(No Model.) 5 Sheets—=Sheet 1. -

0. P. BRIGGS.
ELBOW MAKING MACHINE,

No. 555,493. Patented Mar. 3, 1896,

W

llo
mmm’l ;’-f ........

o]

’.////////’

|
I

HREER 50 0

Jnﬂ@qm’ i

B ]

13 )

@ . . ’ _OrZa,nZo 73737”%?35
RN /7 Ty By o




(No Model,) o - 5 Sheets—Sheet 2.

0. P. BRIGGS.
'ELBOW MAKING MACHINE.

No. 555,493, . Patonted Mar. 3, 1896.
AU o
R ‘ AW
7\& R
Q¥ .
UB I 1 ‘ Qv T

.f = '2”“ e
AP &i ‘5{\‘\\ I:E S |l| 0
- = R NN Sl =
S N Q‘M:
| R =
. — @ 3 [l
N Ml = T ' -
Yy T X
X B -
l, h"'“l B [I|| N = E ©_
\’Q .[’ 1 ~ ® I i-— .
s Q.'ﬂ \ R E ”‘ﬂ
" E N & ?I ; l[lu =
R ™ N ==
F . = N = < I
| 3 3
- =
X o[ INAY
AT h=
| T . =)g
R | 7 \
S ——— A S
R ' ——]
I 14 \\“———:
Watliresses: S ' _Z:}?/—aenz—g—r
4 leovge 7(%% - O7lanclo PBriggs
W%&/ Alleys

_




(No Model.) 5 Sheets—Sheet 3.

0. P. BRIGGS,
ELBOW MAKING MAOCHINE.

No. 555,493, - | Patented Mar. 3, 1896,
P | .
L S
‘ ' ™ A

' i A S8 |
Wj{m!{l{l!llﬂlﬂﬂlllﬂllﬂllﬂIHIIIIIIIIIHIIIHh % % l“ b |
. il ’

B

. A\ | Y=
N o |

VTN | §

R

N
ll

iy
m""‘? iy

I

‘\*'

WiZreesses: ‘ % %{Eenﬁr;
B rrine it _ Oriardo /?Brjg(gs.
' s 7;7;% | @3@7% rdreecs

!u‘l(l




(No Model.) 5 Sheets—Sheet 4.

0. P. BRIGGS.
ELBOW MAKING MACHINE.

 Patented Mar, 3, 1896,

No. 555,493,

N

%.

e .
o RN
¥ \
NI
l\<
R
¥ N
Ll
S — =
‘k;o L
N =1 &
P | b
Nl Y
K- >
- I
B
X s
R L
% ik
% L
o "S
;{ N
\r’|«i§° .Q Ny
X 5.
Witnesses.
AC7teSSESs: < . :
/gé/ﬂ;@ %@f Wszgic?Brlggs S

ANDREW B.GRAHAM PHOTO-UTHO.WASH NGTON.DC




5 Sheets—Sheet 5.

{No Model.)

- 0. P. BRIGGS.
ELBOW MAKING MACHINE,

34 |
. ‘l e
s ; >3 2l i
| = _ &\mu A | od
, | | e bam# v g Rl

A
3 NN
= | RA D
Lm.@@\b%. NN\ &,B ﬂ
. N
M i ﬁv :
M B
2 R
5 0r .
M N
vy >

i N\N i L W
z x| H .
, . (

&,\
X
Nl
NI
D %
o X1
N
%
%'X/Z% 635 €S
.
é-/.z/M 7/0 A




UNITED STATES

PaTENT OFFICE.

ORLANDO P. BRIGGS,

OF CHICAGO, ILLINOIS, ASSIGNOR TO THE WESTERN
ELECTRIC COMPANY,

OF SAME PLACE.

ELBOW-MAKING MACHINE.

SPECIFICATION forming part of Letters Patent No. 555,493, dated March 3, 1898.

