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To all whom it may concern:

Be it known that I, Taomas P. Warsm, a
citizen of the United States, residin
Boston, in the county of Suffolk and State
of Massachusetts, have invented an Im-
provement in Machines for Straightening
Tube-Frames for Axminster Looms, of
which the following description, in connec-
tion with the accompanying drawings, is a

specification, like letters on the drawings

representing like parts.

In weaving such fabrics as Axminster car-
pets and the like, the tube frames which are
used in the looms in connection with the pat-
tern spools .are frequently injured in the
process of weaving, some 6f the tubes being
deflected more or less out of alinement with
the rest of the tubes, some of the tubes dent-
ed at their edges or bent at their sides, and
the free ends sometimes upset or jammed,
and the present practice in such factories is
to have each tube of the tube frame sepa-
rately examined and straightened by a
skilled mechanic by means of $and tools
such as pliers, hand mandrels, wedge, file,
etc., this process being necessarily slow and
expensive and also sometimes inaccurate.
Accordingly to accomplish this work rap-
idly and also to bring the tube frames to that
degree of accuracy necessary for use in con-
nection with my spooling ‘and drawin -in
machine, I have devised the mechanism
herein set forth. These tube - frames are
necessarily light and frail, comprisifig a
small slat-like carrier of wood, to which is
tacked a strip or a series of tubes, of light
sheet-tin, arranged side by side, an average
of 84 tubes to the foot, said ‘tubes being

-each two inches long, sim ly soldered to

each other at their extreme butt ends at the
point where they are tacked to the wooden
carrier or bar, and thence projecting free of
each other and entirely unsupported except-
ing as stated at their bujt ends, each tube
being § inch deep at its butt end, } inch
deep at its free end, which has a wedge-
shaped open interior # of an inch across at
the top edge and tapering down to g of an
inch at the opposite or bottom edge; so that
great care andp delicacy of handling are nec-
essary, and it has never heretofore been con-
sidered feasible to straighten them excepting
by the hand of a skilled mechanic, as above
stated. I have succeeded, however, in devis-

at'| £

8 as may be required
tube frame which the
‘handle.

ing mechanism which ‘Eftﬁ"o”ligh uick and
strong, handles these delicate, thin-walled,
rail, tapering tubes deftly, daintily and
without any liability to injure them, and yet
reforms them all together, performing si-
multaneously both the alining of the tubes,
i e., bringing them into lengthwise position,
and the correct shaping of the tapering
wedge-shaped walls, in case said walls have
been dented, pinched, twisted, or in any way
whatever distorted.

Stated in general terms my present ma-
chine comprises means for positioning and
holding tube frames in an unvarying posi-
tion while being straightened and adjusted,
means for accurately alining all the tubes
of the tube frame, and mechanism for
straightening and truing the interior walls
and edges of the respective tubes, '

In the accompanying drawings, in which
I'have shown a preferred embodiment of my
invention, Figure 1 is a top plan view of the

machine; Fig. 2 shows the same in end ele-

vation; Fig. 3 is an edge view looking for-
ward against the alining tool; Fig. 82 is g
side view and Fig. 4 is a vertical transverse
sectional view of the straightener prongs or
teeth of the forming tool; and Fig. 5 is a
view similar to Fig. 3 of g modification.

On a suitable base 1 is g support for the
tube frame, herein shown as comprising a

lurality of supporting blocks 2, and in
Iront of these blocks is a transverse support-

Ing bar or ledge 3 for supporting the tubes
4 of the tube .

frame, the transverse wooden
carrier portion 5 of said tube frame resting
on said blocks 2, which accordingly have

their top surface at such an angle with re-

lation to the supporting surface of the bar
ired by the given kind of
machine is desired to
In the drawings I have shown the
machine adapted to handle tube frames for
the Smith loom, and accordingly said blocks
are oblique or sloping, whereas for the
Crompton & Knowles tube frames said top

surface of the blocks would be level inas-

much as the tubes roi'ect from the carrier
portion parallel to the latter in said Cromp-
ton & Knowles construction. Positioning
lugs or bosses 6, 7, are provided to engage
the opposite ends of the carrier frame

