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Reissued June 16, 1942 Re. 22,114 

UNITED STATES PATENT OFFICE 
22,114 

CUTOFF MECHANISM 

Alexander Borzym, Detroit, Mich., assignor to The 
Yoder Company, Cleveland, Ohio, a corporation 
of Ohio 

Original No. 2,205,389, dated June 25, 1940, Serial 
No. 193,957, March 4, 1938. Application for 
reissue June 21, 1941, Serial No. 399,219. 

(C. 164-49) 32 Claims. 

This invention relates to apparatus for cutting 
a continuous length of material into Sections of 
uniform length. The particular embodiment of 
the invention herein shown for purposes of illus 
tration, is adapted for cutting into predeter 
mined lengths hollow bodies which, because of 
their cross sectional shape or the kind and/or 
thickness of the material of which they are 
formed, would be distorted or damaged by the 
use of a single cutting device. In this applica 
tion of the invention it is shown as applied to 
the cutting of metal pipe, the seam of which has 
been Welded but the invention is not to be limited 
to pipe or hollow bodies formed of metal, nor 
hollow metal bodies having welded seams. 
While I have shown a mechanism employing a 

plurality of cutters, it is equally applicable to the 
use of one cutter, for example, for cutting work 
the cross sectional shape of which is otherwise 
than hollow; likewise, the invention may be ap 
plied to the cutting of work into sections where 
the latter are shear cut. 
One object of the invention is to provide an 

improved apparatus wherein the citting of a 
hollow body into sections may be effected with 
Out distorting or damaging the walls thereof. 
Another object of the invention is to provide 

an improved apparatus employing a plurality of 
Cutters co-operatively controlled for making 
each complete cult of the work. 
Another object of the invention is to provide 

an improved cutoff apparatus employing one or 
more cutters for each cutting operation, the 
operation of which is controlled by the work. 
Another object of the invention is to provide 

an improved cutoff apparatus employing a plu 
rality of cutters operable in the same plane for 
effecting each cutoff of the work. 
A further object of the invention is to provide 

an improved cutoff apparatus of this character 
adapted to onerate on work which is being con 
tinuously fed frnm a source of supply, the cutoff 
mechanism heing controlled by the work and the 
cutting element, or elements being movable with 
the work to sever the latter independently of the 
means for operating them. 
A further ohiect of the invention is to provide 

an apparatls of this character wherein separate 
co-ordinated pnver means are employed to move 
the work die and cutter with the Work and to 
operate the cutter. 
A further object of the invention is to provide 

in an apparatus of this character improved 
means wherein the cutting operation is con 
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and the supports for the cutter or cutters being 
connected, whereby the work is cut into sections 
of predetermined, unform length. 
A further object of the invention is to provide 

an apparatus of this character having a cutter 
operating means, a work die and a cutter in Con 
nected relation mounted for movement with the 
work relative to the cutter operating means. 
A further object of the invention is to provide 

in apparatus of this character, a reciprocating 
mechanism, a Work-die and a cutter in connected 
relation and means for yieldingly connecting the 
work-die to the reciprocating mechanism. 
A further object of the invention is to provide 

in apparatus of this character, a reciprocatable 
work-die and a cutter in connected relation 
thereto, a device connected to the Work-die ar 
ranged to be engaged and moved by the work, 
and means, yieldably connected to the work-die 
and controlled by said device, for reciprocating 
the Work-die. 
A further object of the invention is to provide 

an improved apparatus of this character wherein 
shocks and strains incident to the operation of 
the cutters and re-setting of the operating shaft, 
on the driving mechanism and other parts are 
eliminated. 
A still further object of the invention is to 

provide an improved apparatus of this character 
employing one or more cutters and operable au 
tomatically and rapidly, whereby the apparatus 
has large capacity. 
Other objects of the invention will be appar 

ent to those skilled in the art to which my in 
vention relates from the following description 
taken in connection with the accompanying 
drawings, wherein 

Fig. 1 is a view of an apparatus embodying my 
invention, partly in plan and partly in section 
on the line - of Fig. 3. 

Fig. 2 is a view, partly in side elevation and 
partly in section on the line 2-2 of Fig. 3. 

Fig. 3 is a section on the line 3-3 of Fig. 2; a 
portion being on the line 3d-3a of Fig. 2. 

Fig. 4 is a section on the line 4-4 of Figs. 1 
and 5. 

Fig. 5 is a section on the line 5-5 of Fig. 4. 
Fig. 6 is a fragmentary section on the line 6-6 

of Fig. 1, enlarged. 
Fig. 7 is a fragmentary scction on the line 

T-7 of Fig. 3, enlarged. 
Figs. 7a and 7b are fragmentary scctions of 

parts shown in Fig. 7, enlarged. 
Fig. 8 is a fragmentary Section. On the line 

trolled by the work, the work engaging device 55 8-8 of Fig. 2. 
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Figs. 9, 10 and 1 are sections on the lines 

9-9, f-f C and f-, respectively, of Fig. 2. 
Fig. 12 is a fragmentary elevation on the line 
2-2 of Fig. 7. 
Fig. 13 is a fragmentally view illustrating the 

relation of the cutters, one thereof being shown 
in position completing a cut in the Work. 

Fig. 14 is a diagrammatic view. 
In the drawings, indicates a frane of suitable 

construction and mounting the mechanisms 
hereinafter referred to. The frame f is arranged 
adjacent to the delivery end of a suitable tube or 
pipe forming mechanism (a portion of Which is 
shown at 2), wherein sheet metal is continuously 
shaped into tubular or pipe form, as shown at A. 
The mechanism 2 may include a suitable Welding 
means, the pipe then passing between the pair 
of driven feed rolls 3, which feed the work at a 
desired Speed to the cutoff apparatus. The feed 
rolls 3 are driven by a power mechanism indi 
cated as an entirety at 3". The rolls 3 may 
also serve as sizing rolls for the pipe A if found 
desirable. In this arrangement, the rechanism 
for operating a die carrying table (indicated as an 
entirety at 4) is drivingly connected to the shaft 
for one of the feed rolls 3, so that the movement 
of the table may be Synchronized with the feed 
of the work, but the invention is not to be 
limited to such arrangement, since the pipe A 
may be supplied in long lengths to the cutoff 
apparatus, and the power for Operating the table, 
which carries the die with the work, may be 
otherwise correlated with the supply means. 
The die carrying table 4 is mounted to recip 

rocate on guides 5 and is provided with a de 
pending Stud shaft on which loosely rotates a 
roller 6. The roller 6 is arranged to engage a 
can track provided on the outer Wall of a drum 
8, the rotation of which serves to reciprocate the 
table 4. The drun 8 is fixed to a shaft 9 (see 
Fig. 2) connected to the driven element of a 
suitable single revolution clutch 0, which is set 
in Operation as later set forth. The driving 
element of the clutch C has fixed to it a worm 
gear , in mesh with a worn f2, which is fixed 
to a shaft 3: the shaft 3 is provided with a 
sprocket 4, which is driven by a chain 5 from 
a Sprocket 6. The Sprocket 6 is fixed to a 
shaft 7, suitably mounted in a bearing bracket 
On the Outer side of tile frame for the mecha 
nism 2 and is provided with a second sprocket 
9, driven by a chain 20 from a sprocket 2, the 

