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 UNITED STATES PATENT OFFICE.

GEORGE H. BLAXTER, OF NEW BRIGHTON, PENNSYLVANIA, ASSIGNOR TO
PITTSBURGH SEAMLESS TUBE COMPANY, OF BEAVER FALLS, PENN-
SYLVANIA, A CORPORATION OF PENNSYLVANIA. - __

SWAGINGAMILL.

No.818,146. | Bpeciﬁcatiﬂn..ﬁf Iytters Patent. Patented Mareh 27, 1808.

To all whom it may CONCETN;

Be it known that T, GEorcE H. Bmﬁ’fﬁﬁ}: P
a citizen of Great Britain, residing at New }
Brighton, in the county of Beaver and State

of which the fo

in which—

lll

Figure 1 is a view in side elevation of my

improved reciprocating feed mechanism Aor
swaging-mills. Fig. 2 is an end elevation
thereof from the back end. Fig. 3 is a plan
view of Fig. 1. Fig. 4 is a cross-sectional
view on the line IVIV of Fig. 3. Fig. 5182
detail viewin elevation, illustrating the use of

a partial plan view of Fi% 5. Fig. 7isasec-
tional view showing the blankn position for
action by therolls.  Fig. 8is an enlarged sec-

tional detail view showing the termination |

of the swaging operation. Fig. 91sa vertical
eross-sectional view, on an enlarged scale, in-

dicated by the line IX IX of Ig. 3. Fig. 10 |
| and also providing the necessary additional

forward feeding travel.. For this purpose 1

i3 a similar view indicated by the line X X of

Fi%* 3. S |
Iy invention refers to -1:[_'::1;131't.m:e-;ment:('g‘i in |
feeding mechanism for swaging-mills used i

reducing blanks for seamnless tubing and simi-

lar articles, and refers particularly to the

means for imparting movement to the man-

drel-bar and blank thereon in conformity
with the operation of the Swa%m -mill and

!

with the normal backward trave
under the action of the rolls.

of the blank

swaging-rolls, and

45 ing unison 1s produced or that the blank-ac-

50

tuating mechanism shall be controlled so as
to conform with the operstion of the rolls if

independent driving means -are -emj loyed.
In the drawings I have shown the mechamsm
ps actuated directly from the roll - driv

gearing i the manner hereinafter deseribed |
and as illustrated.in the drawings, Refer- |

ring thereto, 2 2 uﬁm the upper and lower
swaging-rolls, mou

[
H

a link for providing a variable feed. Fig. 61s

el e H

Application filed January 5,

ted in suitable housings 3 |

i :
1805, Jerial No, 239,761 REIS SUED _

and- driven through suitable gearing from a
ower-shaft 4, the rolls 2 being continuously
operated fn the direction of the arrows in the

ward end of which is mounted the mandrel 6;

“ation of swaging this blank is extended for-
wardly between the rolls during their inoper-

ative or open period and is grasped by them
and reduced sectionally at each operation,
during which the blank'is projected back-
wardly, being then advanced a corresponding
distance forwardly plus an additional dis-
tance equivalent to the amount of the next
reduction produced by the “bite " of the rolls.
Ordinagily this operation is secured through

' mmechanism either operated by hand or with

feeding devices provided with a spring adapt-
ed to project the mandrel inwardly against a
limiting-stop. My invention js designed to
feed the biank both forwardly and back-
wardly, conforming as closely as possible to
the backward travel produced by the rolis

have pravided a carriage or buggy 8, mount-
ed upon wheels 9, traveling on a support-
ing track or frame 10, which may conven-
iently consist of ]-beams or other struc-
tural elements. ~The mandrel-bar 5 has a
sliding support in bearings 11 at each end

55

manner customary with this class of reduc-
“of Pennsylvania, have invented certain new | ing-rolls. = ‘ L |
and useful Imfﬂm’ﬁments in Swaging-Mills, | 5 is the mandrel-carrying bar, upon the for-
lowing is a specification, refer- | ward en . _
ence being had therein to the-accompanying | onwhich the blank 7 is carried.  In the oper-

 drawings, forming part of the specification,

Ho -

65

A

75

Bo

of the carriage and is reciprocated back-

wardly and forwardly in conformity with the

‘roll operation by means of a reciprocatin

¥

The successful operation of the invention | thrust-shaft-12, having a longitudinal shdmﬁ .

