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UNITED STATES

S 1,533,263
PATENT OFFICE.

WILLIAM S. PRITCHARD, OF DETROIT, MICHIGAN, ASSIGNOR, BY MESNE ASSIGN-
MENTS, TO MOTOR PRODUCTS CCRPORATION (1923), OF DETROIT, MICHIGAN, A COR-

PORATION OF NEW YORK.

TUBE-SEVERING APPARATUS.

Application filed August 28, 1922, Serial No, 584,682.-

To all whom it may concern:

Be it known that I, Wirriam S. Prircu-
ARD, 8 citizen of the United States of Amer-
ica, residing at Detroit, in the county of
Wayne and State of Michigan, have in-
vented certain new and useful Improve-
ments in Tube-Severing Apparatus, of
which the following is a specification, ref-
erence being had therein to the accompany-
ing drawings. :

The invention relates to an apparatus for
severing continuously moving tubing, and
refers particularly to an apparatus includ-
.ing a rotary severing device advanced by
the tubing and operating to successivelv

sever the tubing into sections of a prede- -

termined length. One of the objects of the
invention is the provision of means for re-
turning the severing device to its starting
position, this means opposing progressively
decreasing resistance to the movement of
the seiering device from its starting posi-
tion. Another object is to provide means
for positively locking the severing device
from movement from its starting position
until the tubing has moved a predetermined
distance. A further object is the provision
of a guide for the section of the tubing to
be severed, this guide having a side against
which the section of the tubing is forced
by the severing device during the severing
operation and also having a section which
is movable- to inoperative position before
the completion of the severing operation to
permit the severed section to become dis-
engaged from the guide. Other objects of

the invention reside in the novel features

of construction  and combinations and ar-
rangements of parts as more fully herein-
after set forth.

In the drawings: ‘

Figure 1 is a plan view of a tube severing
apparatus embodying my invention;

Figure 2 is a cross section on the line
2—2 of Figure 1; _

Figure 8 is a horizontal section through
the gage and adjacent parts; °

Figure 4 is a cross section on the line
4—4 of Figure 3;

Figure 4 is a similar view showing the
parts in adjusted position;

Figure 5 is - a side elevation of the de-
vice for returning the severing device to
its starting position; '

Figure 5* is a similar view showing the
parts in adjusted position;

Figure 6 is a cross section on the line
6—6 of Figure 5;

Figure 7 is a cross section on the lina
T—T7 of Figure 1;

Figure 7 is a similar view showing the
parts in different position;

Figure 8 is a view illustrating a rotavy

severing device in engagement with the
tubing;
_ Figure 9 is a side elevation of the cam
for operating the movable section of the
guide for the section of the tubing to be
severed.

The tubing is delivered from a tube
forming machine (not shown) and since
this tubing is continuously advancing it ig
neceseary that the severing operation should
be effected without interference with such
advancement.  Also, it is necessary to sever
the tubing into sections.of an exact prede-
termined length. This is accomplished by
a mechanically operated machine in which
the advancing end of the tubing relatively
moves the tubing and severing device
toward each other to bring the same inco
engagement and also moves the severing de-
vice in the same direction and at the same
speed as the tubing during the interval in
which the severing device is performing its
operation. | C .

1 is the saw for severing the continuouslv
advancing tubing, this saw heing mounted
upon an arbor 2 which is longitudinally
slidable in bearings 3. 4 is a suitable de-
vice for rotating the arbor 2, such as an

‘electric motor, which is coupled to the arbor

by a telescopic connection 5 which permits
of longitudinal movement of the arbor rela-
tive to the motor. This telescopic connec-
tion comprises a head 6 secured upon the
arbor, the head 7 secured upon the motor
shaft and the parallel pins 8 secured to the
head 7 and longitudinally slidably engaging
the head 6. :