latter being fixed to the shaft which drives the 
lower feed roll 3 (see FigS. 1 and 2). The Work 
die 22 is formed with an opening through which ve 
the Work extends. The die is removably monted 
on the table 4 so that a die having walls corre 
Sponding to Work having a different cross section 
may be Slbstituted. The die 22 is provided with 
Ways, Which engage guides 23 on the table 4, 
so as to slide parallelly relative thereto and is 
also connected to the table, as later set forth, 
so as to be reciprocated thereby. The die 22 is 
connected by a rod 22a to a flag or device 22b 
arranged to be engaged and moved by the ad 
vancing end of the work, to set the clutch 
and the cutters in operation, so that the die is 
moved by the flag or device 22b with the work 
in the direction of feed thereof. The mounting 
and operation of the rod 22a and flag 22b will 
be later set forth. As the cutters are Operatively 
connected to the die 22 to move there with, as 
later Set forth, the adjusted position of the flag 
22b on the rod 22a relative to the cutters deter. 
nines the length of the sections to be cut, and 
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accordingly the sections will have a predeter 
mined uniform length. The rod 22d. is rotatably 
connected to the die, since the rod is rotated as 
later set forth, to move the flag 22b out of the 
path of movement of the Work When the cutters 
complete each cutoff operation. The die is yield 
ingly connected to the table by cushioning or 
Spring means which normally tend to hold the 
die 22 in an intermediate or predetermined nor 
Inal pOSition, but permit relative movement be 
tWeen the die and table in either direction in line 
With the feed of the Work. These cushioning 
Ileans Serve as the connections between the 
table 4 and die 22 So that the table moves with 
the die in one direction, that is, with the work 
during the cutting operation and both are moved 
in the Opposite direction to position the die and 
flag in position for the succeeding cutoff opera 
tion. The cushioning means permit the die to 
move relative to the table when moving with 
the Work and relieve strains on the cutters at 
the time the table reaches the end of its move 
ment in the for Ward direction and starts to move 
in the rearward direction. Also, since the flag 
22b is connected by the rod 22a to the die and 
moves the latter with the work and the cutters 
are also in fixed relation to the die, as later set 
forth, the Cushioning means automatically com 
pensate for the movement of the flag 22b and rod 
22d. in setting the table reciprocating mechanism 
and cutter Operating means in operation. Thus 
the table reciprocating mechanism supplements 
the operation of the flag 22b while engaged by 
the advancing Work and during the Operation of 
the cutters to move the die and cutters forwardly, 
but serves to move these parts back to starting 
position ready to effect the succeeding cutting 
Operation. The cushioning means are arranged 
in front and rearward of the die 22 and co-act 
to normally maintain it in a predetermined rela 
tion to the table. Each cushioning means com 
prises a rod 24 connected at its inner end to the 
die (being preferably threaded into an opening 
formed therein). The outer end portion of the 
rod 24 extends through a cylinder 25, suitably 
Supported at its inner end on a bracket, 26 car 
ried by the adjacent end of the table 4. At its 
outer end the rod 24 is provided with screw 
threads to adjustably support a collar 27, which 
Slidably fits the inner wall of the cylinder 25. 
A coiled Spring 28 mounted in the cylinder 25 
and abutting the collar 27 and bracket 26 nor 
nally tends to slide the die toward the latter. 
The cushioning means are arranged at and con 
nected to the opposite ends of the die so that the 
Springs 28 normally act in opposition to each 
other, but permit movement of the die in either 
direction relative to the table 4. As shown in 
Figs. 2, 6 and 13, the die 22 is formed with a 
tranSVerse slot 22c into which the cutters indi 
cated at 29, 30, project to cut the work, one slot 
Only being required as both of the cutters operate 
in the same transverse plane. In this arrange 
ment a portion of the Work, after a section there 
of is cut off, is mounted in the die ready to feed 
forwardly. The slot 22c is connected to a dis 
charge chute 3 through which the slugs result 
ing from the cuts may gravitate. Where the 
Work has a cross sectional shape other than 
round, either cutter may be employed, the other 
Cutter being removed. Also, where a shear cut 
is desired, a suitable die is employed and one 
of the cutter carrying members may be provided 
With a co-acting shearing device. 
Where two cutters are employed, they operate 
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in planes at angles to each other, preferably at 
right angles, the cutters being driven from a 
single shaft 32 and controlled, as later set forth, 
So that one makes its cut and moves away from 
the work in advance of the cutting stroke of 
the other cutter. One cutter, for example, cutter 
29, consists of two spaced cutting edges 29a, so 
as to engage and cut through the opposite side 
portions of the work, as shown in Fig. 13, where 
as the other cutter 30 consists of two converging 
cutting edges 30a which project into the work 
through the slot cut by the adjacent cutting 
edge 29a and cut through the remaining walls 
thereof in line with the cuts made by the cutter 
29. The cutter 29 is secured to a plate 33, which 
is removably bolted to a block 34. The block 34 
slidably engages a guide 35, disposed parallel to 
the direction in which the work A and table 4 
move and is fixed to a reciprocatable slide 36. 
The cutter 30 is secured to a plate 33a, which is 
removably bolted to a block 34a. The block 34d. 
Slidably engages a guide 35a disposed parallel 
to the direction in which the work A and table 4 
move and is fixed to a reciprocatable slide 36. 
The cutter which cuts the opposite side portions 
of the work is illustrated as moving horizontally, 
but it may be arranged to operate in any direc 
tion. Each slide 36, 36a, is mounted in ways 37 
provided on the frame , as shown in Fig. 6. 
The slide 36 is connected by a rod or pitman 38 
to one crank 39 on the shaft 32. The slide 36. 
is connected by a link 40 to one arm of a bell 
crank 4, mounted to rock on a shaft 42 carried 
by the frame , the other arm of the bell-crank 
being connected by a rod or pitman 43 to a sep 
arate crank 44 on the shaft 32. The shaft 32 is 
mounted in suitable bearings provided in spaced 
walls of the frame f, as shown in Fig. 7. 
The arrangement for slidably mounting the 