Application filed October11,1893,

To all whom Tt may concern:

Be it known that I, ORLANDO P. BRIGGS a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Ilh-

5 nois, have invented a certain new and useful
Improvement in Elbow-Making Machines,
(Case No. 4,) of which the following is a full,
clear, concise, and exact description, refer-
ence bemo" had to the accompanying draw-

10 ings, formmo a part of this specification.
- My mven‘mon relates to machines for the
manufacture of sheet-metal elbows.

The machine of my invention may be gen-
erally described as consisting of a mandrel
upon which may be slipped a straight piece
or blank of sheet-metal tubing, within which
mandrel is eceentrically journaled a eylindyri-
cal rod which is capable of having rotary mo-
tion imparted to it through the medium of
suitable gearing mechanism operated by a
manual erank. Upon the end of this rod is
mounted a wiper, which rotates with the rod,
and which, by virtue of its eccentric position
with relation to the mandrel, and, conse-
quently, the blank tube placed thereon, forms
eccentricbulgesin the blank tube as the wiper
is rotated. A cam-wheel is keyed or splined
to the wiper-supporting rod, which engages
successively with pins placed at regular in-
tervals upon a bar, each successive engage-
ment occurring onee upon each revolution of
the wiper and its supporting-rod. The en-
gagement of the cam-wheel with the pins
serves to withdraw the wiper from within the
tube step by step, enabling the wiper to form,
throughout the length of the tube, a number
of eccentric bulges at regular intervals, said
wiper being constantly rotated by the manual
crank through the medium of the gearing
mechanism, Any suitable number of these
eccentuc bul@es miay be made. The bulges
formed are broad and shallow. Ience the
blank tube at this stage is but slightly curved;
but by pressing it ﬂat, so as to form eccen-
tric gathers or folds, the blank tube is con-
tracted into the form of an elbow. T'or the
purpose of ‘thus compressing the eccentric
bulges I provide “what I term ““‘segmental”
dles, arranged in two sets, one above the
other. The individual dies of the sets are
made with a cross-section of a truncated trian-
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gle whose broader bases are hinged together,
allowing them to be opened apart in a straight
line or closed together in the form of a seg-
ment. These dies are arranged in two sets, 55
with the triangular faces of the dies of one set
capable of being superimposed upon the tri-
angular faces of the dies of the second set.
The opposing faces of the dies of both sets are
provided with semicircular recesses to accom- 6o
modate the blank tube.

The eccentric bulges above described are
made between the adjacent segmental dies.
By closing the dies-upon themselves these ec-
centric bulges are flattened into thin crescent- 65
shaped folds, thereby completing the blank
tube into the form of an elbow. After the
elbow is finished the upper set of dies may be
removed from the lower to permit of the re-
moval of the finished elbow and therefeeding 7o
of the machine.

My invention will be more readily under-
stood by reference tothe accompanying draw-
ings, in which—

Figure 1 is a front elevation of my machine 73
in posntlon to be fed with a blank tube. Fig.

2 shows details of a guide for the seam of a
blank tube. Fig. 3 is a front elevation of the
machine, showing the parts as they appear
after the wiper has completed its function. 8o
In this figure the segmental dies are shown
in position to be closed upon themselves to
compress the metal contained in the eccen-
tric bulges previously formed into thin cres-

_cent folds, whereby the blank tube is com- 8s

pleted into an elbow. Fig. 4 is a plan view

of the machine shown in Fig. 3. Tig. 5isa
front elevation of the machine, showing the
parts thereof as they appear after the seg-
mental dies have been closed upon themselves go
to press the metal contained in the eccentric
bulges previously formed into thin folds or
gathers, whereby the blank tube is formed
into the shape of aquadrant or othersegment.
Fig. 6 is a top view of the machine as shown g3
in Fig. 5. Tig. 7 is a partial longitudinal sec--
tion taken on a vertical plane through the
axis of the wiper-supporting rod. Iig. 8is

