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enemlly to im-

R p} ovements in hand 0011c1u1t beanders : and
- the invention has reference, more partlcularm

ﬁ'-..
-4 T -

om0
ST -.shf{t 38 thel‘egf -

“the ste

-- !I . | 45 .

“ly, to an :unpl oved hand bender or hickey of
the general |
| -her(,,t{}i‘or _
Unite (] St&b@g? ‘% 1 627 034 dated Ma,y 3rd -'
-, 1924 _
o In mV afor esaa.d prior p‘ytent I have pmnt-_f
: -"-ed out certain essential characteristics which
© the main bending groove of a hickey
 'possess in order 6 bend thin wall conduit or
~ tubing without distortion or collapse, and
. _'Whl(}h include the provision of compensating
15 relief or expansion surfaces in. connectlon
- with the seat of said main bending groove.
~ “Asaresult of continued study qnd experi-
- ,-.','_I-:an'le11t in the art of bending thin wall conduit
by means of hand benders or hickeys, I have
discovered certain cr itical reqmrements for
~ the hickey structure, mecessary for efficient
~control of a thin wall conduit at every stage
~or zone influenced by bending stresses, 1_.101:""
only so as to assure bends Wlthout tq
8 crushing, but also to produce ultimate or
© finished bends which are stibstantially smooth
- 1n sweep and contour (i. e. free from lateral
.~ humps or ridges), and Whmh are also iree_-
- from longitudinal twists. o
The pr esent invention has for its prmc_tpal -
_'Ob ect to provide an 11'rmmved construction
o hand bender or hml{ey having a combina-
R 'fh(m o1 novel {orms ot condmt supports at
~ each stage or zone influenced. by bending

sind shown and described in my

must

5 stresses, Whereb the molding or E:,hapme of
. thin WELH condmt both asto the ultimate axi
-+ curvature ther eof and as to retention of the

. desired subsm,ﬂm]_ly round cress sectional

progre sswelv attained by

p by step opemtwn of the hickey in
- the usual manner.

~ hickey embodwnc}' the principles of this in-
SRR :Wntlon pmwdes both adequate external Sup—;f
-~ port for the conduit at each part or zone - ¢
thereof subject to bending stresses when un-
dera
© tain critical cleamnce especially adapted to
- the conditions obtaining at each particular
. part or zone, all as hereinafter more particu-

S 'iﬁﬁ"..'.flarly set forth n the Iollowmg spemﬁcatlon;

~The novel constructmn of

pplied bending pressures, as well as cer-

nks or

1al
“ticularly referred to.
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The present mventmn IS 111ust1'ated mn the

accompanymﬂ' drawing gs, 1n ‘which :—
Figure 1 is a plan or top view of a hand

fbende;: or hickey ﬁdapted for bending ""110*11t

gauge or thin wall metal conduit, and em-
oranted Letters Patent of the

"5'5 L
-;bo&ymo the novel features of constructlonf;: SR
“aCCOT dmﬁ to this invention, said view show- = -
. 1mg the hender or hickey apphed to a section =
of canchut ready to begin the bending opera-
tions; Flﬂure 21s a 31de elevation of the same ;
-*I‘wﬁre 3 is ‘a detail transverse section taken: -
on line 83 in said Fi figure 2; Figure 4 is a
longitudinal section t‘ﬂ{m 011 hne 4—4 in
Floure 3, the position of the ‘conduit being =~
shown by dotted lines , Figure 5 is a longi- 5
tudinal section of the bender or hwkey, the
‘same being ‘shown ' in the. performa,nce of

bending Operatlons and Figure 6 is a trans-

Slmllar ch‘lmcter

respondmﬂ' parts. -

verse vertmal seatmn taken on 1111e 6——-—-6 in.
"smd Figure 5. | R (
_ of 1eferences are em-
ployed in all of the sald VleWS to 111dlcate COT:- DR

The ﬂovel bﬂnder or- thkBY as ﬂhown 111ﬁf'ﬁf'

the drawings, and as ada,pted to function in
connection Wlth light gauge or thin wall con-
duit, comprises a main bod or head 10 hav- = =
mg a threaded shank 11 to recelve a smtable{
couplmﬂ 12 for atta chmﬂ* the same to one end IR
“04' the hand or mampvhtmﬁ* lever18. .

