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FREDERICK A. C. SKINNER, OF ST, LOUIS, MISSOURI 

PIPErBENPINQ' MMEINE 

mums; were as 12.24.- swal R."- 728,945. 
To all whom it 000100702: . 
Be ' it known that I, FREDERICK A. C. 

SniNNnR, ’ a citizen vof the United States, 
residing at St. Louis, in the State of Mis 
souri, have invented certain new anduseful 
Improvements in Pipe-Bending Machines, 
of which the following is’ a speci?cation. 
My invention has relation to improve 

ments pipe bending maichines and consists 
in the‘novel features of: construction ‘more 
fully set forth the speci?cation and 
pointed outin the claims. ’ 
The objectrof the ‘present invention is 

primarily to bend a length of pipe into 
coils of uniform length and having bends 
of a uniform radii, valthough it‘inay be ef 
fectively used for bending rods or'bars to 
any desired shape. further object is to 
provide a power driven bending ‘machine 
‘which istauytomatic in its action ‘except'jfor 
feeding the machine which is manual. Fur 
tlier and other acvlvantages will’ be better 
apparent from‘ a ‘detailed description of the 
invention ‘in connection with the accom 
p?nying drawings, in ' which; 
Figure '1 'is atop/plan of my improved 

bending machine; Fi's- 2 ‘is a front elevat 
tion- thereof; 'Fig. 3' is an 'end elevetion' of 
the maéhin'e; Figs 4 is an enlarged top plan 
of the pipe'bénding'mechanism at the end 
of the bending ope‘rationiFigj 5 is an en 
larged top pla‘n'of the bending mechanism 
in ‘ inoperative position, or idle, between 
bending operations; Fig. 6 is? a combined 
side elevation end middle- verticahcross 
séétion through ‘the gear and bending mech 
anism‘ mounted thereon; Fig. 7'is a cross 
sectional detail taken on the line of 
Fig‘; 4;“ Fig. 8 is ‘a’ side elevation of the 
pipe clamp hinged to the abutment mem 
ber; Fig. 9 is abross-sectional'detail there 
of‘ taken on the line 9.—9 of Fig. 8; and 
Fig. 10 is a sectional detaii'tak‘en on ‘the 
line 10-10 of Fig. 5. 
Referring to the drawings, F represents 

a suitable struotural supporting frame corn 
p'l'isine' pests 1, 1.. em,‘ a marginel'llonsitu 
dinal member 2,-and end members 3, 3 sup 
ported on 'seiql Posts, and intermediate 1011, 
gitudinal members 4:, e Supported by‘ the 
end members" Mounted 9?? members ‘ 4, 41, 

near each end is‘ an upright Spindle, 5 having 
an‘ annular shou'lderb, a. gear 7 ‘ is fro‘? 
tatably 'niounted on said spindle rests 
0T1? the: .sl'wuldlér 6- ‘ vThe; bending m'eéhanisni 
OPP/fwd ‘by gear‘? is the same at both‘ ends 
of the, frame ‘F, hence" only one unit will be" 

' described, it ‘ being unders‘stoi)d‘théttw 
Present machine‘ is‘ made ‘double .i- 18-; 661m‘ 
prlees two bendln'g 11121118; merely'te increase 
its‘ 'e?iciency. A pinion 8 is'imounted' on 'a 
shaft"? having beefing at each. end ‘ins. t1 
330.1% b@a1'ing$“10, '10 secured .tdpqet'sf‘ 1'; .1', 
and Said Pinion meshes‘vith' a bevelsear 11.; 
ké‘yed ' to‘ a vertically disposed“ ‘shift '12 
mounted in a bearing 13 secured to ‘one of‘ 
themembers? 2. “Shaft ‘12 carries ‘a- pinibn 

on its iipper end‘ said pinion ‘meshing 
With and drivingthe spur gear 7,- sha‘e :9 
is driven by’ a motorM halving e‘drivé 
Sprocket 15' .cohnéc‘ted 110’ a ‘diriv'én sprbéket 
16, Q11 shaft My ‘a chain 17-7112 is.‘ missed; 
that gear 7 ,‘WhiCh is the PrQetimetedfiY'ins 
element of‘ the bending mechanism is‘eoni' 
stantly rotating While motorM is running. 
The ‘bb?ding 'rilechanism with gear 7" as its 
foundation may nbii" be; described: ' ’ 
"The spindle 5 ‘over which‘ gear rotates, 