The arbor 2 is moved longitudinally by
the pressure of the advancing tubing and
this is ‘accomplished by the following con-
struction. 9 is a sleeve upon the arbor and
between the collars 10 also upon the arbor
and secured thereto by suitable means such
as set screws. The sleeve 9 has the lateral
arm 11 carrying the gage housing 12 in the
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inner end of w hlch is the plulwer 13
mounted to slide in a direction parallel to
that of the tubing. The front end of this
plunger is in the path of the tubing and i is
adapted to be engaged thereby and it is
normally held beyond the front face of the
housing by means of the coil spring 14 in a
recess in the.outer end of the lateral arm 11,
the rear end of this coil spring abutting the
bottom of the recess. 15 is a yoke secured to
the rear face of the lateral arm 11 by the
threaded member 16 which threadedly en-
gages the bottom of the recess in the lateral
arm and is adjustable to vary the rearward
movement of the plunger 13, the rear end of
which comes into contact with the front end
of the threaded member when the advanc-
ing end of the tube contacts with and moves
the plunger rearwardly. This threaded
member also acts as a guide for the coil
spring 14. With this arrangement, as soon
as the advancing end of the tubmw enguges
the plunger 13 “and forces the lafter rear-
wardly into contact with the stop 16, the
sleeve 9 through the arm 11 advances the
arbor 2 and the saw 1 carried by the arbor

in the same direction and at the same speed -

as the continuously advancing tubing
whereby the tubing may be severed without
interfering with its advancement.

To sever the tubing, it is moved laterally
across the path of the saw by the advancing
tubing. In detail, 17 is a guide plvotally
connected to the tube foxmm«r mechanism
and into which the tubing enters as it leaves
this mechanism. 18 is a second. guide pivot-
ally connected at its forward end to the first-
mentioned guide and at its rear end to the
gage houqmd 12. 19 is a rock arm pivotally
mounted at 20 upon the stationary member
21 of the machine and having the bearing
22 which is adapted upon rocking of the
rock arm to engage the guide 17 and later-
ally force the same toward the saw 1 a suffi-
cient distance to permit the saw to sever the
tubing passing through the.guide 17. The
ad]acent ends of the rrmdes 17 and 18 are
spaced sufliciently apalt to permit of the
entrance of the saw therebetween. 23 is a
tie rod pivotally connected to the rock arm
19 and extending substantially parallel to
the guides 17 and 18, the rear end of this tie
rod extendmw thxoufrh the outer end of the
gage housmfr 12 and having a notch 24 in
its inner side. The rock arm. 19 is normally
held in inoperative position, so that its bear-
ing 22 does not engage the guide 17, by suit-
able means such as the coil spring 25 extend-
ing between the outer end of the rock’arm
and the guide 17.

In order to grip the tie rod 23 to pull the.

- same and thereby rock the rock arm 19, the

Elunger 13 which is adapted to be enﬂaged
the advancing end of the tubing, is pro-
v1ded with a notch in its outer side having a
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transverse shoulder 26 at its rear end and an
inclined bevelled shoulder 27 at its front
end, the bevelled shoulder being adapted to
shdably engage the inner end of the rod =
within the gage housing 12 and extending
transversely "of the plun‘rm to force the rod
outwardly and to bring its outer end into en-
gagement with the notch 24 in the tie rod
93." The shoulder 26 of the plunger nor-
mally engages the rod 28 and as a conse-
quence, the forward movement of the plun-
ger under the action of its coil spring, is
plodetelmmed With this description, it is
readily seen that the advancing tubing later-
ally moves its- guides toward the saw to
bring
tubmnf at a definite time duri ing the advance-
ment of the tubing. |

To positively lock the saw in its starting
position uitil a predetermined length of tutb-
ing-has advanced, I have plOVlded the sta-
honan_, stop 29 upon the machine and below
the gage housing 12 which is engageable
with the rear face of the latch 30 when the
saw is in its starting position. This latch
is preferably of bell crank shape pivoted in
the lower part of the gage housing. 31 is a
pin extending transversely of the rod 28

and having a portion depending therebelow:

for engagement between the bifurcations 32
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the saw mto engagement with the
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at the upper end of the latch 30: 83 is a-

coll spring within the gage housing and
abutting the portion of the transverse pin 31
above the rod 28 for tending to laterally
force the rod inwardly into engarrement with
the plunger 13. The arrangement is such
that with the parts in staltlno' position as
shown in Figure 4, the rod is in engagement
with the notch in the plunger 13 and the
latch 30 has its nose 34 in engagement with
the front face of the stop 39, However,
upon longitudinal rearward movement of
the plun(rer, the depending portion of the
transverse pin 81 through the bifurcations
of the latch swing the latter so that its nose
becomes dlsendagcd from the stop as shown
in Figure 44, after which the saw. may be
advanced Wlth the tubing. The nose 34 of
the latch is bevelled to slide over the stop
29 during the return of the parts to initial
position.

