
tube shoe, the shape and position of said tube 
shoe causing movement of said follow bar lon 
gitudinally to bend Said tube. 

12. In a portable tube bender, a body, at least 
one backing member supported on said body in 
sp?ced relation thereto, a follow bar positioned 
against said backing member and having a tube 
receiving depression, a tube shoe having an arcu 
ate tube receiving depression, means on said body 
eccentrically connected to said tube shoe for 
pressing the same against said follow bar with 
said tube receiving depressions in registration to 
compress a tube therebetween, and means i for 
holding said tube within the depression in said 
tube shoe, the shape and position of said tube 
shoe causing movement of said follow bar to bend 
said tube. 

13. In a tube bender a follow bar having a 
longitudinal tube receiving depression, a tube shoe 
having an arcuate tube receiving depression, man 
ually operable means eccentrically connected to 
said tube shce for pressing the latter against 
said follow bar with said tube receiving depres 
sions in registration to compress a tube therebe 
tween, and means for holding said tube within 
the depression in said tube shoe, of the shape and 
position of said tube shoe causing movement of 
said follow bar longitudinally to bend said tube. 

14. In a tube bender, a body, at least one back 
ing member supported on said body in spaced 
relation thereto, a follow bar positioned against 
said backing member and having a tube receiv 
ing depression, a tube shoe having an arcuate 
tube receiving depression, manually operable hy 
draulic means on said body eccentrically con 
nected to said tube shoe for pressing the same 
against said follow bar with said tube receiving 
depressions - in registration to compress a tube 
therebetween, and means for holding said tube 
within the depression in said tube shoe, the shape 
and position of said tube shoe causing movement' 
of Said follow bar to bend Said tube. 

15. In a portable tube bender, a body, at least 
one backing member, links for supporting said 
backing member on said body in spaced relation 
thereto, a follow bar positioned against said back 
ing member and having a tube receiving depres 
Sion, a tube shoe having an arcuate tube receiv 
ing depression, means on said body eccentrically 
connected to said tube shoe for supporting the 

1,985,604 
same and pressing said tube shoe against said 
follow bar with said tube receiving depressions in 
registration to compress a tube therebetween, and 
means for holding said tube Within the depres 
sion, in said tube shoe, the eccentric mounting 
of said tube shoe and the space relation betwee 
said tube shoe, said follow bar, and said backing 
member causing said follow bar to move with 
said tube shoe and bend said tube. 

16. In a tube bender, a follow bar having a 
tube receiving depression, a tube shoe having an 
arcuate tube receiving depression, means for hold 
ing a tube within the tube receiving depression 
of said tube shoe, a body having a cylinder cham 
ber, means on said body for supporting said fol 
low bar in spaced relation thereto, a piston in 
said cylinder chamber arranged to rotatably Sup 
port said tube shoe, manually operable means 
for forcing fluid into said cylinder chamber to 
project said cylinder and press said tube shoe 
against said follow bar with said tube receiving 
depressions in registration to compress said tube 
therebetween and move said tube shoe along Said 
follow bar to simultaneously compress and bend 
said tube. 

17. A bender comprising, in combination, a 
body having a chamber and a reservoir, a pis 
ton in said body, manually operable means for 
transferring liquid from said reservoir to said 
chamber to project said piston, and for releas 
ing the fluid therefrom, rack and pinion mecha 
nism for retracting Said piston, Spaced linkS piv 
otally secured at one end to said body in pairs 
above and below said piston, a pair of backing 
members pivotally Supported in opposed links of 
each pair, a tube shoe pivotally and eccentrically 
Secured to said piston, having an arcuate side 
adapted to receive a tube, means thereon for se 
curing said tube, and a follow bar between Said 
tube shoe and said backing members against 
which said tube shoe is, pressed by projection of 
said piston to compress said tube and cause said 
follow bar and tube Shoe to move laterally with 
respect to said piston to roll Said tube therebe 
tween against the arcuate side of Said tube shoe 
While under compression to bend said tube. 

18. A portable tube bender comprising a hy 
draulic unit adapted to rest upon the floor in- - 
cluding a body having a cylinder, a piston in 
said cylinder, and a manually operable means 
for injecting fluid into said cylinder to project 
said piston, a tube shoe eccentrically connected 
to Said piston, a follow bar operably positioned 
With respect to said tube shoe arranged to hold 
a pipe to be bent, at least one backing member 
for supporting said follow bar, links for sup 
porting said backing member on said body, and 
means for securing said pipe to said tube shoe, 
the parts being so positioned that projection of 
said piston brings about longitudinal movement 
of Said follow bar and rotation of said tube shoe 
thereagainst. M 

19. In a tube bender, the combination of a fol 
low bar, a pivotally supporting tube shoe having 
an arcuate side adapted to bear against said fol 
low bar to enclose and compress a portion of a 
tube therebetween, and means for imparting 
straight line movement to the tube shoe at said 
pivotal support to progressively move the area of 
compression along said tube, and simultaneously 
bend the same to place an arcuate bend in the 
tube. 

JOHN HERBERT ABRAMSON. 
EDWIN C. SWANSON. 
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