The main body or head 10 1s formed to pro-

-mdp a ‘curved element 14, the periphery of
~svhich is appmmm&telv semi-circular, and in-
tegral with the curved element, at each side
'__':thﬂreof are flanges 15and 16 Sp‘tced apart at
4 emtlcal distance to be hereinafter more par-- .
The curved element
14 and the side flanges 15 and 16 together
“form a main bendmo groove, the seat of
which is provided Wlﬂl compensatmg expan- go
sion spaces 17, 1ying respectively between the
central points of the groove and the side grip-
ping points provzded by the side flanges 15 =
and 16, the same being formed by sllﬂ'htly.";-i--'. SR
_ dﬂ@pemnfo the groove at such points, substan- 95 - o
~tially as and for the. purposes described in -« -

-_'__:radlus than the radlus of the curvature of

95 | .: R

- my- heretofore mentioned prior Patent No.
1,627,084, The longitudinal curvature of the . :
;eu““'ved clement 14 is of considerably shorter =

100



a1 elbow or othe1 bend to be fonned in the

condmt 18.
Integrally formed in connection with the

| flanges 15 and 16 are rearwardly projecting

10

18 to be bent.

wings or extensions 15 and 16", the same

_.bemu- prolongations of said ﬂanﬂ'es 15 and
16 extending rearwardly from the bending

point of said curved element 14 for a dis-
tance approximating from two and one-half
to three times the diameter of the conduit
The 1nner surfaces of the
ﬂencre extensions 15 and 16" are slightly di-

_ -Vergent from the main bending groove to-

ward the rear ends of said ﬂanﬂ'e eztenslons

thus providing divergent: surfaces 15" and

16" whereby the receiving space through

B Wthh the conduit enters and through Wthh

it is shifted toward the main bendmn' groove,

- during step by step bending oper atlone 1S o1

20

ahghtly Increasing wiath rearwardly. The
gradual 1ncrease of the width of this receiv-

g space is critically dimensioned, as will be -
pur-

hel;em'mfter more fully stated, and for
poses to be also subsequently explmned

Integrally formed with and so as to ex-
tend from the forward ends of the flanges 15

~and 16 are arms 19 and 20, adapted to pro-

vide a bifurcated or fork like forward exten-
sion of the hickey body. Mounted between

the free end portions of said arms 19 and 20

1S a SllppOl‘tlIl‘-T abutment or member 21,

which 1s thus positioned within the embrace
of said arms, and which is pivotally connect-

~ed with said arms by a transverse fulerum

40

~ eration.

vided with a groove 23 ha,vmo' a semi-circu-

- lar cross- seet10na1 shape conforming to the

"-normal cross-sectional shape of the conduit
- 45

S e\tended upwerdly 11 substantlally parallel

- relation for a distance e: zceeding the radius

~ conduit, thus providing molding surfaces 24
_50
forth

an abutment or thrust against which bend-

»in 22, so that said supportmw member may
‘turn on an axis at right angles to the lon-

gitudinal axis of the condult belno' bent, and
thereby enabling the supporting member to
both withstand and adjust 1tself to the thrust
of the conduit mcldent to the bending op-
‘Said supporting member is pro-

oeing bent The sides of said croove 23 are

of the cross sectional clrcumferenee of the

"0 funct10n in the manner hereinafter. set
The supporting member 21 provides

- 1lng pressure is exerted, and I find i1t desir-

- able that the point of bearmﬂ‘ oi said sup-
5 porting member upon the conduit shouid be

_ '__i_spaced from the main bending groove, DTO-
~vided by the curved element 14 and the flanges

adapted for bending thin wall oondmt has
| "three different and essentml mechamcal fea-

C6d ..;ures, each of Wthh lms 1ts OWD partlcular

~and one- half to three tlmes
60 .