TFor returning all the parts of the machine
which move with the tubing to their initial
or starting positions, I have provided the

gravity actuated device 35 which is con--

nected to the yoke 15. In detail, 36 is a bell
crank haying the forward end of its hori-
zontally extending arm pivotally connected
between the bifurcations of the yoke and
having at the upper end of its upright arm,
the Welght 37. A shaft 38 having rollers
39 and 40 journalled at its opposno ends,
passes through the bend of the bell crank.
These rollers. engage parallel tracks 41 and
42 respectively which are inclined upwardly

100

110

120

125 .

130



(-

10

30

1,533,263

and rearwardly and are supported upon the
column 43. The roller 39 preferably has
an annular flange 44 at its outer edge which
engages in a groove 45 in the track 41,

whereby lateral disengagement of the rollers

from their respective tracks is prevented.
With this arrangement, the resistance op-
posed to the forward movement of the parts
of the machine moving with the tubing grad-
ually decreases owing to the fact that the
vole 15 moves through a horizontal path
while the gravity actuated device as a whole
moves through an upwardly inclined path,
and also owing to the fact that the center
of the gravity actuated device moves rear-
wardly relative to the yoke because ‘the
weight 87 is secured to the upright arm of
the bell erank which $wings relative to the
path of travel of the gravity actuated de-
vice. In this connection, attention is di-
rected particularly to Figures 5 and 5* of
the drawings which respectively show the
relative arrangement of parts of the gravity
actuated device when the saw is in starting
position and when the saw is at the limit

~of its forward travel with the tubing.

Another important feature of my inven-
tion resides in arranging the guide 18 for
the section of the tubing to be severed so
that this guide will have one side 46 of its
stationary section 47 inclined downwardly
and inwardly relative to the saw, so that as
the saw is operating upon the tubing, it

_ forces the tubing against thi§ downwardly

and inwardly inclined side by its rotation,
this being shown particularly in Figure 8.
This guide 18 has the pivotéd section 48
which is inclined in the opposite direction
to the side 46 and is adapted to abut the
lower edge of this side and forms with the
stationary section an inclosure through
which the tubing is freely slidable. How-
ever, the dimension of this inclosure is such
that the tubing is guided on all sides while
it is initially engaging the plunger 13 and
advancing the movable parts of the ma-
chine, whereby distortion of the tubing is
prevented. However; the pivoted section 48
is swung to open.position prior to the com-
plete severing of the tubing, this being ac-
complished by upper and lower stationary

, cooperating cam membBers 49 and 50 re-

spectively, provided in their adjacent edges
with grooves 51 and 52 respectively which
are engaged in by a ball 53 mounted upon
the arm 54 secured to the pivoted section 48.
The grooves 51 and 52 together form a track
for the ball 53 having front and rear por-

. tions at different elevations connected by an
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intermediate inclined portion. In the initial
or retracted position of the guide 18, the
ball 53 engages in the grooves forming the
front portion of the track as shown par-

ticularly in Figure 7 and 9 of the drawings

and the pivoted section 48 is closed so that

‘the

~

the ‘tubing is inclosed. As the tubing ad-
vances, it engages the plunger 13 and
through this plunger advances the moving
parts of the severing mechanism including
the guide 18 which advances the arm 54 and

Eall 53, bringing the latter into engage-
ment with the interniediate inclined portion
of the track and then with the upper rear
portion of the track which causes the pivoted
section 48 to swing into open position. The

arrangement of the parts is such that the

8 .
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pivoted section is swung into open position .

just before completing the severing opera-
tion so that as the-section of the tubing is
severed, it is free to drop out of the station-
ary section ‘of the guide, after which the
parts of the machine are returned to their
initial positions and the pivoted section of
the guide swings to closed position and.the

guide is then in condition to recéive another

length of tubing. :

What I claim as my invention is:

1. In a mechanism for cutting moving
tubing, the combinztion with a device for
severing the tubing, of means for reiatively
moving the tubing and severing device to-
ward each other to bring the severing de-
vice into engagement with the tubing and
also for moving said severing device in the
same direction and at the same speed as the
tubing is advancing, and means for return-
ing said severing device to its original posi-
tion, said means opposing a resistance to
the forward movement of said severing de-
vice which progressively decreases as said
severing device 1s advanced.