depends upon the codperation of the actuat- | bearing in the frame 10 and connected wit

ing mechanisim with the operation of the | the mandrel-bar 5 by a yoke 13, which 1s
it is designed to work in | ] _
amison therewith, for which purpose it is es- | shaft 12. At its upper end yoke 13 slidingly
sential that the blank-actuating mechamsm | engages the mandrel-carrying bar 5 between
<hall be either so connected directly with the

roll-driving machinery that such correspond- |

threaded and engages the threaded thrust-

| abutments. 14 14, intervening cushioning-
' springs 15 being provided of equal strength

at each side between the head of the yoke 13
and said sbutments. It will thus be seen

and backwardly it will impart a correspon
ing reciprocating motion to the mandrel-bar
and blank, while springs 15 will provide for &

| certain amount of independent com ensating
motion of the mandrel-bar independent of the
yoke 13 itself. Reciprocating motion 1s Im- '

parted to thrusé-shabt 12, yoke 13, and the

Go

95

100

‘that as the yoke is caused to travel forward{lf |

IOk
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35, stmilarly journaled in suitgble

k

mandrel-carrying bar 5 by means of a slotted
arm or link 16, engaging ‘s pin 17, extending

upwardly from a stud 18, secured spon shaft |

12, the other end of arm 18 being  slidingly
pivoted by an adjustable fulcrum-neck 19 in
slot 20 of guiding-plate 21. The sides form-
ing slot 20 are of a length sufficient to allow
of a range of movement of neck 19 .in and out
toward the actuating-pin of the driving-crank
sutticient to provide for the necessary varia-
tions in the throw of the slotted arm, and at
the termination of said slot the sides diverge,
as shown at 22.  For the purpose of shifting
the slotted arm 1 _
location of its adjustable fulerum 19, I em-
ploy an arm 23, pivoted at 24 on g stud
extending up from plate 21 and having a slot
25, engaging & stud or pin 26 of the fu%crum-
neck 19. When it is desired to entirely stop
the reciprocation of the thrust-shaft 12, the
neck 19 1s thrown entirely out of slot 20 and
may be readily replaced therein by means of
the converging flaring sides 22 227 A series
of limiting stops or pins 27 are arranged in
the form of an are, with which the slotted arm
23 may be connected at varying posltions, as
clearly shown in Fig. 3, Itvinus locating the
working position of fulerum-neck 19, accord-
Ing to the desired stroke. By this construe-
tion I am enabled to vary the stroke of the
mandrel-bar and blank independent of the
feed-travel or to stop the stroke at will by
disconnecting the stoited arm 23 from pin 27
and throwing the fulcrum-neck 19 entire y
of slot 20. 'This ig especially desirable, as it
enables the operator to change the stroke to
sult varying conditions of size, &c., and also
to shorten the feed at the commencement of
the operation and gradually lengthen it as the
operation proceeds until the blank is drawn
out under the full action of the operative
faces of the swaging-rolls. 28 is a driving
crank disk or arm having a pin or stud 28’ ex.
tending into the slot 25 of arm 23, the disk 28
heing mounted upon a vertical shaft 29,
driven through gearing 30 31, shaft 32, and
gearing 33 34 from power-shaft 4 of the rolls
By this means the arm 16 is reciprocated in
unison with the operation of the rolls , Imnpart-
Ing & corresponding reciprocation to the mian-
drel in the manner desired. As the mandrel
and blank advance during the operation of
swaging it is necessary to also advance the car-
riage 8, carrying the mandrel-bar, and for this
purpose [ employ a secondary threaded shaft
bearings in
the frame 10, which shaft engages, by its
threads,the threaded hub of an arm 36, secured
to or Integral with the carriage 8, Shafts 12
and 35 are designed to be driven together by
suitable means and are referably provided

with right and left hand tgreads and actuated |
- with.
toshaft 35 and gear _ |

siaft . tributing to regularity of operation, cronomy,

In opposite directions by 1ntermeshing gears
37 38, gear 37 being keyed

38 having a spline engagemen( with'the

6, so as to vary the relative

i

' speeds of the threaded

816,146

12.  Both shafts are thus actuated toget er
and driven by any suitable IMeans, as & no.

&1id gearing connecied with the shaft 35, ..
shown 1n Fig. 3, or by other suitable mecharn.
ism driven at the desired speed to secure
proper feed. It will be understood that the
shafts are regulated to
impart the proper forward. feed to the csar-

riage 8 and to yoke 13, which thus keeps

~apace with the carriage in its forward travel

as shown, the

along the frame, the side of the carriage be-

cut out or slotted, as at 39, for clearance

in
| %n Figs. 5 &n(; 6 I have illustrated a modi-

fied construetion for tmparting a variable
stroke to the thrust-shaft 12 by utilizing the
well-known link motion used with the valve
nechanism of reversing-engines. 40 is a link
pivoted at 41, which poi
to the dead-center of the thrust-shaft plitman
42. This pitman 42 is pivotally connected
to a stud 43, connected with the i rust-shaft,
other end being similarly con-

nected with an adjustable block 44, mounted

. In the slot of the link, in which it is rajsed and

produced by the rolls.