Clutters On the slides 36, 36a, provides for move 
ment of the cutters 29, 3), with the die and work 
A during the reciprocations of the cutters in 
making a cutting operation. To effect such 
movement, the supporting blocks 34, 34a, for the 
Cutters 29, 30, are connected to the die, so as to -1; 
reciprocate therewith, by means of pilot pins 
34ac, For this purpose each block 34, 34a, is pro 
vided with two pilot pins 34ac which slidably fit 
Openings 22ac formed in the die 22. As shown in 
Fig. 6, the pilot pins 34c extend to points in ad- : 
Vance of the Cutters 29, 3), So that in the move 
ment of the slides 36, 36d, in their movement to 
effect the cutting strokes of the cutters, the pilot 
pins have sliding engagement with the walls of 
the openings 22a to permit operations of the cut- 3 
ters to and from the die and work while main 
taining them and the die in fixed relation; in 
other words, the cutters are reciprocated at right, 
angles to the work by the shaft 32 and linkage 
above described and by reason of the connections 
between the die 22 and blocks 34, 34a, provided 
by the pilot pins 34 a slidably fitting the openings 
22ac, the die serves to move the cutters with the 
Work in the forward direction and back again. 
As later set forth, the shaft 32 makes one revo 

lution for each cutting operation; that is, opera 
tion of both cutters 29, 30, in sequence to cut a 
section of the work A. The shaft 32 is arranged 
to be locked in a predetermined position against 
rotation with both of the cutters 29, 38, in their 
retracted positions, as shown in Fig. 6. When in 
this position, the shaft 32 is connected to a spring 
power mechanism, the Spring of which is under 
compression. Or tension, So that upon operation of 
a locking element, the shaft is initially driven by 
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the Spring operated power mechanism, following 
which, by means of a clutch mechanism, the 
shaft 32 is connected to a separate or main power 
mechanism which initially supplements the 
power of the Spring power mechanism, and then 
Continues to drive the shaft 32 to complete the 
Cutting Operation and to re-compress the spring 
of the Spring power mechanism. The separate 
power mechanism is then disconnected from the 
shaft 32 and the latter is relocked with the spring 
of the Spring power mechanism re-set and com 
pressed ready for the next cutting operation. To 
inSure the cutting stroke of the cutter 29 in ad 
vance of the cutting stroke of the cutter 30, the 
CrankS 39, 44, have a predetermined relation as 
ShOWn in Fig. 6 and the rod or pitman 43 oper 
ates the cutter 30 through the bell-crank 4, so 
that the cutting stroke of the cutter 30 takes 
place simultaneously with and during the retrac 
tion of the cutter 29. 
The Spring power mechanism comprises the 

following: 45 indicates a crank disk on one end 
of the shaft 32 (see Figs. 3 and 7), to which is 
connected a thrust rod 46 extending into a cyl 
inder 47 and carrying at its outer end a collar Or 
head 48. Fixedly mounted in the cylinder 47 at 
its inner end is a collar 49 between which and 
the head 48 is interposed a coiled spring 50, 
shown in compressed condition in Fig. 3 and ar 
ranged to act on the head 48 and through it and 
the rod 46 to start rotation of the shaft 32, as 
already set forth, upon release of the locking 
element, indicated at 5f. The outer end portion 
of the cylinder 47 is mounted in a ring 52, which 
is pivotally mounted between a pair of arms 53 
formed integrally with a bracket 54, the latter 
being fixed to the adjacent portion of the frame 

(See Fig. 3). A tube 50d fits Within and extends 
longitudinally of the spring 50 to keep the latter 
from buckling when compressed. As the thrust 
rod 46 is connected to the crank 45, it will be seen 
that when the latter rotates to the position 
shown in Fig. 3 the spring 50 is compressed so as 
to exert its influence to rotate the shaft 32, upon 
operation of the locking element 5. 
The main or motor driven power mechanism 

for rotating the shaft 32 comprises the follow 
ing: 55 indicates a continuously driven motor, 
the shaft thereof carrying a pinion 56 in mesh 
with the teeth 5 on a fly-wheel 58 loosely mount 
ed on the shaft 32, but arranged to be connected 
thereto and disconnected therefron by means of 
a clutch, indicated as an entirety at 59 (see Fig. 
7) and shown in detail in FigS. 4 and 5. The 
clutch 59 consists of an inner member 60 Suit 
ably keyed to the Shaft 32 and formed with a 
plurality of can walls 6, an outer annular mem 
ber 62 fixed to the hub of the fly-wheel 58, a 
plurality of rollers 62d, one for each can wall, 
interposed between these walls and the annular 
member 62 and held in Spaced relation by a cage 
63, and a collar 64 keyed on the shaft 32 and 
connected to the cage 63 by a plurality of Springs 
64 a normally tending to rotate the cage 63 in a 
direction (clockwise as viewed in Fig. 4-see 
arrow) to move the rollers 62d up the can Walls 
6, to lock them between the inner member 60 
and the outer member 62, the effect of which is 
to connect the fly-wheel 58 to the shaft, 32. The 
collar 64 is provided with an arm 66 (See Fig. 4), 
the outer end of which is connected to the cage 
63 by a pair of pivotally connected links 6, op 
erable as a toggle, which links are articulated 
under the influence of the Springs 64 a to swing 
their connected ends outwardly, whereby a roller 
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68 (carried by the pintle wiiich connects the links 
together) is normally disposed in the path of a 
cam or operating member 69 fixed to the ad 
jacent wall fa of the frame , by bolts, as shown 
in Figs. 4 and 5 and arranged to engage there 
with as the shaft 32 rotates. As shown in Fig. 4, 
when the rollcr 63 engages the member 63, the 
latter causes the links to expand, the effect of 
which is to move the cage 3 counterclockwise 
(as viewed in Fig. 4) against the tension of the 
spring Stila and thus move the rollers 62d to the 
low sides of the cam wallis 6, thereby releasing 
the fly-weel 58 from the shaft 32. When roller 
68 and the links 6 move beyond the end of the 
member 59, the cage, under the influence of the 
springs 34c, will move clockwise to effect en 
gagennent of te rollers 62d with and between the 
high sidss of the cam walls 6; and outer clutch 
memocr 62, to connect the shaft to the fly wheel 
58. In this operation, the inner or connected 
ends of the links G will swing outwardly. 

Fig. 4 slows the position of the clutch elements 
when the shaft 32 is in set position and locked 
against movement by the element 5, as shown 
in Figs. 1, 2, 3, 6 and 7. Upon operation of the 
element 5, the Spring power mechanism will ro 
tate the shaft 32, which in turn, through the arm 
66, will move the links 67 beyond the end of the 
member 69 and permit the clutch to automati 
cally connect the separate or main power mech 
anism, that is, the driven fly-Wheel 58, to the 
shaft, 32. The shaft 32 will then be driven by the 
main power mechanism to effect the cutting On 
eration, as already described. In the revolving 
movement of the clutch, the links 67 will engage 
the member 69, which will expand the links 6, 
and through the cage 63 move the rollers G2a to 
the low sides of the can walls 6 and thus re 
lease the clutch element 62 from the clutch ele 
ment S. As will be understood, the merber 69 
is arranged to operate the clutch to disengage 
the fly-wheel 58 from the shaft 32 after the 
spring 5 has been re-set and prior to the locking 
of the shaft 32 by the locking element 5, the 
operation and control of which is later set forth. 