terminates at its npper‘l‘endv in a’ redueed 
portion 18 over is v‘placed. an‘ abut 
ment member” held thereq? by a nut 20 
Screwed oier'ythl'eatds?l' .011’ theénd 9f said 
reduced poi‘?ollé t1}? dbuvtmie-ilvt l9'b9i1ighe1d 
ageinst- turning by‘. being boltedv to en’ an ' 1e 
22"‘seo'ured to"frar_ne ‘membjrs 4, '4. ' he, 
abutment member ‘is niorided with‘ 2» sir; 
cnlar‘ side '23; and ‘oppositely’ disposed 
sh‘ai hi3 Sides fauna 25 tangential to ‘said 
cir‘cn‘ a'r side, and a continuous ‘groove 25 
is formed in said sides'to receive. the ‘pipe 
P #0 lie/bent a'ls' will'rilore fully'eprear here? 
ina-?er- The circular part "(If gliders, 26 
is ‘conoentric with the rotation axis of'gealr 
7 L ' Hinge'dly seeured to the abutment mein? 
be“ .1918 e lclamrw £61" securely holding 
the Pipe ii that‘ Part Qf groove ‘2.6 formed. 
in‘ th‘i’?tra'igllt isidé 24 of thdabutment, é‘qiid 
cla'mp being‘ described detail'belo'w; ' 'llhe,v 
upper surface of gear "provided tw’owann'ular shoulders wand q’, and the 

285i the ‘gear bounded shouldera’ 
is whine" .Smbqth" j lies" redid “ 

55 

60 

65 

80 

85 

90 

95 

100 



10 

15 

20 

25 

30 

29 formed in it, said slot opening into shoul 
der a, and being of slightly less depth than 
the combined height of shoulders a, a’. A 
driving dog 30 is slidingly ?tted into slot 
29, and has a. recess 31 formed in its upper 
surface adjacent one side, and a stop screw 
31’ is screwed into the face 28 of the gear 
7 on the edge of slot 29 so that the end 
of said screw will enter the recess 31 to 
limit the movement of the dog 30 in said 
slot. The dog 30 is shouldered vat is near 
its free end and the nose 30 of said dog is 
urged out through the open end of ‘the slot 
by a spring 32 positioned between the inner 
end of said dog and closed end of the slot 
29. A'member 33having a. hub 34 at one 
end is slidingly mounted on the face 28 of 
gear 7, said hub being rotatably positioned 
over spindle 5 between gear 7 and abutment 
19, and a pair of guides 35, 35, having their 
inner edges, 6, e, inclined outwardly, are. 
securedto the upper face of member 33 ad 
jacent to the sides thereof. A slide plate 
36 is adapted to slide over the member 33 
as a base, con?ned by the guides 35, 35, 
said plate 36 having its edges 6’, e’ inclined 
to cooperate with edges 6, e of the guides. 
The inner endof the slide plate 36 has a 
spindle 37 projecting upwardly from it on 
which is mounted a grooved roller 38, said 

_ roller being held on the spindle by a nut 39 
screwed ‘over the threaded terminal 40 of 

' said spindle, and the outer end of said plate 

35 

36 has one corner cut out at right angles 
denoted by 00, the margins of said cut away 
portion intersecting the boundary of a. 
slightly more than semicircular recess 3/. 
The purpose of this formation will present 
ly appear. , The outer end of base plate 33 
is provided with an opening 41 through 

_ which is passed a spindle 42 projecting from 

45 

near one, end: of a lever 43, and a cam 44 
is pinned to said spindle between base 33 and 
the marginal face of gear 7. The'relation 
of the parts is such that this places the cam 

_ 44 in close proximity to the nose 30’ of dog 

50 

55 

30 so that when the dog is expelled by 
spring 32 it will be in position to engage 
the cam 44 provided the high side of said 
cam is toward the dog. The function of 
‘the cam will be better apparent from what 
follows. The short arm‘of lever 43 oper— 
ated toward the center of gear 7 and its eX 
tremity is shouldered as shown (Fig. 6) 
to, receive the reducedend of a link 46, the’ 

V opposite end 47 of said link being circular 

60 

depending'on- whether the lever is moved 

in shape and adapted to fit into recess y 
in plate 36. It should now be apparent that 
with an angular movement of lever 43 the, 
link 46 will be drawn out or forced in, 

from or toward dead. center with reference 
to, its spindle 42, and the slide 36. will like-. 