‘whereby the tubes thereof are compelled to

occupy invariably one and the same endwise
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position when placed in the machine, gaid |
bosses 6 and 7 bein referably formed in-
tegrally with the en% glocks 9 or at least se-
cured immovably thereto
tion can possibly take place in positioning
the tube frames. The blocks 6 are prefer-
ably located in line with the opposite ends
of the wooden portion or tube carrier part
of the frame and the blocks 7 are prefer-
ably located to be en aged by the projecting
ends 8 of the metal end portions or en

so that no varia-

' a shaper or former
and compel the walls and top and bottom

holders of the tube frame to gage the said
end holders and thereby e‘nab%e» the opera-
tor to see at & glance whether said end hold-
ers have been sprung and therefore need at-
tention. ©n the intermediate blocks 2 I pro-
vide clampin, mechanism, herein shown as
comprising plungers 9 sliding in bearings 10
and’ provided with heads 11 to engage and
press forward the wooden portion 5 of the
tube frame against the front vertical wall
of the bar 3, so that the tubes of the tube
frame cannot possibly be deftected because
of any spring or improper positioning of
the carrier 5. The clamping plungers 9 are
normally held under tendency to move rear-
wardly by springs 12 engaging collars 13
and are actuated by the engagement with
said; plungers of the cam ends 14 of levers
15 pivoted at 16 to the base 1. As herein
shown there are three of these clamping
mechanisms and they are referably oper-
ated independently so that t%e operator may
with greater accuracy adjust the different
portions of the tube frame. yThe aliner, or
tool which brings the separate tubes into
proper alinement with each pther through-
out the length of the tube frame, moves
preferably vertically- above the tubes, being
herein shown as comprising a transverse
plate 17 provided on its under side with
grooves: - COrT nding accurately to. the
position: of the tubes and approximately to
the shapes of the tubes so as «to provide
between saigd grooves lengitudinal ribs or
fingers 18 whicilr constitute means for enter-
ing between adjacent tubes and compelli
them to get into proper alinement with each
other throughout the entire length of the
tube frame. Saw kerfs or slits 19 are pref-
erably provided in the bar 3 to receive the
lower ends of these. ribs or alimin devices
18, and the latter are also preferably longer
at their front emds than at their rear ends
so that theix lower edges are inclined as
shown clearly in Fig. 2, thereby facilitating
the wedging or straightening-out operation
which they are intended te: perform. The
late ¥7 is carried by levers 20 preferably
ocated ab its eppesite ends, said levers be-
ing fast on a shaft 21 journaled in bearings
at_the rear side of the. machine, horns or
rests: 22 veseiving amd supporting the levers

‘obstinate tube or

20.and iplate 17 when: mot in use. The levers
9- bexminebe in-handles: 28, said handles; be-

1,008,811

ing preferably so located as to permit the
operator to use both hands if necessary in
forcing the alining plate downward over
and between the tubes. In front of the
tubes, so as to_ enter the enlarged ends of
the latter which are relatively xed in }io-
gition and hence always in substantially
their proper place, is the straightening and
forming or shaping tool, which 1s very much
like & comb, each tooth of which constitutes
to enter within the tube

edges of the tube, if bent, dented, twisted,
or broken, to come back into proper shape
as the shaper is forced forward against said
walls and edges of the tube. This shaper
or former comprises, in the machine of the
drawings, a transverse plate 24 from whose
front edge project a series of shaping teeth
or formers 25 having the same external
shape and relative arrangement as the true

internal surface shape and arrangement of

the tubes.

Preferably the shaping teeth or
formers 25 are lon,

er than the tubes and are

provided with wedge shaped ends 26 which .

facilitate the entrance of the teeth into dent-
ed or distorted tubes and pass out beyond
the ends of said tubes when the shaper has
been given its complete forward movement,
so.as to true up the extreme edge of the tube
as well as all the remaining part of the tube.
These teeth or formers 25 and their carry-
ing plate 24 are supported at their ends by
end pieces 27 sliding 1n guideways and oper-
ated by end levers 28 pivoted at 29 to the
frame of the machine and connected to said
pieces 27 by any suitable means as by slots
30 engaged by pins 31 projecting rigidly
from said end pieces 27.