15 and 16, for a distance apprommatlnw two

he conduit to be bent

~The novel bender or- thkEV eonstructed'

generally in the manner above described, and

conduit realwardly
point within collapsing limits but in excess

1e. dmmeter of ¢ _
| ~member must be so constructed as to not dis-

1,754,317

function in the total operation of bending
such thin wall conduit or other tubing pos-
sessing similar characteristics.

These three features are:

First. The grooved supporting member,

which 1s pivoted so as to automatically ad-
just itself to the curvature produced by the

bending operation, and which is provided
with the conduit receiving groove critically
dimensioned to substantmlly corréspond to
the normal dimensions and circumference ot
the conduit whereby, as the conduit is caused
to press down into the seat provided by the
groove a counteracting shaping or molding
effect is obtained, tendmn* to return bent sec-
tions of the conduit to a substantial ly round
cross-sectional shape.

Second. The shape, dimensions and 1eh-
tive location of the main bending groove
where the greatest bending stress or pressure
1s applied to the conduit for the purpose of
imparting thereto a desired curvature; the
shape of the seat of which provides the com-
pensating relief spaces 17 and, in addition
thereto, a spaced relation of the f anges 15
and 16 adapted to permit of a controlled lat-
eral expansion of the conduit walls while
undergoing bending stresses.

Third. The rearward extensions 15'—16’
of the flanges 15 and 16, which by reason of
their opposed dlverrrmo' mner surfaces 15"
and 16, allow for Tateral expansion of the
of the main bending

of elastic limits of said conduit.

- Before setting forth 1 n detail certain criti-
cal dimensions whlch it 18 desirable that the

above enumerated features should possess, 1t

‘may be stated that hand benders or hickeys
‘are made1n several assorted sizes correspond-

ing to standardized diameter sizes of conduit
employed 1n electrical work; and consequent-
ly benders and hickeys are furnished to fit
each size of such conduit, therefore, the criti-
cal dimensions her cinafter referred to always
have a given relation to the diameter and wall

oauge. thlekness of the particular conduit
which a given bender or hlcl{ey 15 sized to
serve. -

Since thin wall conduit does not possess snt-
fictent wall thickness to permit of cutting

threads therein, compression couplings or

‘bushings are used at all points where condui

sections are ]011’*03 in end to end relation, s nd
eemseeuentlv 1t 18 hlu‘hlv desirable that the
enc{s of conduit sections, and especially bent
qecuone such as elbowq rehould retain their

original or normal true circular cross section-

ql_contem. For this reason the snppmting

tort the conduit at its end portion, and this

must be accomplished in spite of the fact that

the strain of the 1nitial bend is very severe
at such point, since such initial bend consti-
tu*es whm 1S known as “bl eqkmﬂ* flov*' 7 the
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,--',_:H erein,
‘to-roll sideways the least m‘t betweez]

'r_;;'iS'f;Laun:zﬂeﬂ*swe or step by step

)
~ ingthe-conduit
. tion T ov em@me tendeney to distortion of the a
end portions ot the conduit,
~dinally twisting the-conduit. rmf’v at the pL;_,(,e _
ot bend malmln the groove in the supporti
© member long enml%h to give a s 11”)@1.:1*{"*@1&1
-~ ibeaying on a,he conduit -at all times i, and also
ko give: sufficient ouidance to the conduit o
oy, toetfectu ::z,]n; “ﬂ?’*went rolling with r*o*‘;sequem'
SR _f__";‘i?zifstln
o leneth Ce“‘r orcove approximating. the dmm-'
- Ueterof the conduit belﬂﬂ’ bent Wu] ﬂwe the
o substantial bearing
g same time the depth of the groove 1<3 made
ofthe c,(m—'_”

' -110‘*1%, a2 restltant 10T1ﬂlu1*’1111iﬂ twist is
-y do be formed in the finished woik,
AR firmmh"&m v twist tends to dis :}wae the vel-
mm axial alignment of the end Dortions
+the conduit sect};oilg,- and renders it difii-
"'.(’l"]t to cmlple up such sectiens when install-