Ihe locking element 5 is mounted on one arm 
70 of a rocker ' which is mounted to rock on a 
shaft suitably supported in the frame f. The 
shaft f is surrounded by a coiled Spring a 
(see Fig. 7) arranged to normally bias the rocker 
TO" to the position shown in dotted lines in Fig. 
14, in which position another arm 7a of the 
rocker " rides on the Outer wall of the crank 
45, for a purpose later set forth. By preference, 
the outer end of the arm 70a is provided with a 
roller ( ' to redlice the friction between the arm. 
and crank. The rocker O’ is shown in FigS. 3 
and 14 in operative position, that is, with the 
locking element 5 in engagement with a lug 5 a. 
on the crank 45 and operating therethrough to 
prevent rotation of the shaft 32 under the in 
fluence of the spring 50. The crank 45 is pro 
vided on its side wall with a knocker 45a which, 
in the rotative movement of the crank, engages 
the roller Ta' and throws the rocker 70 counter 
clockwise, as viewed in Figs. 3 and 14, whereby a 
third arm b of the rocker 79 is locked by a 
trip 72 (to be later referred to) with the locking 
device 5 f in the path of movement of the lung 
5 fa, the engagement of the latter with the device 
5 serving to stop the shaft 32 and lock it against 
movement, until the rocker T0 is again released 
by the trip 72. 
As already stated the advancing end of the 

work. A controls the operation of the cutters by 
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engagement with the flag 22b, which in turn 
slides the rod 22a endwise. The flag 22b is ad 
justable longitudinally of the rod 22d. So as to 
position it at the desired predetermined distance 
from the plane in which the cutter 29 starts to 
cut tile work, which distance determines the 
length of each cut-off section. The Outer end 
of the rod 22a extends through and is slidably 
and rotatably supported in a bracket 73 fixed to 
the vertical side of an angle T4, the horizontal 
side of W?aich Serves as a Support for the outer 
Cld portion of the work as it moves forward. The 
in her end of the angle is is fixed to a bracket 75, 
preferably mounted on the frame (see Fig. 2), 
and its outer eld is provided with a block 6 
which is formed with an opening arranged to 
receive the ugpar end of a rod 7, the latter in 
turn being adjustably mounted in a standard 78, 
by naeans of a set screw 7.8a. The block 76 may 
be secured to the rod T by a set screw Tea. T 9 
indicates an arm adjustably fixed to the rod 22a. 
by a Sct screw Sa and carrying on its free end a 
Strike 33, which, in the forward movement of the 
rod (as indicated by the arrow a in Fig. 14) en 
gages with and Swings the arrn 8 of an electric 
switch 82 to close an electric circuit 83. The arm 
8 is normally biased to switch-open position by 
a Shring 8 a., so that upon operation of the arm 
by the striker 83, which is arranged to ride the 
arm after opération thereof, it returns to its first 
position to open the circuit. 83. The striker 8 
is pivoted on the alm 9 SO as to be free to Swing 
in a clockwise direction, as viewed in Fig. 2, 
whereby it is free to ride the arm 8 in the return 
movement of the rod 22d. The circuit 83 com 
prises leads 83a, 83a, 83b, connected to mains 84, 
and when the SWitch 82 is closed, Supplies cur 
rent to, and energizes the coil of a solenoid 85, 
the core of which is connected by a link 86 to the 
arm 8 of a two-way valve 88, and serves to oper 
ate the valve element of the valve 88 a quarter 
turn. The link 86 is connected to a spring 88 
which normally tends to draw the core outwardly, 
when the Solenoid coil is de-energized and return 
the valve element to normal position, as shown 
in Fig. 14. 89 indicates a conduit leading from 
a suitable source of air supply under pressure 
and connected to One side the casing of the valve 
88. 9), 9, indicate conduits leading from the 
wave casing for the valve 88 and connected to 
the opposite ends of a cylinder 92, so as to con 
trol a piston 92a therein. As shown in Fig. 14, 
the valve element of the valve 88 is provided with 
two ducts, and when the valve element is in nor 
mal position (see Fig. 4), one duct connects the 
Conduit 89 with the conduit 99 SO that the air 
pressure maintains the pistOn 92d at the inner 
end of the cylinder 92 and the other duct con 
nects the conduit 9 f with a bleeder port 93. 
When the valve element is operated a quarter 
turn, as already described, the ducts effect con 
nection of the conduit 93 with the bleeder port 
S3 and the conduit 89 with the conduit 9, so that 
air pressure is admitted to the opposite side of 
the piston 92a to force it toward the outer or 
left hand end of the cylinder 92. The piston 92a. 
is connected to a rod 94 the free end of which is 
arranged to be engaged hy a jug 95 on the control 
member of the one-revolution clutch 0 to pre 
went operation of the latter, but upon movement 
of the piston 92a toward the outer end of the 
cylinder 92, the rod 94 disengages the lug 95 and 
permits operation of the clutch 0, which in turn 
rotates the drum 8 one revolution to reciprocate 
the table 4, as already described. As the valve 
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element of the valve 88 is returned to normal 
position upon de-energization of the coil of the 
Solenoid 85, the piston 92a is returned to the 
inner end of the cylinder 92 so as to position the 
rod 94 in the path of movement of the lug 95, 
whereby the clutch O is stopped after making 
One revolution. 96 indicates a conduit connected 
to the conduit 9 for supplying air under pres 
sure to the inner end of a cylinder 9 and ar 
ranged to force a piston 9a, therein toward its 
outer end. By preference, the piston 97a is 
normally biased toward its inner end by an ex 
pansion spring 98 interposed between the piston 
and outer end of the cylinder. A rod 99 is con 
nected to the piston 97a and carries at its outer 
end a shoulder C0, which engages a dog 
pivoted on the free end of an arm O2, fixed to a 
rock shaft 03. As will be understood from the 
foregoing description, the operation of the piston 
9a toward its outer end will move the rod 99 
endwise and the rod in turn, through the shoul 
der 100, dog 0 and arm O2, will rock the shaft 
03, as indicated by the arrow b (Fig. 14). As 

the shaft fo3 carries the trip 72, rocking thereof 
will permit the trip 72 to release the rocker 7, 
permitting the latter to Swing about the shaft T 
under the influence of the spring Ta, as indi 
cated by the arrow c. In such movement of the 
rocker, the locking element 5 will disengage the 
lug 5a, and permit the shaft 32 to be rotated 
under the influence of the spring 50. The dog 
Of is pivoted on the arm 02 so that in the event 

it rides the shoulder 00 in the active stroke of 
the rod 99, the shoulder may freely ride the dog 
in its return movement under the influence of ; 
the Spring 98 to position the shoulder in opera 
tive position forward of the dog, as shown in Fig. 
14. The shaft 03 is surrounded by a coil spring 
O4 (see Fig. 7), one end of which is suitably 

fixed and its other end is connected to the shaft . 
03 and normally tends to rock the latter clock 

wise, as Viewed in Fig. 14, so that following the 
operation of the arm 02 and trip 2 to release 
the rocker 70', the trip will be returned to its nor 
mal position ready to engage the arm Ob when 
the rocker 70' is operated counter-clockwise by 
the engagement of the lug or knocker 45a with 
the rocker arm Oa, as already described. 

It is desirable to start the rotation of the shaft 
9 slightly in advance of the starting of the shaft 
32, so that while I have provided a valve 88 
which Supplies the air pressure to both cylinders 
92 and 97, I provide control means for retarding 
the operation of the piston 97a in the cylinder 
9T, so that the release of the device 5 from the 
lug or catch 5 a takes place after the clutch fo 
has been set in operation. The control means 
herein provided consists of a pressure valve 05 
in the conduit 96 having a spring Operated valve 
element Which opens upon establishing a prede 
termined pressure in the conduit, the valve being 
provided with means for adjusting the tension of 
the spring to control the valve, whereby the op 
eration of the piston 97a is co-ordinated with 
the operation of the piston 92a. By reason of 
this arrangement, the pressure is first built up 
in the cylinder 92 to operate the piston 92d out 
Wardly and effect release of the clutch 0 in ad 
Vance of the operation of the valve 05 and Sup 
ply of pressure to the cylinder 97. 

