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5 heads such as in tube or ﬂue settmg for b011-

: ually directed tool for this purpose opera,ted;
by a pneumatic hammer.

  _ 20

- work.

25

R

COMP.&NY OZE‘ NEW YORK N Y A CORPORATION OF NEW J ERSEY

METAL-WORKING PROCESS ANI) APPARATUS

Apphcatlon ﬁled Aun*ust h, .1926 Serlal No 127 732

This invention. relates to metal Workmg;ﬁ'
and 1ncludes both process and apparatus. In
particular it relates to the installation or se-
- curing of tubular .members in: a,pertured: _;

ers, stills, ete.

g of a tube the first step is to roll the in-.
- termr of the tube so as to expand it into con- -
- ‘tact ‘with the walls of the head openmo* “The
~outer projecting end of the tube is'then flared. -
elther by a separate tool ov as the part of the -
"The flared end of the tube is

rolling step.
then iormed into a bead by means of a man-

given a finishing roll to complete the: work.

_ It is thus ftpnment that much time is con-
- sumed and several tools are required for this
All the tools used are manually di--
~ rected and the success of the work depends.f'
Even
‘with the greatest care on the part of the most

antirely upon the skill of the workman.

~ skilled workman there is a tendency to thin
~ the wall of the tube at the turn of the bead,

- with the result that the tube is weakend amt'

30

this point. In fact, any tube put down by
hand methods such as heretofore practiced,

- when sectioned will be found to have.a wall
-~ of varying and irregular thickness at and..

ad]acent the bead. In order. to remedy at

35
40

45

- petroleum,
‘boiler and ordinary

least in part the difficulties of such methods:
1t is customary to line the head opening with"
a ferrule of soft metal such as copper in or-

~ der to assist in securing a tight joint. .

In the constructlon of StlllS used 1n the SO- |

'7_ca,11ﬂc1 “cracking” processes in the refining of
the difficulties encountered . -
| still work are Greatly
-~ magnified - for the reason that the trade 18

demandmo in the interests of economy larger = into the quls of the head opening to insure

This may be accomplished by
! ma,mtammo the tube walls at and adjacent -

- the bead oi uniform thickness . while the end

and larger ~stills with. very heavy walls in or- -
der to delay and postpone the inevitable re-

- placements and repairs which must be made

- on account of the rapid corrosion or burning
~out of the metal of the stills.

50 '_tm"-e crackmcr” stllls are bemg made Wlth‘;.-

‘The tube is then 1

Other objects will be- ap
“tailed descrlptlon which follows: -
In one aspect the invention COIlSlStS in ant,"
improved process by which all or most of
the steps of the usual method are performed
“little. manual labor and with a-
- greatly reduced force of men. In practlcmﬂ'.
the process the end: of the tube and’ its inte-

. with Very

‘of the tube is subjected to percussion.”
At the present

steel tubes havmg an inner. dmmeter of 3 tol .
‘4 inches and an exterior diameter of 4to 5
~inches, the walls of the tubes being 14 inch.

ADOLPE c. ANDRESEN OF NEW YORT{ . Y ASQIGNOR TO GI—IICAG-O PNEUMATIG TOOL& -

thick. Present methods of 1nstallmﬂ' such . :
tubes require the use of the- heaviest portable

operative steps by reason of the thlckness' o

ot the walls. of the tubes worked upon; in- .

cluding heating the tubes to make the metal ©

have

head and the work must: be performed

through small hand-openings in " the outer
~wall, which 'makes the work still more diffi-~
—eult to perform and to check by inspection.
Among the objects 0{ the invention are to -

improve the quahty of the work and to.re- -
~duce the labor, time and: expense of securing 7¢’
tubular membels in place.
~1s to perform the flue settlng operatlons or

" any desired number of them, In one continu-
ous operation. ‘A further ob]ect 1s to elimi- -~
‘nate entirely the heating of heavy tubes.
- still further object isto simplify the work and -
_to reduce the number of men required to per-
- form 1t. "Still another object is to reduce the
mechanical equipment required.: A still fur-

- ther object is to avoid the difficulties of prior g,

- methods and to 3 1mprmre the resistance of the
corrosion and strains. ©
parent from the de-‘ ;.