10

_G{Jndult O,nce the bendmo operatmn 18- 1n1t1-—
ated and the “breaking dmvn effect begun, -
tions o w;m—'
plete a bend of desired dwr{:@ and curvature
“require less effort.
equal tmport: ance s £0 80 ium ‘the bnp“wﬁ'—
N 11’1(:“,:1bm tu
o moving thr oug

0 asthe hendu f‘s {}p@l ations .are progre

coee eoh tinued;

the subsequent bendmﬂ qpere

- Amo

1@? uﬁﬁuﬂ¢LﬁLEﬁfi{}L

it tendf to ] Keep
he hickey in.a.gty J.}“hh lin

SE1Velv.
In 1 11{11:&1{}* tubing. 01’*'%11111 wall
ronduit Wltﬂ a hickey, it is very difficult to

&,11'*(?8 if the Condmt

bending {}pe; -

In the hickey of this mveq—

- aﬂﬂ or lomrl*auﬂ'

I hr‘d 1. this connection that a

supnw t desired; at the

{*ﬁ'::':@eed the cross:sectional i'a F{ A

dm* so that the side wallsg of S‘ﬂd oTOOVE NOt

o only provide ample suppmt agninst haeml
L Cexpansion or-distortion, bu

-f-j-'f:'zf'f'l;fﬁ_;iﬁ ibrmg Interally e}mﬂﬂrlﬂd walls of uhe con-

it ach** allv ¢

dwm back toward trmr- cliwhu contour.

- curved ezmrh it portion. as the ben ding oper-

~ gtions
b 1{*] *‘*?5 @eqwneﬁ t(} it ﬁ:a_d bend thm n ELH"
G @1“;1"11 mm to ﬂorm me suppmtm o membel asa
. gtationary orintegral part of the: hickey boﬂyj
0 providedcareis given in determining the cor
o rect pitch or fmvle of the groove thereof,
5 and provided that the er itical dimensions ql-—_
o eady’ referred to are included. Inasmuch as
. the crogs-sectional shape of successive por-
- tions of the conduit bend, made subsequent
- to the initial ‘be;
0 under conditions &u(}"‘ﬁ’lﬂ“ for lateral expan- -
‘sion of the conduit W‘"Lﬂ% with C(}ll%{]uei“rtz'-; o
~tom or seatof the grooveata. o distance approx- -
imating the cross sectional radius of the con-

are . 1111tm‘tef3 ane . cm‘mnwd

el *fw m:;eratwn

slight lateral deformation from a true or per-

-f.fx_,@t circular eross sectional shape, T find it
‘highly desirable o crﬂﬂmlhr cslmencamn*’hp,
__'w1dth of the groove of sald suppmrtmg mem-q

) the COnUul

“f}dncﬂ bends ‘without }O?lﬂlhlﬁﬂ’la,l twists

s allowed
the

_ hhe—i
Such

. 'l
_' _,.-L',l

_-_-hmﬁ of the mnduu

O 88

the groove of

~ wherein the main bending: o

and at which point m‘w{lmum bending pres-—“__' e
are transmity ed to the -conduit, I have -
found that such main bending groove should
ardly from- the supporting
member for a distance approximating two -
hah‘f to threetimesthe:diameter. of the
‘The satd main bend-
mﬁ' ‘eroove, Whlch is formed- as heretafﬂre;:
_ by the curved element 14 and the
~bounding side: ﬂfmges 15 and 16, should have = -
depth apymumabmo the di ameter of the

:eondmt being bent, and can if desired exceed -
> such depth; the seat or bottom of this groove, 1
‘however, must possess the compensating ex-
 pansion Spaces 17 1lying resp&ctlvely between o
-~ the central points of the groove-and the side

gripping points provided: by the side flanges o
120

ond {0

“In

“addition to such sizing of the ’mwf.;h z.,nrl_
_ depih of the groove of said s supporting mem--
~ ber, Talso fing d it desirable to pw@md}r mount
“the latter so that it is free to. mtematlcah 7
‘adjust. itself to pr oper bearing upon the up- s

‘be spaced rearw

conduit G%Hlﬁ' “hent.