ProVision is made for Swinging the fag 22b 
laterally Out Of the path of movement of the Work 
A at or immediately following the time the cutter 
30 completes its cutting stroke, and back again, 
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gagement by the advancing end of the work, it 
being noted that the flag 22b is retracted to its 
starting position by the rearward movement of 
the die 22 through the connection of the latter 
with the table 4. By preference, the flag 22b, 
in its SWinging movement back to its position in 
the path of movement of the work, is utilized as 
the means for discharging the cutoff section of 
the Work from the support 74. For carrying out 
these operations, I provide on the outer end of 
the shaft 32 a tappet 06 (see Figs. 8, 12 and 14), 
Which is arranged to engage and operate the 
Spring operated arm O of a normally open Switch 

8 to close an electric circuit 09 (see Figs. 12 
and 14). The closing of the circuit O9 ener 
gizes the coil of a solenoid 0, the core of which 
is connected through a link to the crank or 
an 2 fixed to the rotary valve element of a 
valve 3, a spring 4 being connected to the 
arm 2 to rotate the valve to closed or normal 
position upon de-energization of the solenoid coil. 

5 indicates a conduit for air under pressure 
connected to the air supply conduit 89 and al 
ranged to Supply air to a conduit 6, when the 
Valve element of the valve i3 is rotated a pre 
determined distance, as will be understood from 
Fig. 14. The valve element of the valve 3 is 
formed with two ducts and (a) when this element 
is in normal position the air supply from the 
Conduit 5 is cut off and the conduit 6 is con 
nected by one duct to a bleeder port 3a, as 
shown in Fig. 14, and (b) when this element is 
rotated a quarter turn, the other duct connects 
the conduit 5 to the conduit 6. The conduit 
6 is connected to the inner end of a cylinder 
having a piston 7a, which is normally biased 

toward the inner end thereof by a spring 8 
interposed between the piston and the outer end 
of the cylinder 7. The piston Ta is connected 
to a rod 9, the outer end of which is pivotally 
Connected to an arm 20 non-rotatively con 
nected to the rod 22a. Accordingly, when air 
is admitted to the cylinder 7, the piston Ta. 
Will be moved toward its outer end and through 
the rod if S and arm f 20 it will rotate the rod 
22a and SWing the flag 22b to the position e (see 
dotted lines in Fig. 9), out of the path of move 
1nent of the Work A. As soon as the coil of the 
Solenoid O is de-energized, the valve element 
of the valve 3 will be returned to normal posi 
tion, shutting off the supply of air to the cylinder 
f, thereby permitting the piston 7 a to re 
turn to the inner end of the cylinder under the 
influence of the Spring f8, the port 3a in the 
casing of the valve 3 serving as a bleeder for 
the cylinder. This operation of the piston 7a 
Will return the flag 22b to its first position in 
the path of movement of the advancing end of 
the Work and in such movement the flag will en 
gage the cutoff section of the work and auto 
natically discharge it from the support 74. 
The circuit O9 consists of a lead O9a con 

necting one terminal of the switch 08 with one 
of the leads 83a, a lead C9b connecting the other 
terminal of the Switch with one end of the coil 
of the Solenoid O and a lead O9c connecting 
the other end of the solenoid coil with the lead 
83b. The tappet foG extends radially from the 
shaft 32 and is arranged angularly thereon in 
position to engage the switch arm 07 at the time 
the lug 5 a. is approaching the locking device 5, 
So as to co-ordinate the movement of the flag 
22b at the time of or immediately following the 
cutting stroke of the cutter 30. 
Means are preferably provided for retarding 
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the rotation of the shaft 32 following each cutting 
operation and at the time the lug or catch 
5 a carried by the crank 45 or ring 45ac is ap 
proaching the releasing device 5, whereby strains 
on the parts which become engaged and through 
them to other parts of the apparatus, are mini 
nized. The retarding means consists of a can 
2 preferably fixed to the crank 45 (see Figs. 3 
and 7) and a resistance mechanism, indicated as 
an entirety at 22, arranged to oppose the throw 
of the cam 21, and operate therethrough to re 
tard the rotation of the shaft 32. Of the mecha 
nism 22, 23 indicates a reservoir or surge tank 
for a fluid such as oil. The tank 22 is prefer 
ably of cylindrical shape, secured by bolts 24 to 
the adjacent wall of the frame , and provided 
with upper and lower annular Walls 25, in and 
through which extends a cylinder 26 for a piston 
27. The cylinder 26 comprises a block 28 suit 

ably secured to the lower wall 25 and extending 
therethrough for engagement with a pad 29 and 
a tube f30 suitably secured to the upper wall 25 
and extending therethrough, the lower end of the 
tube 30 being connected in a liquid tight manner 
to the upper end of the block 28. The upper end 
of the piston 27 is bifurcated to support the op 
posite ends of a shaft 3 on which is loosely 
mounted between the bifurcations a roller 32 to 
engage the can f2. The lower end of the piston 
27 is reduced to accommodate a relatively strong, 

coiled expansion Spring 33 which is interposed 
between the block 28 and the shoulder formed 
by the reduced portion and which normally tends 
to move the piston upwardly, whereby the roller 
f32 is maintained in engagement with the cam 
2 as the latter rotates. To provide for the 

transfer of oil from the tube f3) below the piston 
27 to and from the reservoir f 23, I provide a 

threaded opening 30a, which is formed in the 
side wall of the tube 30, having a metering valve 
3b and a valved conduit 3 Oc leading into the 

inner end of the tube 30, one element of the 
metering valve being mounted in the threaded 
opening 3Ca. The metering valve 30b com 
prises a seat member 34 externally threaded and 
mounted at its inner end in the opening 30a, the 
Opening through the Seat member Serving as a 
discharge opening for the oil in the cylinder 26 
following the initial downward movement of the 
piston 27 (when the latter is actuated by the 
can f2) and as an inlet opening for the oil, in 
the final portion of the piston movement up 
Wardly, whereby oil may be drawn into the cyl 
inder 26. The rate of flow of the oil through 
the discharge opening and Seat member 34 is 
controlled by a plunger 35 adjustable toward 
and from the outer end of the latter, so as to reg 
ulate the resistance to the piston in its downward 
novement. The plunger 35 is preferably 
threaded externally to provide screw threaded 
engagement With a bushing 35a Suitably fixed 
within a sleeve 36, the inner end portion of 
Which has screw threaded engagement with a 
collar 31 fixedly mounted in the side wall of the 
reservoir. Suitable packing is mounted in the 
sleeve and compressed against the Outer end of 
the bushing by a disk 36a having Screw threaded 
engagement with the outer end of the sleeve 36. 
The outer end of the plunger 35 is formed with 
a kerf, whereby, by means of a Suitable tool, the 
plunger 35 may be rotated, the effect of which 
is to adjust its inner end relative to the Outer port 
of the discharge opening through the seat mem 
ber 34. A nut 35’ is employed to lock the 
plunger in adjusted position. The return conduit 
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38c extends through the block 28, its inner end 