A

joint  to pressure,.

Amnother: 0b1ect -

65

70 .

5

80

90 -

rior is subjected to a continuous 0perat10n n-

volving both percussion and rotation.

a tight j joint.

Tt

- further consists in’ 1mpacting the tube metal

It
v.__avonzls thinning and weakening the tube. a,d-' "
]acent the head as ‘When ordmary hand meth- :

100

| 7 tool: eqmpment ‘obtainable, ‘and: additional 55 S

Processes heretofore in use have been char-':-"
- acterized by a large expenditure of physmal

- labor and several separate steps or operations.

'10 In boiler making, for example, in the install- - more ductﬂe also a large crew of men is re-

- quired by - reison of the exiremely laborious
nature of the work. . Such stills usua,ll

an outer wall or head spaced from the flue:



_- ods are used. The invention further consists

~ in suitable apparatus for producing the above
The actual working tool may take

'results

the form of a relatively thick flat member
with two or more tube engaging portions ar-

ranged to enter the tube snd to recelve a large

number of heavy blows per minute and to be
rotated at the same time so that a spinning,

- ironing, or rolling effect 1s produced upon

20 1

15

the interior of the tube .
The 1nvention is 1llustra,ted by the ac-

companying drawings in which:

- Fig. 1is a perspective view of a workman
putting down a boiler tube maccordance with
the 1mpr0wed process; .

Fig. 9

1,8 portlon of the boiler head and tube bemg;_

o shown in section, also a portion of the per-

h .-20_;

cussive -and rotatlve machine, while the
working tool is shown 111 Slde elevatlon en- __

tering. the tube;

. Fws 3, 4, and | 5, are fmcrmentmy v1ews_-
similar to Flg 2, .but on an enlarged scale
111ustrat1nfr stages 1n the process of settmg._---

the tube;

figures with the *)1101; member removed :

30

Flﬂ's 7 and 8 are respectively a rlght hand -
elevatmnal view and a side-elevational view

~ of a modlﬁed form of tool;

Fig. 9is a sectional view throucfh the Wall

of a still illustrating a modified form of tool;

89

43 .

‘Kig.
working tool shown in Fig: 9;

Kig. 11 1S a view snmlar to F1g 9 111ustrat-~
ing the process as applied to the setting of

tubes 1n a Burton still ;

Fig. 12 1s a fragmentary s1de eleva,twnal...
‘view. of the working tool shown in Fig. 11.
Fig. 1 illustrates the. improved processf
: Wherem the operator A is directing a per-

cussive -and rotative machme B provldsd

45 Wlth a working tool 13 in the setting of tubes

~in a boiller or st111 head C. Tubes 14 have

G preparatory to being secured therein, cer-

o0

~pleted bead at 14%. -
‘Machine B may be of any sultable oT de-'
“sired. type; 1t 1s. provided with a rotatable

been placed in the apertures therefor in head

tain of the tubes bemfr shown mth 4 Com-

- chuck 6 1n Wthh the shank end 132 of the

R

ceive the blows of a percussive member such
as piston 6’ while the chuck & 1s rotated

either continuously or intermittently by any

known or suitable apparatus actuated as a'
‘result of the reciprocatory movement of p

60

ton b’ or independently thereof. The p T-

cussive and rotative machme B illustrated is

- of the fluid pressure type supplied with mo-
~tive fluid through a suitable conduit 2.

One form of working tool and the stsps

__'_of the contmuous pron ess by Wthh tubes 14'

. | ) cle ATnNess. -
- Fig. 6 is a right hand elsvatlonal view of a
the Workmcr tool shown 1n the previous

10 15 a side elsvatlonal vlew of the_“.

the pilot is to be a permanent pa _
“tool it may be fashioned initially as an in-

tegral palt of the tool or be secured there-to
in any suitable manner as by welding. .

itube

effect.