I prefer to have each of the operating
mechanisms of my apparatus independently
operated by han in order that the opera-
tor may use his skill in bringing about the
best results, and T have purpose [y arranged
the levers so that he can use both hands and
can bring special pressure at one end or at
the other as may be required by any specially
similar situation, bub it
will be understood that in this respeect as
well as in the general construction of the
apparatus, I am not limited to these pre-
ferred details as I believe that my invention
is the first for accomplishing by an organ-
ized machine the results herein set forth,
and accordingly I.intend the claims to be
commensurate with the invention as thus
broadly characterized. I prefer to aline
and strengthen all the tubes simultaneously
but wish 1t understood that this is a pre-
forred construction only, and also I prefer
to accomplish the alining by a movement
transverse of the tubes, as distin uished .for
instance from a movement longitudinal of
the tubes, and ¥ prefer to remove indenta-
tions and smooth out the side walls of the
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tubes by means of a wedging form of ex-
pander, preferably moving %ongitudinally
within the tubes, but in all these respects 1t
will be understood that these are preferred
constructions only and do not exclude other
equivalent means within the scope of the
broader of the claims hereinafter set forth.
In use, the successive tube frames as they
come from the loom are placed one at a time
in the machine, some having only exceed-
ingly slight distortion or defect and others
being very badly injured. The operator
places the frame by hand so that its ends
abut against the positioning bosses 6, 7, and
the wooden carrier portion 5 of the frame
occupies as nearly as practicable its normal
position on the blocks 2 ang against the bar
Thereupon he grasps the handles 23
and swings the aliner forward and down-
ward so that the relatively long rib-like fin-
gers or knife-like members 18 can enter the
spaces between adjacent tubes of the tube
frame and thereby compel the tubes to get
into proper alinement with each other, This
is further facilitated by the fact that the
members 18 are longer “at their front ends

are soldered together and
liable to be in true position,
and then the rear or following edge-portion
of themembers 18 wedge against the deflected
side of the tube and tend to compel it to
i get into alinement in case
it is especially bent, Thereupon the opera-
tor forces the tube frame into absolutely
true position by means of the handles 15.
Having thus brought the various tubes of
the tube frame info their true positions so
far as alinement and general position are
concerned, the shapers or expanders are
brought forward. The operator swings the
levers 28 forwar » thereby moving the
former straight ahead, while the wedge-
shaped ends 26 of the shaping devices or
comb-like teeth or expanders 25 enter the
large butt ends of the tubes and as they
slide and wedge their way forward through
the tubes they iron out op smooth out flat
and into proper shape the side walls and
edges of the respective tubes. The shaping
teeth 25 are preferably stiff enough to ac-
complish thig straightening result them-
selves but their operation is materially fa-
cilitated by the aliners 18, and particularly
so when the lower edges of said aliners are
held in the grooves of the bar 8 as shown in
Fig. 8 so that they are thereby stiffened and
cannot possibly shift laterally. As the op-
erator moves the shapers or expanders 25
of the former gradually forward they
smooth out the relatively “thin metal walls
of the tubes (if necessary against the mem-
bers 18, being thereby capable of straighten-
ing such tubes ag otherwise would be par-

ticularly obstinate). Under ordinary cir-
cumstances however, as already stated, the
wedge-shaped shapers or former teeth 25
will ‘straighten and smooth out the inner
walls of the tubes properly by simply being
forced into the tubes, inasmuch as said
shapers have the same external size and
shape as the desired internal shape of the
tubes. From the foregoing description it
will be evident that by means of my appara-
tus the tube frames are quickly restored to
their true shape and alinement ready for re-
ceiving the threads by my automatic thread-
ing machine. As already stated, the mecha-
nism varies according to the particular kind
of tube frame being handled. For instance
in Fig. 5 T have sﬁown a variation thereof

70
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provided for the Crompton & Knowles tube .

In this tube frame the flat edge of
the tube is on top and the thin edge at the
bottom, being in this respect the reverse
of the Smith tube frame previously men-
tioned, and accordingly instead of having
the plate 17 provided with the alining ribs,
I provide similar alining ribs 82 stationary
on the bar 3, so that the plate 17 simply op-
erates to engage the flat edges of the tubes
and force the latter down over the stationary
alining ribs 32.

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

1. A machine for straightening loom tube.-
frames, comprising means for holding the
tube frame in g predetermined position,
and codperating alining mechanism movable
relative to said tube-frame holder for bring-
ing the tubes at all points from their ex-
treme outer thin-walled ends to their butt-
ends into their correct relative lengthwise
positions in the frame,

2. A machine for straightening loom tube-
frames, comprising means for holding in a
predetermined position the tube frame and
its thin-walled, flattened, tapering tubes,
certain of which are distorted and are to be
corrected, and codperating alining means
and operating mechanism therefor for si-
multaneously bending and reshaping the
indi walls of the distorted
tubes into their correct lengthwise position
in the frame.