a right cross-sectional view taken on line 8 8

of Fig. 7. Fig. 9 is a right cross-sectional 100
view taken on line 9 9 of Fig. 7. Fig.10isa
detail view showing the method which I pref-
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erably employ for mounting the mandrel.
Fig. 11 is a rear elevation of the front por-
tion of the machine with a part thereof re-
moved to show the arrangement of the seg-
mental dies. Figs. 12 and 13 are details of
two adjacent segmental dies of the upper set.
The dies of the lower sef are similar in con-
struction, but symmetrically arranged with
relation to those of the upper set. Fig. 14 is
a detail of the ecam-bar which is used in con-
nection with the wiper to further control its
position with relation to the blank tubing.
Fig.15is a longitudinal elevation of the wiper-
supporting rod. Fig. 16 is a front elevation
of the wiper and wiper-supporting rod, said
rod being shown in place within the mandrel.
Figs. 17 and 18 are similar views showing the
wiper, however, in different positions. Fig.
19 shows a method of supporting the wiper.
Fig. 20 is a full face view of the cam-wheel
which, by successive engagement with pins,
causes the step-by-step recession of the wiper
from the blank tube. Fig. 21is a side eleva-
tion thereof looking in the direction indicated
by the arrowin Fig. 20. Fig. 22is a full face
view of the cam-wheel which, through the
medium of the cam-bar shown in Fig. 14,
controls the position of the wiper with rela-
tion to its supporting-rod. TFig. 23 isa cross-
sectional view thereof on line 23 23 of Fig. 22.
Fig. 24 shows the appearance of a blank tube
after the eccentric bulges have been formed
throughout the length thereof by the wiper.
Fig. 25 is a view showing the appearance of
a completed elbow.

Like parts are indicated by similar letters
of reference throughout the views.

The base aof the machine is mounted upon
a suitable standard or support. Pivotally
mounted upon bearings ¢’ is the framework &
which supports the gearing mechanism, the
mandrel ¢ and other parts of the machine.
In the mandrel ¢ is eccentrically journaled
the wiper-supporting rod d, upon which is
movably tongued wiper d’;as shown in Ifig.19.

To form the bulges in the blank tube ro-
tary motion is imparted to wiper d' through
the medium of rod d and the gearing mech-
anism actuating the same, which gearing
mechanism isactuated by a manual crank d=
The gearing mechanism is composed of a pin-
ion e which iskeyed or splined upon the shaft
¢', upon which shaft is directly fastened the
manual crank ¢?, spur-wheel f keyed or
splined upon rod d in engagement with pinion
e, and spur-wheel /' in engagement with spur-
wheel . A cam-wheel ¢, which controls the
initial position of the wiper upon the com-
mencement of each revolution, as herein-
after described, is rigid withrelation to spur-
wheel 7 and is movable together therewith
loosely upon rod ¢', which is rigidly secured
to the framework D, the purpose of thus
mounting the cam-wheel being to allow it
longitudinal excursion with the wiper-sup-
porting rod d. To secure the engagement
and uniform recession of the cam-wheel ¢

with the bar d and wiper d’, I mount a coliar
g® fixedly upon extension ¢° of cam-wheel g,
which eollar is engaged between collar 2 fix-
edly mounted upon rod d and spur-wheel f.

The mandrel ¢ partakes both of the nature
of a mandrel upon which may he placed a
blank tube and of a carriage or guide for the
wiper-supportingrod d. The mandrelis pro-
vided with a block-like end, which I term
“guide-bloek ” o', which is allowed longitudi-
nal excursion within a T-channel provided in
the raised portion b of carriage b. Thetravel
of the guide-block b’ may be controlled manu-
ally through the medium of lever /i pivoted at
1" and bolted to tongue b* of block 0, which
block is tongued and bolted upon guide-block
0. 'The joint between lever /v and tongue ?
is made by abolt .3, between whose head and
the lever is interposed a friction-plate :%. A
slot R' is providedin lever /i, in which bolt 7.2
is capable of excursion fo allow the distance
between said bolt and pivot V' to vary as the
lever is shifted back and forth, a portion of
the friction-plate through which said bolt
passes being in engagement with slot 1%

The longitudinal motion of the guide-block
b’ imparts a corresponding motion to the
mandrel ¢, and the motion of the mandrel ¢
imparts a corresponding motion to the rod d,
an enlargement d? upon said rod d being pro-
vided to prevent a forward motion of rod d
with relation to mandrel ¢, while the rear-
ward travel of said rod with relation to said
mandrel is prevented by the cam-wheel upon
rod d and the pins which are in suceessive
engagement with said cam-wheel, which sue-
cessive engagements control the recession of
the wiper, as hereinafter described.