'1,753,67’7 .

are secured in head C are illustrated in Fligs. '- |
The working tool 13 as

2 to 6 1inclusive.
shown 1n side eisvatlon 1n Flo‘ 9 and in front

end elevation in Kig. 6 has a shank 182 ex-

tending within- ths percussive and rotative
ms,chme and its forward end is fi

and pwvldsd with mte‘)mlly formed. por-

tions or surfaces for acting upon the tube.
The extreme forward end 13b of the tool 1s

en-
“trance into the tube followed' by the diamet-
~rically . opposed expanding surfaces

suﬁimsntly reduced to- pelmlt its easy

attened

18¢,

The expanding’ suifaces are followed by the

tube holding surfaces 139, after which come
~the beadmﬂ' sockets 18¢ terminating in stops
‘is-a fragmentary view on an en- .

larged scale of the apparatus shown in Fig.

135" The Isadmﬂ' edges- of the ez..psndmo'

~and holding. surfacef' are beveled as indicated

8y

in Kig. 6. In order to maintain Lhe tool 1

proper alignment with the tube as it is forced
‘within the latter, and to prevent possible in-
terference Wlth the rotation of the tool
- through side movement and cramping, a suit-
able pilot is preferably provided at the front
of the tool, this ‘pilot being omitted in the
- 90;
~The pilot. may take the form of .
cylmder 135 loosely fitting the interior of -

the tube and either mtstable ufo'l or per- -

- manently fixed to a-raduced extension 13" of -

1If the pilot is. rotats,bly mmmted:_

end elevatlo*lal view Hig. 6 for the sake of

the tool.

1t should be secured to extension 13" in a

- manner to resist the heavy vibration result-

ing from the operation of machine B which

- tends to shear off cotter-pins and- similar se- |
A prefsl red arrangement 1s
- to apply a washer 18! and then form the end. .

curing dewces

of the ex tensmn into a rivet head 134

rt 0{" hs--

| 1(}4;:

‘The steps of the process are clearly “shown

in Kigs. 2, 3 and 4. Fig. 2 shows the work-
~1ng tool 13 just bemg “inserted within the.
‘Machine B is then started delivering ;-

heavy blows to the shank end of the workmg

tool and at the same time rotating the tool. |

This rotation may be continuous if an inde- .
pendent rotating motor is used as a part of -

- machine B or alternatmn' W1th the blows if
the rotating effect results from mechanism

1 }5

operated by the reciprocations of the piston. .

__ - As the tool advances into the end of the tube .
working tool 13 1s inserted (Fig. 2) to re-

the expanding surfaces. 13 acts as wedges

under the hammer blows of machine B and-
force the interior of the tube outwardly into
“close contact with the walls of the flue head
or sheet C, the rotation of the tool serving to’
iron out the metal or to nroduce q 0111110-
Fig. 8 shows the tool %Jvancsd £O. the -
pont Where the beading recess 13¢ is begin:

ning to flare the outer: end of the tube. At
this point the imacting-action of the process:

 begins, since the hea,vy blows of the percus--
f._-swe machme are now. dehvered to- the outer

L §
¥



- C

10

178, 677

ared and

end ef the tube as the la'tter 18 1

_ .curled into a bead. This causes the metal of -
- the tube to flow inwardly with a tendency to
produce internal swelling of the portion of
the tube within the flue head as 1s common-
- in all beading processes.

- 1ng surfaces 13¢ prevents such swellme of the

~ tube and the flowing metal is tamped so to
- speak, or impacted 111to the metal of the flue

head.  Fig. 4 illustrates the bead almost com-
pletely curled and the expandlnﬂ surfaces 18¢

However the hold-

~ extending slightly beyond the inner side of
~ flue head C. The operatlon of machine B

920

30

40"

~tool having surfaces arranged to engage the
tube at more than two points in the same
The tool disclosed in Figs.

1-6 1s ordinarly referred to as a two-bleded*
" tool, while the tool in Figs. 7 and 8 may be
called a four-bladed tool.

’ (=)

| metho ds.

. l‘.‘Je

- tighter joint.

-ing.

is continued and the 1mpacting effect con-
“tinues until bead 14® is hammered home to
the point indicated in Flg

engage the flue head.

or weaken the setting of the tube.