3. A machine for straightening the thin-
walled, tapering tubes of loom tube-frames,
comprising means for fixedly clamping the
tube-frame so as to leave the tubes project-
ing freely therefrom, and cobperating mech-
anism having means adapted to fit the nor-
mal interior of said tapering tubes for en-
tering and reshaping distorted tubes while
the frame is thus held.

4. A machine for straightening loom tube-
frames, comprising means for holding the
tube frame in a predetermined osition with
its contiguous, thin, tapering, sﬂnde,r,,freely
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projecting tubes in fixed position to receive
and be engaged by the alining and shaping
devices, and cobperating devices for bending
and alining the tubes to true lengthwise po-
s sition in all directions while the frame is
thus held and restoring the walls of said
-tubes to proper yarn-receiving shape and
position.
5. In a machine for straightening the
o thin-walled, tapering tubes of loom tube-
frames, means. for supporting said frames,
and a single forming device for each of said
tubes, shaped to conform to the normal in-
terior walls of said tubes when inserted
18 therethrough to expand and restore to origi-
‘nal shape the thin tapering wall of an n-
Jented or distorted tube, and operating
means therefor.
6. In a machine for straightening the
9¢ thin-walled, tapering tubes of loom tube-
frames, means for holding such frames, and
a single forming device for each tube hav-
ing a finger shaped to enter a tube, of a
shape and character to engage all portions
o5 thereof for flattening out the indented and
distorted internal wall surfaces of said tube
and restoring the same to proper operative
condition, and means for causing relative
rectilinear movement between said forming
go device and said tube in the exact direction
with: relation to the tube-frame for alining
the restored tube with the rest of the tubes
of the frame,
7. In a machine for straightening loom
38 tube frames, meamns for alining and straight-
ening the tubes of the tube frame from dis-
tortion in any direction, and eperating mech-
anism for relatively moving said means and
tube frame for e

ecting said alining and
49 straightening.

8. In a machine for straightening loom
tube frames, alining means to enter between
the tubes to engage and thereby straighten
the deflected tubes from distortion in all di-

45 vections, and operating mechanism for effect-
ing the required relative movement between
said means and said tubes.

9. In a machine for straightening loom
tube frames, alining means to enter between

50 the tubes to straighten the deflected tubes

laterally, and codperating straightening
means to engage the top longitudinal edge
of the tubes.

10. In a machine for straightening loom
55 tube frames, alining means to enter between
the tubes to straighten the deflected tubes
laterally, and cooperating straightening
means to engage the bottom longitudinal
edge of the tubes.

11. In a machine for straightening loom
tube frames, alining means to enter between
the tubes to straighten the deflected tubes
laterally,
_ dinal edge of the tubes, means to engage the
85 bottom. longitudinal edge of the tubes, and

- tube-frames, having edgewise

‘holders of the tube-frame,

means to engage the top longitu-

1,008,811

means to move said two edge-engaging
means toward each other to straighten the
tubes edgewise.

12. In a machine for straightening loom
tube frames, alining means to enter between
the tubes to straighten the deflected tubes
laterally, means to engage the top longitudi-
nal edge of the tubes, means to engage
the bottom longitudinal edge of the tubes,
means to move said two edge-engaging
means toward each other to straighten the
tubes edgewise, and means to reform the
walls of the tubes from within.

13. In a machine for straightening loom
tube frames, alining means to enter between
the tubes to straighten the deflected tubes
laterally, means to engage the top longi-
tudinal edge of the tubes, means to engage
the bottom longitudinal edge of the tubes,
means to move said two edge-engaging
means toward each other to straighten the
tubes edgewise, means to reform the walls
of the tubes from within, and means to
clamp the tube frame while being reformed.

14. A machine for straightening loom
tube-frames, having endwise positioning
means whereby a tube frame is caused to
oceupy predetermined endwise position in
the machine, combined with mechanism for
straightening and re-forming tubes of the
tube-frame.

15. A machine for straightening loom
tube-frames, having sidewise positioning
means whereby a tube frame is caused to
occupy 2 predetermined sidewise position in
the machine, combined with mechanism for

“straightening and re-forming tubes of the
: tube-frame.

16. A machine for straightening loom
positioning
means whereby a tube-frame is caused to
occupy a predetermined edgewise position
in the machine, combined with mechanism
for straightening and re-forming tubes of
the tube-frame.

17. A machine for straightening loom
tube-frames, having means to engage the end
combined with
mechanism for straightening and re-forming
the tubes of the tube-frame.