Having thus generally described the mech-
anism which produces the bulges in the blank
tube, I will describe the manipulation of the
parts of the machine for the reception of a
blank tube and the formation of the elbow,
after which T will give a more detailed de-
seription of the machine.

Fig. 1 shows the machine arranged for the
reception of a blank tube. The carriage bis
shown in a tilted position to permit the blank
tube to be readily slipped upon the mandrel.
Forthe purposeof thuselevating the carriage
I provide a rocking cam ¢ upon a shaft </,
which may be rocked by a handle ®. By
shifting the handle 2* to a vertical position,
as shown, the cam ¢ is rocked to a vertical
position, which causes the portion of the car-
riage b in front of its bearings ¢« to be cle-
vated, together with the mandrel ¢ and the
parts supported thereby. In said figure the
lower set of dies is shown closed, while the
upper set is thrown back.

In completing the elbow the dies of Dboth
sets are closed to press the bulges into thin
folds, as hereinafter set forth, the upper set
being superimposed upon the lower. To re-
move the elbow the upperset of diesisthrown
back when the carriage b is tilted, as de-
seribed, the mandrel and parts having been
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moved to the position shown in Fig. 1 during
the process of forming the elbow. The upper

set of dies is straightened out when thrown

back, and the lower set is preferably kept in
its closed position for convenience in remov-
ing the finished elbow and refeeding the ma-
chine. Upon the mandrel ¢ is a collar ¢
which fits the blank tube. Upon this collar
the blank tube is directly placed. The lower
set of dies is then opened out, and the carriage
and the parts carried thereby are lowered to
a horizontal position by rocking cam 7, the
lower half of the blank tube being accom-
modated by the semicircular recesses cut in
the upper ends of thelower dies. The upper
set of dies is then superimposed upon the
lower, semicircular recesses being provided
in the lower ends of said dies to accommo-
date the upper half of the blank tube.

Before proceeding further with the deserip-
tion of the manipulation of the machineIwill
describe in detail the construction and ar-
rangement of the dies. :

Referring now to Figs. 11,12, and 13, the
segmental dies are constructed preferably as
therein shown. Each dieis made in the form
of a truncated triangular prism. The adja-
cent dies are hinged together, dies & being
provided with knuckles %' %', which mesh
with knuckles &% k° of dies k% Knuckles &'
k" are provided with apertures %* k% which
are in alignment with apertures %% &7 pro-
vided in knuckles i* when the dies are assem-
bled in sets. Pintlesare passed through these
apertures, completing the hinge-joints be-
tween the adjaeent dies. When the diesare
thus assembled they may readily be opened
out in & straight line or closed in the form of
a segment.

Semicircular recesses are provided in the
opposing ends of the dies to accommodate
the blank tube.

In Figs. 12 and 13 I have shown in detail
two adjacent dies of the upper set. The dies
of the lower set are similar in construction,
but symmetrieally arranged with relation to
the dies of the upper set.

Fig. 11 best illustrates how the dies are as-
sembled together in sets. In this figure the
upper set of dies is shown superimposed upon
the lower. Referring to said figure, and also
more particularly to Figs. 4 and 6, die I of the
lower set is provided with two projections I’
', which are bolted upon the framework b.
Hinged upon die lis die m of the upper set, the
hinge preferably consisting of two knuckles
* P apon die [, a pintle I* passing through said
knuckles, and a lug m/' upon die m journaled
upon said pintle. Referring now also to Fig.
9, die m is provided with a recess m?, within
which is mounted the handle m® upon pin m?,
supported between the walls of the recess.
To secure the upper set of dies to the lower
at one end, I provide an extension m’ to the
handle m? upon which is a-catch m® adapted
to engage with recess I* in die [. To remove

the upper set from the lower, handle m3 is

grasped and thrown back, which serves, first,
to remove catch m® from recess I4; after which
lug m"is bottomed in recess m?, when the up-
per set may finally be thrown back to rest
upon support m8. Die o of the lower set is
elongated, as is also die p of the upper set.
Die o is provided with a T-groove o', in which
sliding block 0*is capable of longitudinal ex-
cursion. Upon block 0*is provided a rack
0%, which is in engagement with pinion p/,
journaled upon bracket p? upon die p. Upon
block ¢* is mounted a facing-block of, upon
which is mounted a pin o, which is adapted
o be brought in engagement with recess p?