"The passing of the expanding surfa,ces 13‘1-'
beyond: the flue head together with the im-
- pacting action has expanded the tube behind

© the 1nner face of the flue sheet, as indicated
25 at 14°, so that the flue head is gripped on
" both its inner and outer surfaces and tightly -

- calked by the inner expansion at 14® and by
~ bead 142 on the outer face.

be noted that the holding surfaces 13* and the.

contour of the beading recess 18* in conjunc-

‘make the walls of the tube 14 uniform in ;
thickness at and adjacent to. the bead 142,
The 1mpeetmo- of the metal as deserlbed 111-*'
5 sures a tight joint.
_ Thus the actmn of the ﬂermcr surfq,ces 18“'

- produces the effect of the prehmmary inte-
- r1or rolling of the tube in the ordinary hand
and beading of the

The flaring
tube is accomplished b the beadmg recesses

- methods 1s entu'ely obviated by the action of

the holding surfaces 13 which produce an
actual 1mpactmo' of the metal and a much
The finish roll of the tube in
.the hand-process is for the purpose of tight- -

ening the joint, but real impacting of ﬂl@f“lfi ‘Such a ferrule is commonly used when

de31red in all tube setting work to assist
m prodhcmg a-tight joint. The impacting

effect, prevmusly deserlbed serves to force

ferrule 20 into tight. engagement with head FA
16, and the wall of tube 17, 1in turn mto tlght_ o

engagement with the ferrule

Fw 11 111ustrates the 111&111181 of settme |
tubes in a Burton still by ‘the present process. -
In a Burton still the ﬂue head 21 is a con-

metal 1s not secured since percussion is lack- |
In addition, the improved :process as
pr evmusly described secures and maintains

- a uniform thickness of the tube wall, a result
~which is never accomplished and in fact is

~ quite 1mpossible mth the prior ha,nd “proc- '
_esses.

Figs. 7 and 8 1llustrate a modlﬁed form of

transverse plane. -

‘Tool 15 has a
duced entering portion 15‘3‘ expanding sur-

faces 15¢, holdmg surfaces 159, beading re-
. cesses. 15*’, stops 15% and an. eatenelon 158
(arrymg a pﬂ(}t 15 ‘which may be held as

‘and rivet head 15,

5, where stops 13"
Fmther operation of
-mechme B causes the blows to be delivered
to the flue head and cannot mjme the beed'*

“type, but has only
1980

It is further to;.z-

in the case of the ﬁrst tool by a washer 15i
‘By reason of the greater -
number of engaging surfaces for the tube the
pilot 15* may be quite small, or dispensed with .
‘entirely, but more satlsfactery operatron 1s
- secured with-a large pilot as indicated. The

manner of using tool 15 and the effects pro{_ )

dueed thereby are identical with tool 13.-

Figs. 9 to 12 disclose tools for use in ‘the |
‘Such stills have ..
an inner apertured head-or tube sheet 16 in *~ =

- which the tubes 17 are secured and an outer. .
~ head 18 in’ spaced relation to head 16 W1thf--" -
‘hand-holes or openings 18*. therethrough
~While these hand-openings are ‘ordinarily g4

settmn' of tubes 1 1m: 01l stllls

80

somewhat larger than the tube openings,they —

recess 1‘9E )

By

metal and the holding surfaces 19“ may ac-
‘cordingly be of a much less extent than those

- shown for tools 13 and 15. If the tool is to
The ﬁmshmtr roll ot the ordinary hand

Werkm tool 19 ac-

are not of sufficient size to permit the use
ot tools. snmla,r to 13 and 15.. - |

lar to tool 13-in that 1t is of the two-bladed
one beading _projection |
The still disclosed in Fig: 9 ; is intended
for use with large dlameter tubes having
thick walls, a half inch or more in thickness.