being shaped to form a seat for a valve element 
f38 (preferably a ball) arranged to close the con 
duit in the down Ward novelinent of the piston 2 
but arranged to be unseated and permit in-flow 
of the oil in the upward movement of the piston. 
By preference, the valve element 38 is engaged 
by a thrust member 39 winich is normally pressed 
toward the valve element by a suitable spring 40. 
To provide for this arrangement, the piston 27 
is formed with a recess 27 extending inwardly 
from its lower end, the wall of the recess Serving 
as a guide for the thrust member 39 and the lat 
ter is formed with a recess extending inwardly 
from its upper end, the spring being inter 
posed between the end wall of the recess in the 
thrust men)ber and the end wall of the recess in 
the piston. As will be understood, the spring 40 
is relatively Weak to avoid undue pressure on the 
valve element 38 to permit ready operation 
thereof away from its Seat in the upward move 
ment of the piston 27. The lower portion of 
the piston f2 is provided with bleed ports lead 
ing fron the receSS 27 to prevent pocketing of 
oil therein. Tile upper end portion of the tube 
f3) is formed with an opening 4 to permit 
eScape of any oil carried up with the piston. In 
the initial movement of the piston downwardly, 
it first forces oil in the cylinder 26 out through 
a port 3 a' formed in the side wall of the tube 
f30 and then closes the port so that in continued 
movement of the pistOn the oil is discharged 
through the metering valve the effect of which is 
to retail'd the piston travel. The upper wall 25 
is provided with a device, indicated as an en 
tirety at 42 (see Fig. 7b), to permit intake and 
exhaust of air from the reservoir above the oil 
level therein to compensate for the rise and fall 
of the oil level due to operation of the piston (27. 
The device 42 is constructed to prevent the 
escape of oil incident to the operation of the pis 
ton 27 downwardly. The device f42 comprises a 
Section of pipe 43 (see Fig. 7b) suitably mounted 
in an opening formed in the upper wall 25 and 
having mounted in its inner and outer ends 
threaded plugs 44, 45. The plug 44 is provided 
with one or more small openings f46 through it, 
whereas the plug 45 is formed with a longitudi 
nal duct 4 connected at its upper end to one or 
more horizontal ducts 48 opening through the 
Side Walls of the plug head. In this arrangement, 
the pipe 43 provides a chamber somewhat larger 
than the openings f4G through the plug 44, so 
that the force of the air and any oil carried along 
With the air, is broken down, whereas by form 
ing in the plug 45 laterally extending outlet 
portS 48, the flow of the air and cil is further re 
tarded, So that any oil which is conveyed by the 
air through the device is not squirted upwardly 
blit gravitates downwardly on to the adjacent 
p3.rts where it can be easily wiped up. 
From the foregoing description, it will be noted 

that I have provided an apparatus wherein the 
Work autoi natically controls the operation of 
mCving the die and cutter therewith, and the 
Operation of the cutter or cutters, and at the same 
time I pi'ovide a connection between the work en 
gaging device and the cutter or cutters, whereby 
they nove as a unit, so that the sections are suc 
cessively cut to predetermined, uniform lengths; 
also, that I provide a Spring operated power 
mechanism which gives a quick impulse to the 
Operating shaft, and serves to accelerate its speed 
and a separate power mechanism which is auto 
matically connected to the operating shaft and 
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initially supplements the rotative effort of the 
Spring operated mechanism, then applies its 
power to continue rotating the shaft, whereby the 
Cutter or clutters are operated, and finally re-sets 
the Spring of the Spring operated power mech 
anism, following which the separate power mech 
anism is disconnected from the shaft and the 
latter is automatically locked against rotation 
ready for the Succeeding cutting operation. In 
this co-ordinated application of power, strain on 
the separate power mechanism when it becomes 
Connected to the operating shaft is entirely elim 
inated. 

It will also be noted that the die is yieldingly 
connected to its reciprocating mechanism, so 
that the work engaging device, die and cutter 
or Cutters may be moved by the Work and rela 
tive to the die reciprocating mechanism to effect, 
operation of the latter. 
No claim is made herein to the Subjects-nat 

ter of my co-pending applications Serial Nunn 
bers 70,430 (see Letters Patent No. 2,155,396, 
dated April 25, 1939) and 150,697. 
To those skilled in the art to which my inven 

tion relates, many changes in coinstruction and 
widely differing enbodiments and applications of 
the invention Wil Suggest thenSeives Without 
departing from the Spirit and Scope of my in 
wention. The disclosures and the description 
herein are purely illustrative aid ai'e not in 
tended to be in any sense initing. 
What I claim is: 
. In apparatus of the class described, the 

combination of a table mounted to reciprocate 
parallel to the direction of feed of the work, a 
die nounced to slide on said table parallel to the 
direction in which said table reciprocates, yield 
able connections between said die and table nor 
mally tending to maintain said die in a prede 
termined positin relative thereto, means for 
feeding Woik to said die, nileans for reciprocating 
Said table, a cutter having fixed relation with said 
die for noverinent there with, means operatively 
Connected to said cutter for moving it toward 
and from the Work, a flag connected to said die 
and arranged to be engaged and moved by the 
Work whereby said die and cutter move with the 
Work relative to said table, and means controlled 
by the movement of said flag for operating said 
reciproct&ing means and said cutter 
leaS 
2. An appaia LIS as claimed in claim 1 wherein 

the last mentioned means is arranged to oper 
ate said reciprocating means in advance of said 
Cltter nilowing means. 

3. In apparatus of the class described, the 
Combination of a reciproca table table, a die slid 
able thereon, yieldable connections between said 
die and table, means for feeding work to said die, 
means for reciprocating said table, a cutter hav 
ing fixed relation with said die for movement 
thereWith, means operatively cannected to said 
Cutter for noving it toward and from the work, 
a flag a'ranged to be engaged and moved by the 
Work and Connected to Said die, and means con 
trolled by the movement of said fag for operat 
ing Said reciprocating means and said cutter 
nOWing means, Said control means including cyl 
inders each connected with a fluid supply under 
preSSure and pl’ovided with pistons releasably 
Connected to said reciprocating means and Said 
Cutter moving means, a valve in said fluid supply 
and COmnon to the fluid connections to said 
Cylinders and a pressure valve in the fluid con 
nection to the cylinder for the piston connected 
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7 
to Said cutter moving means arranged to admit 
the fluid to said cylinder after the piston in the 
Other cylinder has been operated. 

4. In apparatus of the class described, the 
Combination of a table mounted to reciprocate 
parallel to the direction of feed of the work, a 
die mounted to slide on said table parallel to the 
direction in Which said table reciprocates, yield 
able connections between said die and table 
normally tending to maintain said die in a pre 
determined position relative thereto, means for 
feeding Work to said die, means for reciprocating 
Said table, a slide reciprocatable at right angles 
to the feed of the work, means for reciprocating 
Said slide, a cutter mounted on said slide to move 
in the direction of feed of the work and arranged 
to be moved toward and from the work by said 
slide, connections between said cutter and die, 
Whereby they have fixed relation during move 
ment of Said die and said slide, and means for 
Controlling the Operation of each of said recipro 
Cating means, Said controlling means including 
a device connected to said die and arranged to be 
engaged and moved by the Work. 