18. In a machine for straightening loom
tube frames, holding means for holding a
tube frame, including pressure-applying
means enabling the operator to bring spe-
cial pressure at points wherever desired
throughout the length of the frame, com-
bined with mechanism for strengthening
and reforming the tubes of the tube frame.

19. In a machine for straightening loom
tube frames, mechanism for straightening
and reforming and bending the walls of the
tubes of the tube frame, including pressure-
applying means enabling the operator to
bring special pressure adjacent one end of
the frame.
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20. In a machine for straightening loom
tube frames, mechanism for straightening
and reforming the tubes of the tube frame,
including a member extending longitudi-
nally of the tube frame, provided with a se-
ries of grooves accurately fitting a corre-
sponding series of the tubes for receiving
the individual tubes.

21. In a machine for straightening loom
tube frames, mechanism for straightening
and reforming the tubes of the tube frame,
including a movable member extending lon-
gitudinally of the tube frame, provided with
a series of grooves accurately fitting a corre-
sponding series of the tubes for receiving
the individual tubes.

22. In a machine for straightening loom
tube frames, mechanism for straightening
and reforming the tubes of the tube frame,
including a member extending longitudi-
nally of the tube frame, provided with a se-
ries of grooves for receiving the individual
tubes, and a series of knife-like straighteners
for entering between the tubes.

23. A machine for straightening the long,
thin-walled, contiguous, tapering tubes of
loom tube frames, comprising forming
mechanism and means for maintaining the
tube frame at right angles to said forming
mechanism, said forming mechanism in-
cluding a former provided with a wedge-
shaped expander capable of entering within
said tubes and restoring distorted portions
of the walls of said tubes to original true
shape at any misshapen point in the length
of the tubes, and means for relatively mov-
Ing in the straightening operation said
former and tube frame while maintaining
the latter in its said right-angle position.

24. In a machine for straightening loom
tube-frames, means for holding a frame, and
a former provided with a tapering expander
for entering within a tube, formed and of a
length to engage all parts of the interior
thereof simultaneously, and provided with
a conical end for engaging and restoring the
opposite edge of the free end of the tube,
and means for relatively moving said former
and tube-frame support in the straightening
operation.

25. In a machine for restoring to original
straight condition the long thin-walled con-
tiguous tapering tubes of loom tube-frames,
means for holding such frame, and a device
shaped to conform to the normal interior
walls of such tubes and having a conical
portion arranged to engage and re-form up-
set ends, and operating means therefor.

S

26. In a machine for restoring to original
straight condition the long, thin-walled, con-
tiguous, tapering tubes of a loom tube frame,
a former, provided with deflecting means
operating within the tubes from the butt
ends of the tubes toward the small ends
thereof, to aline and straighten the said
tubes with relation to each other, and oper-
ating mechanism for relatively moving said
deflecting means and said tubes in the cor-
rect path for said tubes with relation to the
tube frame irrespective of the incorrect, de-
flected positions which certain of said tubes
or portions thereof occupy with relation to
the tube frame at the beginning of said
movement.

27. In a machine for restoring to original
straight condition the long, thin-walled, con-
tiguous, tapering tubes of a loom tube frame,
a former, provided with deflecting means
operating within the tubes from the butt
ends of the tubes toward the small ends
thereof, to aline and straighten the said
tubes with relation to each other, operating
mechanism for relatively moving said de-
flecting means and said tubes in the correct

ath for said tubes with relation to the tube
?rame irrespective of the incorrect, deflected
positions which certain of said tubes or por-
tions thereof occupy with relation to the
tube frame at the beginning of said move-
ment, and external bracing means adapted
to engage and sustain the said thin walls
and to cobperate with said alining means in
shaping a distorted tube.

28. A machine for reforming the tubes of
loom tube frames, comprising a clamp for
the tube frame arranged to leave the tubes
free, means acting laterally on the exterior
of the tubes, and means acting longitudi-
nally on the interior of the tubes, for
straightening and reforming the same.

29. A machine for reforming the tubes of
loom tube frames, comprising a clamp for
the tube frame arranged to leave the tubes
free, re-alining mechanism arranged to act
laterally upon the exterior of the tubes, and
a reshaping former mounted to engage the
interior of the tubes in a longitudinal move-
ment.

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses.

THOMAS P. WALSH.
Witnesses:

M. J. Sparping,
Wu. J. PigE.

Coples of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
‘Washington, D. ¢.,”
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