While the present invention contemplates the
use of a tool which will expand, flare and ¢
“bead the tube in one continuois operatmn,j: ]

- after the process disclosed in Figs. 1 to 5 in-
clusive, some manufacturers of such: stills
“prefer to give a preliminary rolling of the
_ tube on a,ceount of the thickness of the tube
~ tion with the arrestmo* action of stops 13?:_-__:_'W311 Accordingly, tube 17 is shown as hav-
ing been rolled at 172.
- cordingly provides a reduced end 19° for easy
insertion within ‘the tube, holding surfaces

- 19¢, flaring- surfaces 19¢, and a smrrle beadmg
reason -of the thwkness oL

the tube walls there is less flowing of ‘the

Tool 19 is simi-

85

: 10(}} |

be used for expanding, the holding surfaces =

will be longer and will have between them
and the reduced end 19® expanding surfaces
~of the type shown for tools 18 and 15. Tool =
19 has the usual pilot 191,

9 discloses a

JFig.

Aferrule 20 lining the tube opening in flue head

siderable distance from the. outer. head 929

of the still’ S0 that prior manual methods for

flue settmg are carried on with the oreatest
- difficulty.
a re-

This arrangement, howevel , pre-

ranged for stills of this type. Tool 23 is sim-

-1la,r to tool 19 111 that 1t prowdes only one

110

s

195
‘sents no difficulties: to the present process -

‘since it is only necessary to lengthen the shaft:
or shank. of tool 23 which is shown as.ar-

136

120



tools 13 and 15.

~ the tool within the tube. .
10 |
- "are sm'nler in all respects to the disclosure and
.j deserlptlon rela,twe to Figs. 3 to 5 inclusive,
the operation of-machine B being contmueds'

“until the stop pre]ectlon 23f engaees the ﬂuei -

R

' .'headmg pm]ectlon 23& but dlﬁers :from 1t 1n
‘having no flaring surface on the opposite side.
- Tool 23 being

utlllzed for expendmg, flar-
ing and. beadmcr has expanding surfaces 23°

”ad acent the reduced end 23°, long heldmcr_ |
surfaces 23 and a single beedmfr Tecess 23°.
of rounded contour similar to these shown in -
The usual pilot 23¢ guides
The manner of

using the tool and the steps of the process

'_'herem dlsclosed tube. or flue setting is no

longer a matter of minutes but of seconds
A boiler tube job which requires a crew of

20
925

30

three men, much equipment, and several min-

utes of intense physical effort per tube, can
be eccomphshed by the new processin a smell_} .
fraction of the time by one man with one tool,
and a ‘better, stronger, and much tighter joint
1s the result In assembhncr cracking stills a.
crew of seven or more men snendmrr twenty

minutes and more to a tube can be dlspensed

with, for one man with a helper cdoes the same
'Work in less than a minute.
process skilled labor is not required for the.

With the new

operation is practically automatic, the bead-
ing step for example being arrested at. ex-

actly the right point so that thinning and

 weakening of the tube wall at the bead is pre-

35
40
45

50

vented.

thickness is of great. importance since it

makes a Very tight as well as a very str ong'

joint.
While the mventlon h“tS been herem dis-

and adaptations within the Scope ot the ap-—';

pended claims. R
T claim as my 1nvent10n -
‘1. The process of securing a tubular mem-

ber having a thick wall in-an apertured head
which comprises e\pandmg the member, flar-

~ ing its outer end, and calking the member to

55:

60.

the head by produemﬂ' a lateral impacting ef-
- fect within the head aperature, said steps

being per formed in one continuous operation.

2. The process of securing a tubular mem-
ber having a tth wall in an apertured head
which comprises forming: a bead on the end
of sald member by percussion, and effecting

lateral impacting of said member and of sald

head at said “a,perture by preventing internal
- swelhng of sald member durmg the percus—'
6a; - -

swe fwtlon

Wlth the improved process and apparetus}

“ated by
The impacting effect  produced by

directing the blow in an axial direction upon
the end of the tube while maintaining the tube
wall. within the head opening unlform in

3 The procese of securmo' a tubular mem-.;
.__ber having a thick wall in an apertured head
which comprises expanding the member, flar-
ing its outer end, and calking .the member

w1thm the a pelture of the head by a lateral

impacting effect, by supporting the interior of
said member by rigid unyleldmo means, said

steps bemw perfor med 1n one continuous oper-
atlon, and producing a rolling effect upon the

'111ter10r of seld memher durmo* S&ld opera-_

tion. e |
4. The process of seeurmo the end of a steel

70

tube having a thick wall in an opening in a.
head whlle the tube is in a cold state which