In

are: ::"riflf“lnﬂ |

b(ﬂ SO txmu .&,uch %uc(,eedmﬂ pommﬂs of the;
mldmt bend are submitt ed 'to a (301{19@1}%&-_}
sressure asithe con-
are %huied to:and are.caused .

toenter and be pressed down into the seat of o

ing- hapmﬂ or molding
duit pm'mml

“the groove; and to this end, the width of
the groove. musL be at least the diameter of

3

‘the conduit being bent plus the mill toler-

anee which will vary between five and ten

nection it may be desirable, espeemlly -
~hickeys deswﬂed to bend the larger ‘aiam-
-etric sizes ot thin ﬁraﬂ Gonduu to have the
side walls of the groove sligl tly._zclmergem
from its forward towq rd 1ts 1 ear‘wajra end,so

that the width of said groove- at the rear-
“ward end, or toward the point into which ¢

~the cﬂncmzt eniters the same, is: Shﬂhuy AT eX-
“cess of such lateral Wldemnﬂ of the conduit
eﬂdmfr the ala,smcf“ o
Ih ave- tmn& in-this

connection that the maximum width at such:
- -pom" may &]’Jpl*()f’ll‘l‘la‘*e the diameter-of the
“conduit plus one and one-half times the Jimit
of the lateral distortion which would be set
up by its elmmc Hmit. It will be-obvious that
the supporting. member When
__--umstmcted and: u:a.me,nsmned in the manner
above stated, will permit -of a shaping or

may -oceur without ex

ithousandths, Lcm'dm:_ to - Lhe ‘method by

whlch the - cfmﬂ urt mbm “made, and
’*m"cnnf to the grade .-mfl i{'ﬂ'd‘ of- metal

ﬂt mhmh it 1s CDln]_JOSﬂd In -this con- =

&
&

s

molding eff er::‘t to be -exerted -ais the conduit

successively. -applied bending ‘pressures.
Wath regar{l to that wmrtlon of the hmkey

sures:

and:one

ate(:

15 and 16, the same being formed by slightly
deepenmﬂ the groove at stich points, as here- .
tofore mentioned. Tn addition to this con--
~ formation, I find that the width of the main~
bending greove,i.e. the space between the in-

ner. &111"f%ceg of the flanges 15 and 16, par--

e 1S mrced mto seated relmﬁmn i;heve,to Lmder -

100

oroove 1s provided,

tlcularly at Dmnts p@s:u:twned from bhe bot-

duit being bent, should be equivalent to the

* -?':dm,meter of the condmt plus a clear&nce Gf:_



4

- one and one- half to one and thlée quarters
of the elastic limit of the conduit (and by

elastic Iimit, I mean the distance to which
the walls of the conduit may be sxpsnded

by applied pressure in a given direction with
- possibility of retmmnﬂ* 1o original contour

under the reaction of inherent elastic: tyy. 1t
will thus be noticed that I find it advisable to

| 'promde a width of main bending groove

10

which is calculated to permit of shght Tateral
expansion of the walls of the condwt beyond

* their elastic limit, since by such lateral ex-

15

20

30

portance to rearwardly project the
forming the side walls of the main bsndmcr -
groove for a distance approximating from

pansion strains tendmﬂ- to kink, laterally

ridge or collapse the condnit are suff ciently
relieved before such undesired effects ocecur,
while nevertheless furnishing side support to
the conduit calculated to restrain undue ex-
pansion and to prevent collapse or distortion

thereof. By such functioning of the main

bending g groove it will be ohvious that a sli oht

~ lateral expansion of the conduit occurs which
- will remain in the conduit as the same is

shifted step by step during the bending oper-

~ ations, but which when su(::h point reaches the
25

supporting member is subjected to a slight

‘external lateral pressure tendmn to bring the

cross sectional shape of the conduit back to-

ward a true circular contour.