in die p when the upper set of dies is super-

imposed upon the lower. :
Resuming the deseription of the manipula-
tion of the machine, the tube being in place
upon collar ¢’ of mandrel ¢ and the upper set
of dies being superimposed upon the lower,
the attendant grasps the handles p* p?, and
thereby turns the pinion ' to advance the
block o?, thereby bringing pin o® in engage-
ment with recess p®. The advancement of
block 0?is limited by facing-block o*
the block o?is thus advanced, plug o is shoved
within the opposing end of the blank tube.
The next step is to shove the wiper d’ forward
into its initial position in the space between
the front dies. To accomplish this the lever
h is grasped by the attendant and shoved for-
ward. The block b'is thus brought forward,
which block carries with it the mandrel ¢, in-
tegral therewith, and the rod d and the parts
carried thereby, travel of rod d with relation
to mandrel ¢ being prevented, as before de-
scribed. Cam-wheel g, spur-wheel f/ and
spur-wheel f are also brought forward with
mandrel ¢, the pinion e being of such length
as to preserve its engagement with spur-
wheel 7. The initial position of the wiper d’
with relation to its supporting-rod d and the
surrounding tube is shown in Fig. 16. Inthis
position sleeve-nut ¢’ of cam-bar ¢ is in en-
gagement with the recessed surface g* of cam-
wheel g. In this position the cam ¢?is with-
drawn from active engagement with wiper d'.
‘When the mandrel is in the forward posi-
tion above described, the attendant turns
manual crank d? thereby, through the medium
of the gearing mechanism, rotating cam-wheel
g. As the cam-wheel g is rotated sleeve-nut
q' 1s brought into engagement with the in-
clined plane ¢% causing the cam-bar g to be
gradually shoved forward until said sleeve-
nut is in engagement with the raised plane
surface ¢°%. When the engagement of sleeve-
nutq’ with plane surface ¢° is begun the cam-
bar g is shoved forward and the wiper d' is
made to assume the extended position with
relation to its supporting-rod d through the
action of cam ¢® upon said wiper, this posi-
tion being maintained until the sleeve-nut
g' is in position to be brought into engage-

ment with inclined surface ¢%, when by the-

pressure of the surrounding tube upon the
wiper and the pressure of the wiper in turn

When -
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upon the sloping surface of cam¢®the sleeve-
nut ¢’ is brought gradually in engagement
with surface g%, thus allowing the wiper d’ to
gradually assume the position shown in Fig.
16. During the revolution of the wiper d/,
above described, by virtue of the eccentric
position of its supporting-rod  with relation
to mandrel ¢, and, consequently, of the ec-
centric position of the blank tube supported
upon said mandrel with relation tosaid wiper,
said wiper d' is caused gradually to come in
working contact with said tube and to gradu-
ally leave said working contact, whercbhy an
eccentric bulge is formed.

I have thus described one revolution of the
wiper d’ and its result. The next step is to
shift the wiper ' to the next space between
the segmental dies, when a second bulge may
be formed in a similar manner, which move-
ment is accomplished when the sleeve-nut g’
is in engagement with surface ¢!, the wiper
being then out of working engagement with
the blank tube.

