2,416,652
12 Sheets-Sheet 1

firy

Moug

. gvvuwnioad
Richard H.Stzvens
arnd ZTorm Wilsore.

FIE

B L ]

S S 2]

Filed Feb. 5, 1941

R. H. STEVENS ET AL
AUTOMATIC CUTTING APPARATUS

Feb. 25, 1947,

/

Sitornoy

(23 ; Y AvVia
o oz s
s & £7 nnwrmw%mymmx
722 ol 72
y74
sz EZ37
#

4



Feb. 25, 1947. R. H, STEVENS ETAL 2,416,652

" AUTOMATIC CUTTING APPARATUS

Filed Feb. 5, 1941 12 Sheets-Sheet 2

SRR
N olinigEll
N
m QJI— “ N .‘S — I%
SRR N 5 "
| 8 : 3
. | TR
= : <LK
Tl

ST

’
o
j ;-
220

Jruentors

Lot rrard M. Stevens
aredd Torre I8 elso7: .

»- #fa. @@




2,416,652

R. H. STEVENS ET AL
AUTOMATIC CUTTING APPARATUS

Feb. 25, 1847.

12 Shosis-Sheet 3

Filed Feb. 5, 1941

——ry ¢ .
— ! H
T
B 1 [ H
i (] ! '
1 [} t! ’
e .
' ty 1y
13
' i Y i i
! ) \ ' '
H t [ 1
. ] \ [ ]
‘ cy '
. ) - - 1 *
' R i han, L) '
! [ ¥ O NN i .
! “ SN ./ Y 0
' -~ 4. LY e [ '
‘ ) il TN , 1 +
i o S s !
! LS (Y ! N.,- R ‘ % ;
’ /. \ ¥ g Y700 H ~ t
- -t 1 . H N |
t - , Qo b DTN !
[ tofs DR See
” ’ S
.?\ Rl " N I DN N
s\ ‘7 } T, NN v
\\\ ~l If! M
] Ot AN i
] s AN ]
i . LR i
-y . . DS
W
\

ol H. Slcrerns
Lore Hedsore.

e

N
Liic
ared

)



.Jnmwwkwd.

7
b
g

. R 4
vrrrrrdsrrsrzes, 8 o wzerzatlrrsirrs)
T P T S T YITISY P Ay L 2227020

2,416,652

R. H. STEVENS ET AL
AUTOMATIC CUTTING APPARATUS

Feb. 25, 1947.

12 Sheets-Sheet 4

Filed Feb. 5, 1941

o H. Siereres
reel Zorre IHelsore.

>

sy P L.



Feb. 25, 1947, R. H. STEVENS ET AL 2,416,652

AUTOMATIC CUTTING APPARATUS

Filed Feb. 5, 1941 12 Shgets—Sheet 5

225
D ¥7-
227
yAZ
L3,
733 7z
o ST
; ;:::;--3 ——
s s
72 )
60 1]

NG
AN\ g7

62

79

7%y

60
V74

56

Llrchreereld . Sleverns
arrcd ZTorr %ng'on )

wﬁp/élﬁgy@




2,416,652

R. H. STEVENS ET AL
AUTOMATIC CUTTING APPARATUS

Feb. 25, 1947.

12 Sheets~Sheet 6

Filed Feb. 5, 1941

a

gwua/n‘tom

LRechrard H Steecrns

arnnd Torre Welsore .

s o o & Moy

'
—————a

%
g



Feb. 25, 1947. R..H. STEVENS ETAL - 2,416,652

AUTOMATIC CUTTING APPARATUS
Filed Feb. 5, 1941 12 Sheets-Sheet 7

o "\ =

Z = Illi i

LKII
3

i

5

| =
X \
i
4

5 T
Yare r = 1
it ]

[NE

HE

"

1

i é

' =
Ty -
h RS =
1y

BT

'K

I|I

b 1
""""""" oemmoTmmmmSomoooomssmstmmmeemomReo” ] ‘3)vvwn$0¢4

Lerchard H. Slevens
cernted 73m HWilsore.