T have further found it of considerable im-
Anges

" two and one-half to three times the diameter

9 -
Lt

of the conduit being bent.

plied to the conduit, that 1 portions of the lat-

© ter which extends rearwardly from the main
‘bending groove is subject to stresses tending

 to lqterally expand or flatten the conduit, and

that such tendency 1s desirable to a certain
decrree since 1t tends to distribute the bend-

- Ing s tresses and allows for a better acdjust-

$5

“ment of the metal to the shape of bend smwht
- In order to assure that no excess 1at1tude 1S
‘allowed for such lateral expansion of the

~ rearwardly extending portion of the conduit

faces of the flange extensions 15’ and 16’

I have found it very “desirable that the i inner

~should be lonmtudmally divergent 1earward-—

ly from the main bending groove.

-;that at the free extremities of the ﬂanrre ex-

tenslons the width of the conduit receiving

- space. should reach its maximum and should

' .-':-hlckey with special relation to the cooperation
‘of the various mechanical features above ex-
plained. In order to facilitate a clear under-

. of the operations and effects in-

~ standing-

> not execeed the diameter of the conduit plus
two or three times the elastic limit thereof.

I will now describe the operation of the

- volved, the sphere of influence exercised by

" each of the functional parts of the hickey

" relative to the conduit to be bent may be des-

e _ignated as Zones A B C and D - These zones.

I have further
found that when bendmcr pressures are ap-

This di-
- vergence should be of such’ pitch or degree

1,754,317

are indicated in Figure 5 of the drawing.
Zone A refers to that portion of the conduit
which is immediately acted upon by the sup-
porting member 21; zone B indicates that

portion of the condmt which 1s immediately

acted upon by the main bending groove con-
stituted by thﬂ curved element 14 and its

side wall flanges 15 and 16; zone C refers
to that portion of the conduit immediately
acted upon by the longitudinally and rear-
wardly divergent flange extensions 15" and
16" and zone D refers to that portion of the

‘conduit extending rearwar dly from the

hickey and in the immediate vicinity thereoi.
To begin a bending operation the hickey
18 shpped over the end of the thin wall con-

duit 18, and positioned thereon so that a for-

ward 1)01 tion of the conduit projects beyond
the supporting member 21, so that substan-
tially no bendmn stresses are applied thereto
during the bendmo operation, to the end that
its true circular cross sectional shape 1s un-
disturbed, and consequently such poztmn 1S
ready to receive proper fitting engagement
of a compression coupling. The conduit lies
on the floor and extends rearwardly from the
thus applied hickey. The curved element 14
of the main bending groove 1impinges upon
the top side of the conduit when thus pPOosl-
tioned. The operator now pulls rearwardly
on the lever handle 13 oi the hickey, thus
tending to bend upwardly the forward end
portion of the conduit under the oppositely
applied pressures exerted by the supporting
member 21 and curved element 14 of the
maln bending groove. As the bending pres-
sure 1s thus spplied, the conduit 1s placed
under stresses which are strictly restrained
by the close fitting engagement of the sup-
porting member 21, so that zone A of the
conduit 1s strongly supported against lateral
expansion; at zone B the applied pressure

'and resultant stresses causes the conduit to

expand laterally to the limits allowed by the

Seat shape of the bending groove and by the
critical width dimensions estabhshsd he-

tween the flanges 15 and 16 of the greove,
thus per m1tt1ng the conduit to bend while at
the same time distributing the stresses until
the resultant lateral expansion is stopped
by 1mpingement of the sides of said con-

duit 1n supported contact with the flanges

15 and 16. The bending stresses tendmﬂ' to
produce lateral expansion of the conduit are
distributed rearwardly from the point of
impingement ot the curved element of said
main bending groove, and owing to the di-

verging relation of the internal sides of the

ﬂme's extensions 15’ and 16”, a progressively

increasing lateral sxpansmn through the

zone C is permitted within the limits of the
support afforded by said flange extensions

157 and 167, while beyond said ﬂanfrs exten-
'sums ‘md within zone D further lsteml ex-

pansion is unrestrained, but will not be ex-
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B