2. In a mechanism for cutting moving
tubing, the combination with a device for
severing the tubing, of means actuated by
the tubing itself for advancing said sever-
ing device in the same direction and at the
same speed as the tubing is advancing, and
for relatively moving the tubing and sever-
ing device toward each other to bring said
severing device into engagement with the
tubing, and gravity actuated means for re-
turning said severing device to its mormal
starting position, said gravity actuated de-
vice opposing a variable resistance to the
advancement of said severing device.

3. In' a mechanism for cutting moving
tubing, the combination with a severing de-
vice, of means for advancing said severing
device in the same direction and at the same
speed as the tubing is advancing and for
relatively moving the tubing and severing
device toward each other to bring said sev-

_ering device into engagement with the tub-

ing, and gravity actuated means for return-
ing said severing device to its original posi-
tion, sald gravity actuated device being
movable through an upwardly and rear-
wardly inclined path.

4. In a mechanism for cutting moving
tubing, the combination with a rotary sever-
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ing device, of means.actuated by the tubing
itself for advancing said severing device
with the tubing and for relatively moving
the tubing and severing device toward each
other to bring said severing device into en-
gagement with the tubing. an upwardly and
rearwardly inclined track, and a bell crank
movable upon said track and connected to
said severing device to return the same to
its original position, said bell crank having
a - weighted upwardly extending arm.

5. In a mechanism for cutting moving
tubing, the combination with a severing de-

~ vice, of means for advancing said severing
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device with the tubing and for. relatively
moving the tubing and severing device to-
ward each other to bring said severing de-
vice into engagement with the tubing, and
means for positively locking said severing
device in its initial position controlled by
the tubing. ‘

6. In a mechanism for cutting moving
tubing, the combination with a rotary sever-
ing device, of means for advancing said
severing device with the tubing, means for
relatively moving the tubing and severing
device toward each other to bring said sever-
ing.device into engagement. with the tubing,
and means for locking said severing device
in its initial position controlled by said
means for relatively moving the tubing and
severing device toward each other. .
7. In a mechanism for cutting moving
tubing, the combination with a rotary sever-
ing device, of means actuated by the tubing
itself for advancing said severing device
with the tubing, means actuated by the tub-
ing itself for laterally moving the tubing
into engagement with said severing device,
and means cooperating with said lateral
moving means to lock said severing device
in its initial position, said locking means
releasing said severing device upon actua-
tion of said lateral moving means.

8. In a mechanism for cutting moving
tubing, the combination with a severing de-

vice, of means for advancing said severing:
) t=

device with the tubing, a stationary stop,
a latch adapted to cooperate with said stop
and to move with the tubing, and means
actuated by the tubing for moving said

1,538,263

latch out of engagement with said stop and
for laterally moving the tubing into engage-
ment with said severing device.

9. In a mechanism for cutting moving
tubing, the combination with a rotary sever-
ing device, of a plunger engageable with
the advancing end of ‘the tubing, means
engageable with said plunger for advancing
said-severing device with the tubing, a rod
extending transversely of said plunger and
adapted to be actuated thereby, means con-
trolled by said rod for laterally moving the
tubing into engagement with said severing
device, a stationary stop, and a latch co-
operating with said stop to lock said sever-
ing device in its initial position and adapted
to be disengaged from said stop upon actua-
tion of said bar.

10. In a mechanism for cutting moving
material, means for severing the material,
means for relatively moving the material
and severing means toward each other and
also for progressively moving the material
and severing means in the same direction
during the severing action, means for re-
turning the severing means to its original
position, and means opposing a resistance of
the forward movement of said severing
means which is less in its intensity at the
end of the movement than at the start.

11. In a mechanism for cutting moving
tubing, the combination with a rotary sever-
ing device, of a guide through which the
tubing advances, said guide having a sec-
tion with a side inclined downwardly and
inwardly against which the tubing is forced
by said severing device during its engage-
ment therewith, said guide also having a
section movable to open position to allow
the severed section of the tubing to drop out
of said guide, and means for relatively mov-
ing said guide and severing device toward
each other and for moving said severing de-
vice in the same direction and at the same
speed as the tubing is advancing.

In testimony whereof I affix my signa-
ture. - : ‘

WILLIAM S. PRITCHARD.
Witness: : '

W. V. HerumeEr,
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