~ comprises subjecting the interior of the tube
“and the end thereof to a combined percussive
and rolling effect by means of a rigid unyield-

ng member having a part blghtly fitting the

interior ot the- tube s0 as8 to expand, ﬂare,

bead, ‘md celk the tuhe n a smcrle contmuous
.operetlon : L

80

85

5. That step in the process of secur mg atu-

tured head which involves the calking of the
member to the head by the lateral 1mpect1ng

of the member mto the head within the aper-
ture, said SLQP comprising delivering blows to

‘bular member hevmo' a thick wallin an aper-

90-

the end o? the member adjacent the aperture "

and supporting the interior of the member
against mteme,l swelling or distortion Wlthln_
;the aperture by rigid unyleldme means.

6.. The. combmatlen with a percussive and.
rotative machine of a tool. adapted to be actu-
said machine for securing a tubular
member having a thick wall in.an apertured
head, said. teol having means for expanding

that pertlon of the member within the aper-

ture of said head, means for flaring and bead-
ing the end of sald member, and means for
fixing and maintaining the thickness of the

. The combination Wlﬂ’l a percusswe and

T etetwe machine of a tool adapted to be actu-

ated by said machine for securing a thick-

95:

100

105
wall of said member ab and adjacent to the

' .i-heeded yortion thereof.
‘closed both as to process and apparatus in L

what are now considered to be preferred
forms, 1t 1s to be understood that the inven-
tion is not restricted to the specific details

~walled tubuler member 1n an a ertured head,
thereof but covers all changes, modifications, o P

110

said teol having means for 1mparting the |

blows of the maehme to the end of said mem-

 Dber and means for rigidly holding said mem-

ber against mternal expanemn in the plene of
caid head. . . S o
8. The. cembmatmn w1th a pe1 cussive and

- rotative machine of a tool for setting a thick-
~walled tube in an epertured head, “said tool

having a pilot loosely fitting the mterlor of

115

120

the tube, and a blade rearwardly of said pilot

having an expanding surface, a holding sur-
face, and a beading recess successively ectmo’

upen said tube as the tool is adv anced.
9. The combination with a percussive and

1etat1*ve machine of a tool {for setting a tube in.

an apertured head, said tool havmﬂ* a pilot
loosely fitting the 1nter1or of the tube and

| bladeq leftrwardly of emd pllot presentmo* an-



' o'ularly 11101111ed ra,dmlly dlsposed Surfa.ces

19

for expanding the interior of the tube, at least o

one of said blades having surfaces for turning

a bead upon the end of the tube, said blades
‘having holding surfaces for rlgldly maintain-

ing the thlcllness of the wall of the tube within

the head substantially umform durmg the
‘beading operation. o

10. The combmatldﬁwﬁh a percusswe and -

rotative machine of a tool for setting a thick-

walled tube in an apertured head, said tool .

having a plurality of longltudmally disposed
radially extending blades having inclined sur-

faces for expandmo' the interior of the tube,

15

and holding surfaces for rigidly: ma,mta,lmng .

‘the wall of the tube substantially uniform
within the head, at least one of sa1d blades:
‘having surfaces for turmng a bead upon the ;

end of the tube. .

20

11. A metal Workmn' tool for settmg thlck- .

walled tubular members having a shank ar-

ranged to receive blows and means at the op-

- posite end for beading a tubular member in a

29

head and for calking the member in the head N o

with a lateral impacting effect. |
12. A tool for setting thick-walled tubes in

_ 'boﬂers, stills, and the Iike, having a shank to -
- recelve rotative and percussive 1mpulses, a

. pilot at the opposite end to enter a tube and
- 80 '

~ faces for expanding, flaring and beading the

blades rearwardly of said pilot having sur-

" tube and for holding the tube against internal
“distortion during the beadmg operation

85

40

- thereby to produce a lateral 1mpact1ng eﬁ'ect'

and a callked joint.

- Digned by me at New York in the count of
 New York and State of Ne*wr York this 3lst._ T

~ dayot J uly, 1926.
ADOLPH C ANDRESEN
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