N 10

1 ;7‘5"4;3: 17

cesswe:. since - the skllled operator Wlll not
 attempt to make long step bends likely to
~ - break down 01*-collapse the conduit at zone
- D, but rather produces the bends by
E R steps effected by frequent rearward sh1ft1ng
- oi the hickey upon the conduit.
~ From the above desemmen 1t wm be ap-
. parent that the conduit beﬂdmo 1S progres-
“sively d(,cempllshed step by step,, by shut-f
1ng the conduit forwardhf between the main
) Dendnw ogrcove and the supnortmw member
' AT tel the initial bending step it will be
-*"Lpparem that the conduit at zone D pos- ¢

.. sesses the maximum lateral Bhp&l’lSlOIl As

e

RIS '._’bendm

the conduis is shifted forward relative to the
- hickey and a succeeding bending step is ef-
.. Tected, zone D is brm.wht under bh@ 1nﬂuence
o of the flange extensions 15’ and J_
s brought under the inf

: zone C

&

beng 11110 groove and 1ts more closely spaced

_ "hnﬂes 15 and 16, and consequently a shap- i
. ing or molding ehem 18 ob‘tamed tending uo'j_'
e , l{uur
- true circular form while yet stﬂl retaining,
xpansion to'_' i
- distribute the bendlnﬂ.stresses tor preven-
. tion of buckles or lﬂnks, as zone B shifts to- o
. ward and is brought into engagement with

the contom of the conduit tmmrd 1ts

at such point, sufficient lateral

the supporting member 21, a further Sh‘lplllﬂ‘- ‘

or molding effect upon thlfa portion 1s ob-

condult toward true circular cross- -sectional
It will thus be seen that with each
operation the respectwe effects oc-'
curlng at the different zones of the conduit
Coare 51111111@1*100115@ wrought, yet by the pro-
gressive and successive bendmo operations

shape.

- a given portion of the conduit is suceescswely

- car ned through the bending operations, and duit

Coap IS Pl‘ﬂﬂl‘esﬂvel}’ subjected to the peculiar ef-
"*“”;ncta occurring at each stage ther'eof zmd; |

bhapmo or “‘coin-

liat a progressive 11101{;_111

.::f_'lﬂﬂ*” Of ‘Lhe C(}ﬂdﬂlt vhﬂe belnﬂ bLIlt tends

lever ex iendmg therefrom, said element hav-

to both support-the same agamst kinking or
collapse, while at the same time tendmo to
-ultlr-mue]v produce bent conduit hawnﬂ' _

smooth - 1ong1tud1.11a1 curve and having __sub

‘stantially circular cross sectional Shape _
~Having thus descx ibed my present mvm-'
tion, I clalm — |

1. A hand bender for thin Wall condmt.:-- bemﬂ lator (}JHV spaced ‘Lpar for a &1suance'.

_' sh ohtly mcewlmo the diametric elastic limit
of thﬂ condm to be bent, E;Elld bending groove

comprising a curved element having a handle

~ing integral side ﬂanoes formmo therew'lth

B

a. pempheml main: bendme _
- flanges being laterally spaced apart “for 2
 distance slightl‘v exceeding the diametric elas- -

I‘OOVG

tic limit of the conduit to be bent, said bencl-

. Ing groove hamnﬂ' clears ance spaces interme-

el

diate the bottom of its seat where the condl,ut:
‘to be bent impinges and the sides thereof as
P anges; and a support-
- ing member forwardly off-set beyond said
' main bending groove at a distance equivalent
~ 65 to two to three tm]es the dmme‘ier of the con-

formed by said spaced f]

short

_eﬂr;Leu Fﬂﬂ

uence oi .the main

provide

said

-._“_mﬂ

ing a bearing'g

:_dmf to be Lnnt Smd qupportmﬂ' membe lmv--"-
roove of substantial length to~

reeelva md @nﬂaf}e the eondmt to be bent,

seid bearing groove having a bottom contourﬁ |
_'cozr'esli}m*mhnﬂ t(} the normal eross-sectional
civcumference of the conduit to be bent, a

widily subs Lafrtzai v equivalent to the (,ross~--t.