1 wise be moved either out or in, and, further, 
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cam 44 will be rotated. It will now be ap 
parent from Fig. 5 that the cut out corner 
as permits clearance for the swinging of link 
46 when the lever 43 is oscillated to its 
angular position for withdrawing the roller 
38 from abutment member 19. 

It will be observed from Figs. 5, 6 and 7 
that a lug a projects downwardly from, the 
bottom of base plate 33 at a point slightly 
inside of and beyond the pivotal point of’ 
link 46 with respect to the direction of ro 
tation‘ of gear 7, and this lug n is directly 
in the path of travel of dog 30 whensaid 
dog is in its outermost position in slot 29. 
However, should cam 44 be turnedto'the 
position shown in Fig. 5 thenose 30’ of said 
dog will impinge’ on said cam which forces‘ 
the dog back in its slot so that the shoulder 
70 will come inside the lug n and the dog 
will now pass under said lug. . 
The cam 44 is cylindrical except for 

slightly less than 90° of its peripheral sur 
face. Extending from the base of cam face 
45 is a cylindrical portion 44’ of reduced 
radius, and an inclined face 45' connects 
the portion v44’ with the outer cylindrical 
surface 48. r . . .V 

In order to secure the pipe P to the mem 
ber 19, the clamp 27 is provided, said clamp‘ 
comprising a block 50 hinged at 49' to clamp 
19, and a clamp member 51 pivotally con 
nected at 52 to- one end of said block._;A 
pin'53 is rotatably‘mounted in the block 
near the other end, said pin carrying a lever 
54 at one end and an eccentric 55 .at the. 
other end, said eccentric being rotatable in 
a slot 56 in the clamp member. After the 
pipe has been placed in groove 26 of the 
abutment member, the block 50 is swung 
downwardly (dotted Fig. 9) so that toothed 
groove '57 in the member 51 embraces the 
pipe after which the lever 54 is pulled down 
to cause the clamp member to come tightly 
into engagement with said pipe. . 
A trip 58 is provided for tripping the 

lever 43 at the end. of a bending operation 
and a spring latch 59 is provided forhold 
ing said lever‘and associated parts in in 
operative position betweenbending opera 
tions. - ~- 7 I 

In ‘order that the pipe P may be sup— 
ported during the bending operation a table 
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T is provided between the gears 7 and eX- ' 
tending to one side of them, said table being 
in the same'plane with the bottom of- abut-I 
ment 19. In order that the point at which 
the pipe is to be bent canbe quickly deter 
mined. a series of holes 60 are placed in the 
table T‘ and a gauge piu>61 inserted in that 
one which islspaced correctly from the abut-i, 
ment member to give the proper length coil 
whenthe pipe is, bent. ._ This will be better 
apparent from an inspection of Fig. 1. 

In. the operation of the ‘machine, u‘ief 
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power of‘ motor M is transmitted, through 
the gearing heretofore described, to each of 
the gears 7 so that they ‘will be Continuously 
rotating in opposite directions while the 
machine is in use. An operator is posi 
tioned alongside each gear 7 to perform such 
functions as are manual. We will assume 
that the bending ineihanisnr comprising 
slide 36, roller 38 and associated parts are 
in the position shown on the right hand 
side Fig. 1, which is the starting position 
for the bending operation. It will be noted 
(Fig. 5) that the lever 43 is in a position 
substantially at right angles to slide 36, side 
slide and roller 38 having been withdrawn 
by the link connection 46 with said lever, 
away from the abutment member 19. For 
this position of the lever 43 the cam 44 is 
turned as shown in Fig. 5 and its radial 
face 45'is out of the path of driving dog 
30 the nose 30’ of which is cammed by the 
outer periphery of ‘cam 44 so that the dog 
30 slips past the lug n. Thus the gear 7 
may rotate idly when the lever 43 is inthe 
position just pointed out. 
The operator now positions the pipe P 