5. In apparatus of the class described, the 
combination with a frame and means for feeding 
Work to be cuit into sections, of a die mounted to 
reciprocate on said frame in line with the feed 
of the Work, a slide mounted on said frame to re 
Ciprocate at Substantially right angles to the feed 
of the Work, a flag movably mounted on said 
frame in the path of movement of the work and 
arranged to be engaged and moved thereby, a 
Cutter slidably mounted on said slide and con 
nected to Said die to move therewith, conditions 
between Said flag and die whereby the latter and 
Said cutter move as a unit with said flag, means 
for reciprocating said slide and cutter, a recipro 
Cating member opeiatively connected with said 
die, and power means connected with said mem 
ber and arranged to move said member with the 
die during movement thereof with the work and 
to return the die, cutter and flag to starting po 
Sition in co-ordinated relation with the move 
nent of the cutter to cut the Work. 

6. An apparatus as claimed in claim 5 wherein 
the power means is controlled by the movement 
of Said flag. 

7. An apparatus as claimed in claim 5 wherein 
means are provided for operating the fiag out of 
engagement with the work during movement 
thereof and following each cutoff operation and 
then into engagement with the cutoff section of 
the work to discharge it. 

8. In a cutoff mechanism, means for feeding 
preformed Work rectilineally, a pair of cutters 
mounted to move toward and from the work at 
angles to each other, means for reciprocating said 
Cutters in co-ordinated relation whereby one cut 
ter makes its cutting stroke in advance of the 
cutting stroke of the other cutter, and means for 
reciprocating the cutters in a direction parallel 
to the direction of movement of the work relative 
to and during operation in one direction of the 
first mentioned reciprocating means. 

9. In a cutoff mechanism, means for feeding 
preformed work rectilineally, a pair of cutters 
Inounted to move toward and from the work at 
angles to each other, one cutter being provided 
with Spaced cutting edges arranged to slot Oppo 
site portions of the work and the other cutter be 
ing arranged to project through the slots and cut 
the remaining portions of the work, means for 
reciprocating said cutters in co-ordinated rela 
tion whereby one cutter makes its cutting stroke 
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in advance uf the cutting stroke of the other cut 
ter, and means for reciprocating the cutters in 
a direction parallel to the direction of movement 
of the work relative to and during operation of 
the first mentioned reciprocating means. 

10. In a cutoff mechanism, the combination of 
means for feeding preformed Work rectilineally, 
a pair of cutters disposed in the same plane trans 
verse to the direction of movement of the Work, 
means for reciprocating the cutters in said trans 
verse plane in co-ordinated relation whereby one 
cutter makes its cutting stroke in advance of the 
cutting stroke of the other cutter, and means for 
reciprocating the cutters in a direction parallel to 
the direction of movement of the work, relative to 
said first mentioned reciprocating means. 

11. In a cutoff mechanism, the combination of 
means for feeding preformed work rectilineally, 
a pair of cutters disposed in the same plane trans 
verse to the direction of movement of the work, 
a shaft, means operated by said shaft for recipro 
cating the cutters in said transverse plane in 
co-ordinated relation whereby one cutter makes 
its cutting stroke in advance of the cutting stroke 
of the other cutter, means for reciprocating the 
cutters in a direction parallel to the direction of 
movement of the Work relative to said first men 
tioned reciprocating means, and means for con 
trolling the rotation of said shaft. 

12. In a cutoff mechanism, means for feeding 
preformed work rectilineally, a pair of cutters 
mounted to move toward and from the work at 
angles to each other, means for reciprocating 
said cutters in co-ordinated relation whereby 
one cutter makes its cutting stroke in advance 3. 
of the cutting stroke of the other cutter, and 
means for reciprocating the cutters in a direc 
tion parallel to the direction of movement of 
the work reiative to and during operation of the 
first mentioned reciprocating means, the last 
Said cutter reciprocating means including a de 
Vice Operatively connected to said cutters and ar 
ranged to be engaged by and moved with the 
Work to cointrol the movement of the cutters 
thereWith. 

13. In a cutoff mechanism, means for feeding 
preformed Work rectilineally, a pair of cutters 
mounted to move toward and from the Work at 
angles to each other, a shaft, power means for 
rotating Said Sihaft, means for starting and stop 
ping the rotation of Said shaft, means connected 
With said shaft for reciprocating said cutters 
in co-ordinated relation. Whereby one cutter 
makes its cutting stroke in advance of the cut 
ting stroke of the other cutter, and means for 
reciprocating the cutters in a direction parallel 
to the direction of movement of the work rela 
tive to and during operation of the first men 
tioned recipiocating means, the last Said Cutter 
reciprocating means including a device opera 
tively connected to Said clutters and arranged to 
be engaged by and moved with the Work to con 
trol the movement of the cutters therewith, said 
device serving to control the said starting and 
Stopping means. 

14. In a cutoff mechanism, the combination 
with a frame, of means for feeding Work to be 
cut into Sections, a shaft mounted in said frame, 
a die slidaily mounted on said frame to recip 
rocate in line With the work, a cutter slidably 
mounted on said frame and operated by said 
shaft toward and from the work, means for lock 
ing Said shaft against rotation in a predeter 
mined position and releasing it, a spring Oper 
ated power mechanism connected to said shaft 
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and arranged to start the rotation thereof when 
said shaft is released, a separate power mech 
anism, a clutch arranged to automatically con 
nect said separate power mechanism to said 
shaft, when the latter rotates a predetermined 
distance, to operate said cutter and compress 
Said spring and automatically disconnect said 
mechanism fron Said Shaft in further rotation 
of Said shaft to a predetermined position, means 
for reciprocating said die, driving mechanism 
independent of Said Spring Operated power mech 
anism for operating said die reciprocating means, 
means actuated by the Work for connecting Said 
driving mechanism to said reciprocating means 
and for operating said locking means to release 
said shaft, the elements of said locking means 
being arranged to return to locking position dur 
ing One revolution of Said shaft, and to lock it 
in Said predetermined position under the influ 
ence of Said spring Operated power mechanism, 
and a device carried by Said frame for control 
ling the operation of said clutch. 

i5. A mechanism as claimed in claim 14 where 
in Said Work actuated means is arranged to con 
nect said driving mechanism to said recipro 
Cating means in advance of the release of said 
locking means. 

16. In a cutoff mechanism, the combination 
with a frame, of means for feeding preformed 
Work rectilineally, a die for the work mounted 
On Said frane, Slides mounted on Said frame to 
reciprocate in a plane transverse to the feed of 
the Work but in directions at an angle to each 
other, cutters carried by said slides, one arranged 
to engage and cut opposite portions of the work 
and the other arranged to engage and cut the 
remaining portions of the work, a shaft, operat 
ing connections between Said shaft and said 
sides, and means controlled by the feed of the 
Work for operating said shaft. 