I will now deseribe how such successive
rearward steps of the wiper d' are taken.
When the parts assume the position shown
in Fig. 1, tongue b’ comesin contact with post
r, thereby actuating the bell-crank lever ¢/
to withdraw pin s pivotally connected thereto
through the medium of sliding bar #? in en-
gagement therewith. This withdrawn posi-
tion of the pin sis shownmost elearly in Figs.
4 and 6. Theobject of this will be explained
presently. When the lever I is shoved for-
ward the end of the bar 2% which projects,
as shown in Figs. 4 and 6, extends within the
opening ¢ (referring to TFigs. 20 and 21) of
can-wheel £, and as said cam-wheel isrotated
the bar engages with the incline ¢ of eam &,
thus pushing the arm #* gradually in untilits
end becomes flush with block 5% At the
same time pin s is brought forward in the
same position as the other pins s’ ¥ s*. The
pin s is thus put in engagement with the col-
lar * behind cam £ without extra trouble in
manipulating the mandrel, which would not
De the case if the pin s were stationary, since
the wheel{would have tobe pushed far enough
forward to allow cam 7% to entirely clear pin s.
Then it would have to be turned and shoved
back to bring the pin g in snug engagement
with collar ¢ hehind the cam .

During the formation of the first bulge in
the blank tube—that is, when sleeve-nut ¢’ is
in engagement with surface ¢°—pin sis in en-
gagement with eollar #*; but when sleeve-nut
¢ 1s in engagement with surface ¢* the pin s’
isbroughtinto engagement with cam #*,where-
by the eam-wheel { may be shoved gradually
backward one step, its rotation being con-
tinued when pin s’ is brought into engagement
with collar #, such engagement being similar
to the engagement between said collar and
pins. Thisrecession of the cam-wheelimoves
the wiper d’ back one step in position to form
the next bulge. When the second bulge is
formed pin $*is brought into engagement with

collar # in a similar manner, when wiper d'
is eaused torecede in position to form the third
bulge, and so on until the complete number
of bulges has been formed. When the com-
plete number of bulges has been formed and
an additional revolution is begun by the op-
erator, pin s7 impinges against the end ¥ of
cam {3, which arrests further rotation of the
cam-wheel and notifies the attendant that the
complete number of bulges has been formed,
when he grasps the handles p! p* and closes
the dies, thereby compressing the metal con-
tained in the bulges, which finishes the elbow.
Having finished the elbow the attendant re-
moves the upper set, as before described, and
allows the lower to remain in its closed posi-
tion for convenience in removing the elbow
and refeeding the machine. The carriaged
is then tilted, as before described, when the
finished elbow may be readily removed and
the machine refed.

Having thus given a full general descrip-
tion, I will describe some details of mechan-
ism of the machine.

When the sliding block o? is advanced it is
desirable to secure it in this position during
the formation of the bulges.

Referring now more particularly to Fig. 7,
I have provided arod u which passes through
the base of the machine and is encircled by a
spring about its lower portion. Thisspringis
placed between a shelf /', secured to the base
of the machine, and collar «? fixed upon the
rod u, thereby supporting said rod in the posi-
tion shown. Asecond rod,v,is mounted upon
the under side of sliding block ¢% a recess v’
being provided to accommodate the travel of
saidrod. When thesliding block o*is brought
to the position shown the rod w is first de-
pressed by rod v, opposing sloping surfaces
being provided for this purpose, after which
therod uis elevated by its surrounding spring,
as shown. In this position a vertical plane
surface upon rod « is opposed to a correspond-
ing vertical surface upon rod v. The block
o*when advanced into its locking position oh-
viously eannot be withdrawn until the rod

-is out of the path of rod v, which oceurs only

when the bulges have been finished.

If it is necessary to remove block ¢® from
the position shown before the bulges have
been finished, rod % may be withdrawn from
the path of rod v, a metal cross-piece w® being
provided upon rod « for this purpose.

The sheet-metal tubes which I preferably
employ for the blanks are made by a ma-
chine deseribed in my application, Serial No.
474,023, filed May12,1893. The tubes formed
by this machine are provided with what I term
““double-lock seams.” Inusing blank tubes of
this construction the blank should be inserted
in place in such a manner that the crescent-
shaped bulges will not be formed where the
seam occurs. For this purpose I provide in
the front end of portion 0? of carriage D the
guide w, (shown in Fig. 2,) which is provided
with a recess 10/, which accommodates a por-
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tion of the seam of the blank tube. A recess
x is also provided in the dies to accommodate
the seam. .