sectional dismeter of Sald conchut andiadepth =~
31@ c*'obamecuoml mdmb of Saﬁdi*-_--

75

Limdmt - .
oA hu,lr‘* brﬁlidﬁr"?m thin ?mll cendult _
comprising a curved element having a handle;_ .

over ext mdmﬂ therefrom said element hav

'11‘1{} 11’1‘teﬂ‘1 al 51(:16 flanges formmcr ﬂ1ereW1th ‘L"? o

ilﬁheml Main Lelm,..:w f}move sald flanges on

:«_le Spaced ﬂanﬂ es; ELIld 2 supportmcr member-
j 10’*‘1?&1 cdly of1~set beyond said main bending
arcove at a distance equivalent to two to three
times the diameter of the conduit to be bent,
.SJld %upportmcr member having a bearmg _
ToOVe of subszé,antm]; length to receive and.
enﬂaﬂe the conduit to be bent said bearing
“groove having a bottom contour corre,spond--_ff
- 1ng to the 1’101‘1’1’1&1 cross-sectional circumifer- ox

tained to iurther retvm zone B of the bent: 'eﬂce of the conduit to be bﬂnt a, width sub-

Cat

-.buﬂlﬂ’ Ltemﬂy spaced apmt ior a d1sta;11@e_89_'
_ ]wh*::iy exceeding the diametric elastic limit
of the conduit to bc bent, said bendma groove.
‘having cléarance spaces intermediate “the bot-

ton a1 m: 115 68 X Wu“re Lhe cendmb L@ be bent i

utdiﬂtml]y qu‘lvalel’lt to the cmss sectional o

rearwardly and lonmtudlimhy divergent to

to be bent.

8. A hand bendel :i:or *‘11111 wall eondmt
comprising a curved element having a handle_ ,
therefrom, said e]ement hav- -+
_ _‘Im mmﬂlfﬂ side ﬂanﬂes fmmmo' thuew:tth a

115

levei extending

.q..:,,_.:r

......

having clearance spaces intermediate i the bot-
tom ot 1ts seat where the conduit to be bent -
1mpinges and the sides thereof as formed by

-dmmeter of said conduit, and a depth exceed- -
ing the cross-sectional radius of said conduit:
an d said flanges forming the side walls of saldr-
mam oendmﬂ oT00vVe hzwmﬂ rearward. ex-
tensions projecting for a distance equivalent
to two to three times the diameter of the con- -

to be bent, with the internal well surfaces
105
a conduit receiving space and sup-
- port having a maximum Wldﬂ1 atits rearward
portion noi to exceed the diameter plus two =
~to three times uhe 81‘18 1(: Iumt of the condm‘t

1007

said spaced ﬂ(mc-ea; and a suppm‘tmﬁ mem-

~ber forwardly off-set beyond said main bend-
groove at a distance eqmmlem to two to -
-three times the diameter of the conduit to be 1=
“bent, means to pwotalhf mount said support-

ing men:ﬂ"*ei for self adjustment to the con-
ﬂmt being bent, said supporting member hav-

“-uw a befmnﬁ groove of substantlal leno th to
‘I'eLewe ﬂtnd nﬂ apﬂ the Con{:hut to bﬂ- bent S‘Ild 3

{—rd
R
e

o

om TEe
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~ bearing groove having a bottom contour cor-

~responding to the normal cross-sectional cir-

cumference of the conduit to be bent, a width

~ substantially equivalent to the cross-sectional

10

25

30

diameter of said conduit, and a depth ex-
ceeding the cross-sectional radius of said con-
duit; and said flanges forming the side walls
of said main bending groove having rear-
ward extensions projecting for a distance
equivalent to two to three times the diameter
of the conduit to be bent, with the internal
wall surfaces rearwardly and longitudinally
divergent to provide a conduit receiving space
and support having a maximum width at 1ts

rearward portion not to exceed the diameter

plus two to three times the elastic limit of the

conduit to be bent. _ ‘
In testimony, that I claim the 1nvention set

forth above I have hereunto set my hand this

20th day of November, 1928.

ROBERT HALSEY HENDERSON.
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