| the blank, which

lowered by any suitable means, as a lever 45,
and connecting-link 46, the lever being under
control of the operator by any su,itabta oper-
ating connections. The link is given its full
throw at one end by the connecting-rod 47
and crank disk or arm 48, mounted on I0aIn
shaft 4, or directly connected with the roll-
driving gearing or correspondingly operating
Imeans, In any convenient manner. -El’he ad-
vantage of the link motion is that it provides
for very delicate and simple adjustment of the
throw from a maximum to a minimum and
also for immediately throwing the pitman 42
to a stationary position 41 without apprecia-
ble shock, - |

The operation is as follows: Reciprocation
of shaft 12 by arm 16 or link 40 will advance
the blank inwardly to the roper 1nitial posi-
tion between the rolls, which will then en-
gage it, causing it to travel outwardly in a re-
verse direction, arm 16 or link 40 at the same
time withdrawing shaft 12 and producing the
same reverse travel of the mandre] - bar 5.
Springs 15 will compensate for any lost-mo-
tion or irregularity, while being sufficiently
stiff to insure practically positive travel, Re-
tation of shafts 12 and 35 will cause the recip-

ﬁ@lnb also corresponds

75

30

QO

95

10C
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110
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rocating yoke 13 to gradusally advance inde-

pendent of its reci
the carriage 8 to a
conformit

travel of {

rocation and will cayse
so gradually advance in

with such trawvel, the forward
oth conforming to the reduction
By this means an in-
movement I1s given to
15 thus actuated in both di-
rections entirely independently of the move-
ment imparted to it by the rolls themselves,
but in entire harmony and conformity there-
I thus avoid all jarring or shocks and
overcome any inaccuracy of feed, thus cond

dependent in-and-out

yoo
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of labor, and ﬂanﬂi{lﬁrably improve the char-

acter of the work being performed. It will
be seen that the stroke of the arm 16 and con-
sequent reciproeation of the blank may be
varied within wide limits by adjustment of

the fulerum-neck 19 or block 44 or that the

motion may be entirely stopped and the ma-

chine rendered’ inoperative as to reciproca- -

 tion of the mandrel - bar by merely lifting

IQ

said arm away from engagement with the
pivotal stud 27 and throwing.the neck out of

~ slot 20 or by throwing block 44 to the dead-

“center of the link, the pitman assuming the

LS

20

30

position . A further advantage of the va-
riable feed is that at the commencement bf
the operation the length of reciprocation of
the mandrel-bar may be reduced to a very
short stroke corresponding to the short ni-

tial reductions of the rolls, the stroke being
gradually increased to the full necessary
travel, which is then maintained durning the |

remainder of the operation. |

While the construction which [ have shown
is well adapted for the purposes in view, it 18 |

obvicus that other mechanism may be em-
ployed to produce the reciprocations of the
mandrel-bar-—as, for instance, a crank, éc-
centric or eam construction operated by suit-
able rearing from the roll-driving shaft, or
other forms of link motion between a driving
mechanisin and the mandrel

| ﬂt{}"?p&d at will,

35

F. 3w,

L0

55

arious other changes or modiications
may be made by the skilled mechanic¢ in the
design, proportions, or various detatls of con-
struction without departing from the inven-
tion, and all such changes yre to be consid-
ered as within the scope of the following
claims. | .

What I elanmn 1s—

1. Avhorizontally-traveling simandwel-aup-
}}f}!‘tiﬂg ;_tmri&gﬂ and & 1'11:1:14:*;%]*—1}};-1“ﬂupp_{;ft}
ed therein, with means for advancing she car-
riave, amd Dreans engaging the mandrel-bar
for advancing 1t and mdependently recipro-
cating it, substantinlly as set forth. __
2. A horizontally-traveling  mansdrel-sup-
porting carriage am]y
therein, with means for advancing the ear-

riage, aml means engacing the nmndrel-bar |
for &{1?&1{1{1111;,{ it tm_{l 1Ii{h-,j;{tntl{1nt1y 1‘&{:i]:rw '

cating i, with means for varying the stroke
of the mandfel-bar, substantially as set forth.

3. The combination with swaerme-rolls and
driving means therefor; of a horizontally-
traveling mandrel-supporting carviage and o
mandrel -bar supported therein, means for

aclvancing the carriage, means {or advancing |

the mandrel-bar, and means operating i cor-

respondence with the rolls for reciprocating |
the mandrel-bar, substantially as set forth.
I '1 L - . L ] — 3

4. The combination with a enrrigge and a |

reciprocable mandrel-har carried thereby ; of

1

s0 a5 to per-
mit the stroke of the mandrel to be varied or

i

T it |+ b L

ing

1
1

stationary feeding-screw arranged to propel

the carriage, a screw arranged to ré{ﬂ?l‘{?{i&t&
the mandrel-bar and to feed it in conformity
with the travei of the carriage, means lor re-
ciprocating said screw, and means for turn-
inv both screws, substantially as set forth.