In connecting together lengths of tubing by
elbows it is usual toinsertan end of one tube
within one end of the elbow, and to insert the
other end of the elbow within the second tube.
One of the ends of the elhow should, conse-
quently, be larger than the other. To this
end I mount movably upon the mandrel c an
expander y, which is forced within the blank
tube when the lever /i is shoved forward to
bring the wiper in position to form the first
bulge in the tube. The surface of the ex-
pander which opposesthe blank tubeiscurved
to facilitate its entry within said tube. When
being thus shoved forward the expander
passes the detent 2z, said detent being raised
Dby the expander during its passage and fall-
ing behind the expander when clear of the
same, aspring z’' being provided to insure the
return of said detent to its lower position.
The detent is provided to prevent the with-
drawal of the expander during the formation
of the elbow, whereby the blank tubeis more
firmly held in position during the formation
of the elbow and its collapse prevented.

To lubricate the surfaces of cam - wheel
g which are in frictional engagement with
sleeve-nut ¢', I provide an oiler, which con-
sists of a strip of metal 2* mounted upon the
machine-support, upon which is fastened a
pad 2® of some absorptive material, prefer-
ably felt, which is kept constantly saturated
with oil. When the mandrel ¢is shoved for-
ward the surfaces g%, ¢° and ¢° of cam-wheel
g are lubricated. The initial position of the
cam-bar g may be adjusted by the sleeve-nut
q', and such adjustment made secure by jam-
nut ¢°. I provide a bearing ¢* to prevent the
end of cam-bar q, which extends beyond rod
d, from being broken.

In construeting my machine it is made pref-
erably to form elbows in the forms of quad-
rants.
connect lengths of tubing at greater angles—
as, for instance, by proper manipulation wiper
d' may be caused to form bulges in every
other space or in the end spaces between the
segmental dies, which bulges may be pressed
into thin folds, as before. Another form of
elbow may be made by wiping out the com-
plete number of bulges, and then, by means
of pliers or other suitable tool, closing some
of the dies to press certain bulges into thin
folds.

My machine admits of many modifications
without departing from the spirit of my in-
vention—as, for instance, in place of employ-
ing expander ¢, I may so shape plug o® as to
make it serve the purpose of an expander. I
therefore do not desire to limit myself fo the
precise construection shown, nor to the pre-
cise combination of elements used, except as
hereinafter claimed.

Other shapes may be made which will-

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In an elbow-making machine, the com-
bination with means for supporting and ¢reas-
ing from within the tube from which the elbow
istobe made,of segmental diesadapted tohold
said tube to fold the creases therein and fo
bend the tube, whereby the elbow is formed,
substantially as described.

2. In an elbow-making machine, segmental
dies adapted to surround a blank tube, and a
wiperadapted to form eccentric bulges in said
blank tube, means for imparting rotary
motion to said wiper, and a step-by-step re-
ceding motion thereto, means for closing and
opening said dies, and a guide w for the seam
of said blank tube, substantially as and for
the purposes set forth.

3. The combination with a number of
clamps, of a wiper adapted to be moved step
by step to form folds or bulges in the tube,
and means for simultaneously moving the
clamps together and folding the same to form
the elbow; substantially as described.

4. In an elbow-making machine, segmental
dies, adapted to surround a blank tube, a
wiper adapted to form eccentric bulgesin said
blank tube, means for imparting rotary
motion to said wiper and for gradually with-
drawing said wiper, means for closing said
dies in the form of a segment and opening
them in a straight line, substantially as and
for the purposes set forth.

5. Inanelbow-making machine, amandrel,
a wiper supported thereon in such a position
with relation thereto that as said wiper isro-
tated eccentric bulges are formedin the blank
tube placed upon the mandrel, means for im-
parting rotary motion to said wiper and caus-
ing the same to recede step by step, seg-
mental dies adapted to be placed in position
about said mandrel, means for closing said
dies in the form of a segrment or opening them
in a straight line, substantially as and for the
purposes set forth. :

6. Inanelbow-making machine, a mandrel,
arod eccentrically journaled thereon, a wiper
movably supported upon said rod, means for
controlling the position of said wiper with re-
lation to said rod, means for imparting ro-
tary motion to said wiper and to cause it to
recede step by step, segmental dies arranged
in two sets, means for closing said sets of dies
in the form of segments and opening them in
straight lines, and means for superimposing
upon and removing the upper set of dies from
the lower, substantially as and for the pur-
poses set forth.