that is to be bent, in groove 26 of the abut 
ment member 19, and secures it therein by 
the clamp 27. The bending mechanism is 
now brought into play by manually swing 
ing lever 43 to its position shown in Fig. 9, 
almost in line with slide 36. This move 
ment of the lever straightens the toggle 
comprised of said lever and link 46 which 
forces the slide 36 and roller 38 inwardly 
toward abutment member 19, the groove of 
said roller embracing the pipe P. At the 
same time the cam 45 is rotated so that its 
face 44’ comes opposite to the revolving 
driving dog 30 which impinges on the lug n 
and against cam face 45 thus driving plate 
33, with the parts mounted on it, around in 
front of it, and rotating the entire bending 
mechanism. At the same time the pressure 
of the dog 30 against cam face 45 looks the 
toggle comprised of lever 43 and link 46. 
The rotation of roller 38 around abutment 
19 obviously bends the pipe between the 
roller and abutment. When the pipe has 
been bent to a semicircle the lever 43 is 
tripped by the trip arm 58, secured to the 
side of the table opposite to that on which 
the bending operation began, said lever be 
ing swung to the position shown dotted in 
Fig. 4 and the toggle broken, thus with— 
drawing slide 36 and roller 38 and rotating 
the cam 44 so that cam face 45' forces the 
dog 30 back in its slot and releases'the lug 
n so that rotation of the bending mechanism 
is arrested. The gear 7 , of course, with its 
driving dog 30 now rotates idly. The bend 
ing mechanism is now manually rotated 
back to the starting position shown in Fig. 
5 and the lever 43 slipped behind the spring 

3 

latch 59. Thebending operation may now 
be‘ repeatedm- -’ ‘ 

Having described my invention, I claim: 
1.. Av pipe bending machine comprising-a 

suitable'frame, a diskrotatably mounted on 
saidv frame, a fixed abutment member cen 
tered over the rotation axis of said disk, av 
bending element rotatable about the axis 
of the disk and movable radially with re 
spect to said axis, means for coupling the 
bending element to the disk and simultane 
ously moving same toward the rotation axis 
of' said disk, and means for uncoupling said 
bending element and disk and simultane~ 
ously withdrawing the bending element. 

2. A pipe bending machine comprising a 
frame, a disk rotatably mounted thereon, a 
fixed abutment member centered over the ro 
tation axis of said disk, a bending element 
loosely mounted on said disk and movable 
radially with respect to the axis thereof, a 
driving dog carried by said disk, a lug ‘on 
the bending element adapted to be engaged 
by said dog for rotating'the bending ele 
ment, and means for releasing said dog from 
the lug and simultaneouslytherewith mo" 
ing the bending element outwardly from 
the rotation axis of the disk. 

3. A pipe bending machine comprising a 
frame, a disk rotatably mounted thereon, 
means for rotating said disk, a ?xed abut 
ment centered over the rotation axis of said 
disk, a plate loosely mounted over said disk, 
a bending element mounted on said plate 
and slidable radially with respect to the ro 
tation axis of the disk, a driving dog car 
ried by said disk, a lug on the plate adapted 
to be engaged by said dog for rotating said 
plate, and means for releasing said dog 
from the lug and simultaneously therewith. 
sliding the bending element outwardly on 
the aforesaid plate. 

4. A pipe bending machine comprising a 
frame, a disk rotatably mounted thereon, 
means for rotating said disk, a ?xed abut 
ment centered over the rotation axis of said 
disk, a plate loosely mounted over said disk, 
a bending element mounted on said plate 
and slidable radially with respect to the ro 
tation axis of the disk, a lever mounted on 
said plate and having a‘ toggle connection 
with said bending element, a cam connected 
to said lever at the pivotal point thereof, a 
driving dog slidably mounted on said disk, a 
lug on said plate adapted to be engaged by 
the dog for rotating said plate and bending 
element, said cam being adapted to engage 
the dog to release same from said lug on 
swinging the aforesaid lever to a position 
for withdrawing the bending element from 
the rotation axis of the aforesaid disk. 

5. A pipe bending machine comprising a 
frame, a disk rotatably mounted thereon, 
means for rotating said disk, :1 ?xed abut 
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" ment-c-entered over the rotation axis of said 
disk, a plate loosely mounted over said disk, 
a bending element mounted on said plate 
and slidable radially with respect to the 
rotation axis of the disk, a driving dog car 
ried by said disk7 a lug on the plate adapt 
ed to be engaged by said dog for rotating 
said plate, means for withdrawing the 
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bending element from’ the abutment mem: 
ber, and a cam for releasing said dog simul 
taneously with a Withdrawal of the bending 
element. ’ 

In testimony whereof I hereunto a?ix my 
signature. 

FREDERICK A. o. SKINNER. , 