5. The (ﬁ(}mbf’patiﬂn with a carriage and a

rec;procable mandrel-bar carried thereby; of

a support for the carriage, a lmnﬁitud:naﬂy-
stat’onary feeding-screw arranged to propel
the carriage, a screw arranged to feed the
mandrel-bar in conformity with the travel of

7L

75

the carrage, means for reciprocating seid.

screw and mandrel-bar, means for tun .
5C1 ~Ina , . :
both screws, and means for varying the re-

| 3_{3

ciprocable teavel of the screw, substant-ally

as set forth, -~ |
8, The combination with swa 1
driving means therefor; of & horizontally-

travel ng mandrel-supporting carr age and a
manirel -bar supported theiren, means for

advane 1';;{; the carriage, means for advancing

| the mandrel-bar, and means in driving en-

oagement with the rolls for reciprocating the
rmmandrel-bar, substantially as set forih.
7. The combination with a carriage and a

jng-rf::]ls and

go

reciprocable mandrel-bar carried thereby; of

a support for the carmage, s long: tudinally-
stationary feeding-screw engaging a nut se-
cured to the carrage, ani a reciprocable
screw engaging a nut connected with the
mandrel -bar, with means for turning the
screws together and means for indegmmiéntly
sctuating the ree proeat ng screw long.tudi-
nally, substant ally as set forth.,

8. The combination with swaging-rolis and

driving mechanism therefor; of a suppurting— |

frame, a carriage mounted thercon, a longi-
tudnally-movable mandrel-bar mounted 1n
satd  carriage, a longtudinally - stationar

| feeding-screw in operative engagement with

the cariiage, n reciprocable feeding-screw 1n
operative engagement with the mandrel-bar,

L means forwotating the serews together, and

means connected with the roll-drmving mech-
anisin for independently reciprocating the

| mandrel - bar - nctuating screw, substantially
14 set forth.
a mandrel-bar supported |

8. The combination of a supporting-frame,
a curviage mounted thereon, a longitudinally-
movable mandrel-bar mountad i srad car-

vinge,. i longitudinally - stationdary feeding-

serew in operative engagement with the car-
ringe, a rec procable fecding-serew 1 opera-
tive engagemdnt with the mandrel - bar,
means Tor rotating the screws together,
means {or im]epex'lh{-ent.-ly reciprocatimg the

C mandrel-bar-nctuating serew, and means for
varying the stroke thereof, substantially as

sit {orth. |

1. The combination- of a suppoerting-
frame, o carriage mounted thereon, a long-
tudinadly-moevable mandrel-bar’ mounted 1n

55 & support for the carnage, a longitudinally- | feeding-serew 1 operative engagement wit

95

L0

1{}5

110

115

120
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said carriage, 8 l{:sngii_;udinaiiy—ﬁt&tion&rﬁ |
130
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15

20

the carriage,

<3

the carriage, a reciprocable feeding-serew in |

Operative engagement with the mandrel-bar,
means for rotating the screws together, and
an actuating -lever connected with the re.
ciprocable screw, with means for varying the
efiective stroke of said lever, substant s Y 85
set forth.

11. 'The combination with SWagng - rolls
and driving means therefor: of 5, carvisge and
a mandrel-bay supported thereon, means for
propelling the carrage and mandrel-har, and
means for independently and positively re-
ciprocating the mandrel-bar in both diree-
tions, ssid meana besng connected with the
rt}ll*({'riving means, substant’ally as set forih.

12. The corabination with swagz ng-rolls
and driving means therefor; of a supportin X
frame, a carriage mounted thereon, a Eﬁngftm
cinally - movable mandrel-bar mounted in
said  carriage, a longitudinally - stationary
feeding-screw in operat.ve engagement with
4 Tectpirocable feeding-sorew in
operative engsgement with the mandrel-bar,

1
I

| IDg engagement with

| travelin

pendently

816,14,

means for rotating the screws torether, an

- detusting -link connected with the recipro-

cable serew, means for varymy the effective
stroke of saxd nk, and a erank device in op-
eTative engmsement with said Itnk, with
means for actunting the crank device in driv-

the swaging-rolls, substantiallv as set forth.
13. The comhinatron with a horizontally-
mandrel-supporting carrrage and a
meandrol-bar supported thereln, means for
advancing the carriage, and means en
the m&m?mk—b&r for advancing it an
reclproeating it; of a lever INCOrpo-
rated with said ree] procating means and ad-
justihg deviees arranged to vary the effective
stroke thercof, substantielly as'set forth.
In testimmony whereof T aflix Ny signature
int presence of two witnesses.

GEORGE H. BLAXTER.

imnde-

Wi inesses |
. M. CLARKE, . |
James Ma(C. M ILLYTR.

the driving means for
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