17. In a cutoif mechanism, the combination 
With a frame, of means for feeding preformed 
Work rectilineally, a die slidably mounted on said 
frame to reciprocate in line with the work, slides 
mounted on said frame to reciprocate in a plane 
transverse to the feed of the work but in direc 
tions at an angle to each other, cutters slidably 
mounted on said slides and connected to said 
die for movement there with, means for operat 
ing Said slides in co-ordinated relation where 
by One cutter makes its cutting stroke in ad 
Vance of the cutting stroke of the other cutter, a 
device arranged to be engaged and moved by the 
Work and connected to said die, whereby the lat 
ter and said cutters move with the work in one 
direction, reciprocatable means connected to 
and CO-Ordinated With the movement of the die 
With the Work for returning said die, cutters and 
Work engaging device, and means actuated by 
Said Work engaging device for controlling the 
movement of Said die reciprocatable means and 
Said slide operating means, 

18. In apparatus of the class described, the 
Combination of a die, means for feeding work 
to said die, a clutter for cutting the work into 
Sections, a shaft, means operatively connecting 
Said shaft to said cutter for moving the latter 
toward 2nd from the work, co-ordinated spring 
Operated and mail power mechanisms for rotat 
ing Said Shaft and cop'essing the spring of said 
Spring Operated power mechanism, releasable 
means for Stopping said shaft at a predetermined 
position following the conpression of said spring, 
a flag arranged to be engaged and moved by the 
Work for controlling said stopping and releasing 
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means, and means for retarding the rotation of 
said shaft prior to the stopping of Said shaft by 
Said releasable means. 

9. In apparatus of the class described, the 
combination of a die, means for continuously 
feeding Work to said die, a cutter movable to 
Ward and from the Work, a shaft operatively 
Connected to said cutter for operating it, means 
including power mechanism and releasable ele 
ments for controlling said mechanism whereby 
Said shaft makes one revolution to effect a cut 
ting operation and stops at a predetermined po 
sition, means actuated by the work for Operating 
Said releasable elements, and means for retard 
ing the rotation of said shaft as it approaches i, 
the end of each revolution. 

20. In a cutoff mechanism, means for feeding 
preformed Work rectilineally, a pair of cutters 
mounted to move toward and from the work at 
angles to each other, means for reciprocating 
said cutters in co-ordinated relation whereby 
One Cutter nakes its cutting stroke in advance 
of the cutting stroke of the other cutter, a de 
Vice disposed in the path of movement of the 
Work and arranged to be moved thereby, and . 
operatively connected to said cutters whereby 
they move in one direction with the Work, and 
means for noving the cutters and said device 
in the Opposite direction. 

21. In a cutoff mechanism, means for feeding 
preformed work rectilineally, a pair of cutters 
disposed in the same transverse plane and 
mounted to move toward and from the work at 
angles to each other, a die mounted to move 
With the work during the cutting strokes of said 
cutters, operating connections between said cut 
ters and said die, whereby said cutters move with 
Said die, means for reciprocating said cutters in 
co-ordinated relation whereby one cutter makes 
its cutting stroke in advance of the cutting stroke 
of the other cutter, a device disposed in the path 
of movement of the work and arranged to be 
moved thereby and connected to said die, where 
by Said die and cutters move in one direction 
With the Work, and means for moving the die 
and device in the opposite direction. 

22. A mechanism as claimed in claim 20, 
Wherein the operation of the last said means is 
controlled by the movement of said device by the 
Work. 

23. The method of cutting cylindrical pipe com 
prising cutting a portion of the wall of the pipe 
substantially along a chord of the Outer periphery 
of the pipe by a cutting force initiated from a 
point on the surface of the pipe intersected by the 
chord, and then cutting across the pipe by a cut 
ting force initiated at the first cut in a direction 
at an angle to the chord. 

24. The method of cutting cylindrical pipe com 
prising cutting a portion of the wall of the pipe 
substantially along a chord of the outer periphery 
of the pipe by a cutting force from an initial point 
on the surface of the pipe to a point on the chord 
designated by the intersection of the chord with 
a diameter of the pipe at an angle to said chord, 
and then cutting the pipe by a cutting force in 
the direction of that diameter. 

25. The method of cutting a longitudinal tubu 
lar member, comprising cutting a portion of the 
Wall of the member in a direction generally tan 
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gentially of the periphery of the member, and 
then cutting across the member by a cutting 
force initiated at the first cut portion and ap 
plied at an angle to the first direction for cutting 
across the member. 

26. Apparatus for cutting cylindrical pipe, Con 
prising cutting means nowable transversely of 
the pipe for cutting a portion of the Wall of the 
pipe substantially along a chord of the outer Sur 
face of the pipe initiated from a point on the sur 
face of the pipe intersected by the chord, and 
means movable with respect to the pipe in a di 
rection at an angle to and initiated at the chord 
for cutting across the pipe. 

27. Apparatus for cutting a longitudinal tubul 
lar member, comprising cutting means movable 
generally tangentially of the periphery of the 
member for cutting a Wall portion of the men 
ber, and means movable with respect to and 
across the member in a direction at an angle to 
the first direction for cutting across the member. 

28. The method of cutting a cylindrical pipe 
comprising cutting diametrically opposed wall 
portions of the pipe respectively along two par 
allel chords of the outer periphery of the pipe, 
each of a length less than the diameter of the 
pipe, by cutting forces initiated respectively at 
points on the Surface of the pipe intersected by 
the chords, and then cutting across the pipe by 
cutting force initiated at a point in one of the 
first Clts and at an angle to the chords. 

29. The method of cutting a cylindrical pipe 
comprising cutting diametrically opposed wall 
portions of the pipe respectively along tWO par 
allel chords of the outer periphery of the pipe by 
cutting forces initiated respectively at points on 
the Surface of the pipe, each chord being Spaced 
in Wardly from the adjacent surface portion of 
the pipe a distance slightly greater than the 
thickness of the pipe wall, and then cutting across 
the pipe by cutting force initiated at a point in 
One of the first cuts and at an angle to the chords. 

30. The method of cutting a longitudinal tubu 
lar member comprising cutting opposed wall por 
tions thereof by cutting forces initiated respec 
tively at transversely spaced points on the Outer 
Surface of the member and proceeding along par 
allel cutting lines through the member to cut out 
opposed wall portions, and then cutting across 
the member by cutting force initiated at one of 
the first cuts and applied at an angle to the di 
rection of the aforesaid cutting lines. 

31. The method of cutting a longitudinal tubu 
lar member comprising cutting transversely op 
posite Wall portions of the member along trans 
Versely Spaced, substantially parallel lines lying 
in a plane passed transversely through the pipe 
by Cutting forces initiated respectively at points 
on the surface of the member intersected by said 
lines, and then cutting across the pipe by cutting 
force initiated at a point in one of the first cuts 
and at an angle to the aforesaid lines. 

32. The method of cutting a cylindrical pipe 
Comprising shearing a pair of diametrically op 
posed segments from the wall of the pipe by 
shearing force transversely of the pipe and then 
shearing the remaining wall portions by shearing 
force applied at an angle to the first shearing 
force and in the same plane. 
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