7. In anelbow-making machine, a mandrel
¢, a rod d eccentrically journaled within said
mandrel, a wiper d’ movably supported upon
rod d, means for imparting rotary motion to
said wiper d' and controlling its position with
relation to rod d, segmental dies arranged in
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two sets, means for closing said sets of dies
in the form of segments or opening them out
in straight lines, means for superimposing
upon and removing the upper set of dies from
the lower, and means for receding wiper d’
step by step, substantially as and for the pur-
poses set forth.

8. In an elbow-making machine, a mandrel
¢, a rod d eccentrically journaled within said
mandrel, a wiper d’ movably supported upon
said rod d, means for imparting rotary mo-
tion to said wiper and said rod, a cam-wheel
g and a cam-bar ¢ adapted to control the po-
sition of said wiper with relation to its sup-
porting-rod d, means for shifting the mandrel
c and parts carried thereby, segmental dies
arranged in two sets, means for closing said
sets of dies in the form of segments and of
opening them out in straight lines, and means
for superimposing upon and removing the
upper set of dies from the lower, means for
receding the wiper d', mandrel ¢ and parts
carried thereby step by step, substantially as
and for the purposes set forth.

9. Inan elbow-making machine, a mandrel
¢, arod d eccentrically journaled within said
mandrel, a wiper d' movably supported upon
said rod d, means for imparting rotary mo-
tion to said wiper and said rod, a cam-wheel
g and a cam-bar g adapted to control the po-
sition of the aforesaid wiper with relation to
its supporting-rod d, a lever I adapted to
shift the mandrel cand parts carried thereby
longitudinally, segmental dies arranged in
two sets, means for closing said sefs of dies
in the form of segments and opening them
out in straight lines, means for superimpos-
ing upon and removing the upper set of dies
from the lower, 2 pin s adapted to be with-
drawn from and brought in engagement with
cam-wheel ¢ secured to rod d, and means for
causing said cam-wheel {, mandrel ¢ and parts

carried thereby, to recede step by step, all
substantially as and for the purposes set forth.
- 10. Inanelbow-making machine, amandrel
¢, a rod d eccentrically journaled within said
mandrel, a wiper d’' movably supported upon
said rod d, means for imparting rotary mo-
tion fo said wiper and said rod, a cam-wheel
g and a cam-bar ¢ adapted to control the po-
sition of the aforesaid wiper with relation to
its supporting-rod d, a lever N adapted to
shift the mandrel c and parts earried thereby
longitudinally, segmental dies arranged in
two sets, means for closing said sets of dies
in the form of segments, means for superim-
posing upon and removing the upper set of
dies from the lower, means for sccuring the
upper set of dies upon the lower, a pin s
adapted to be withdrawn from and brought
in engagement with cam-wheel £ secured upon
rod d, said cam-wheel { adapted to be brought
in suceessive engagements with pins,whereby
the wiper may be receded step by step, all
substantially as and for the purposessetforth.

11. The combination with a mandrel, of an
expanding collar loosely mounted thereon,
and means for forming folds in the tube and

Dbending the same into an elbow; whereby the

collar remains in the end of the tube during
bending to prevent the collapse thereof; sub-
stantially as described.

12. The combination with a mandrel, of a
wiper carried thereon, means for receding the
mandrel from the tube step by step during
the wiping process, and means for bending the
tube into an elbow upon the final recession of
the mandrel: substantially as described.

Inwitness whereof I hereunto subsecrilbie my
name this 18th day of July, A. 1. 1893.

ORLANDO P. BRIGGS,

Witnesses:

GEORGE L. CRAGG,
FLovyp T. SHORT.
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