Feb. 25, 1947,

R. H. STEVENS ET AL

AUTOMATIC CUTTING APPARATUS

Filed Feb. 5, 1941

ZASSSSN

A ',‘\ ""IIII/IIIIIIIIII,t IIII’III;;IIIII. LITIIIIII s
£ =
N i

3

N b e — Sy
N
NWERG '§
o] fetbdl
% . )

_ N

2y

2

1

210

/74
B

2,416,652

12 Sheets-Sheet 8

S

Jywa/rvbou

llccﬁaf-d H Steeens
ard Torn 2elsore.

m%%@%@




2,416,652

R. H. STEVENS ET AL
AUTOMATIC CUTTING APPARATUS

Feb. 25, 1947.

12 Sheets-Sheet 9

Filed Feb. 5, 1941

entotd

Brckhard . Slevers

A1 2% V)

o267

o7 :
. ot mwawwuu _ F. wmw|ll1nmm Nﬂ%ﬂ
LI 2z E 3 v
= Al e, == | e 7. —
$9r| 47 , ok
\mﬂ\%‘*ﬂ _ W\NM — :
AT 62 097 ¥ %
ae D774 657 |
&cr Zs7 WlI\MlII
i 77 ]
=] 7
9% Z7r | o7
mr SFT 7F7. v
, T >z
o7
EX HZT 99z 2

arzel Torre Hrlsors.

S Mgsgherts



2,416,652

12 Sheets-Sheet 10

Filed Feb. 5, 1941

R. H. STEVENS ET AL
AUTOMATIC CUTTING APPARATUS

67
6

Lol

g7

vE

vaon{ow

N Zichard H. Stepveres

TN

4

arted Tore 72 risore.
Meeeplies

N

£

Feb. 25, 1947.

g

e




Feb. 25, 1947, R. H. STEVENS ET AL 2,416,652

AUTOMATIC CUTTING APPARATUS

Filed Feb. 5, 1941 12 Sheets-Sheet 11

W72

277

277

- ZZs

' NG w’wn{om

Feectreerel I . Slerers
crreel ToOrre 74 "'l'l.,-.'(/l{ ]
) 2 3 A
s of f /((/’(*w.//ﬁl /’l?
o~ -

torn

ZFS
=dr
T
Z#0




Feb. 25, 1947. 'R, H. STEVENS ETAL 2,416,652
AUTOMATIC CUTTING APPARATUS

Filed Feb. 5, 1941 12 Sheets—Sheet 12

230\ 3
ii%jg;
&
AW /
237

Jywem/toa/j

Llrectrcerel 27 Sleverns
creel Zorrrz W elSsorre.




Patented Feb. 25, 1947

UNITED STAT

ES

2,416,652

PATENT OFFICE

| | EY LY N
L AUTOMATIC CUTTING APPARATUS ,
) Richard H. Stevens and Tom Wilson, Baltimore,

Md, assignors to Bethlehem Steel Company, a
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1

' This mvéntion relates to a iﬁethod and appa-

ratus for automatically severing moving objects

such as pipes, rods and the like into predeter-
mined -lengths and is more especially designed
for use with a continuous hutt weld pipe mill,

In pipe mills of this type the skelp used when
it comes from the rolling mill is in the form of
coils. These coils are fed rapidly in succession
to & machine which uncoils the skelp and
straightens it and then it is advanced in a ribbon
like form on a run out table or floor of the mill to
form a long loop. After a coil has been fed in
this manner the next coil is placed in the machine
for uncoiling. As this coil is fed to the run out
‘table the crop ends of the rear end for the fed
coil and the forward end of the coil to be fed are
cut off and the twoiends welded together. From
the run out table and skelp is passed through s
heating furnace where the skelp is heated to a
. welding temperature. The skelp after issuing
-from ‘the heating furnace is drawn through a
bell or forming rolls, then between sets of welding
and sizing rolls, thence is cut into commercial
lengths and passed between scale removing roils
and finally conveyed to a cooling bed to cool.

In forming butt welded pipe in this manner the
skelp and pipe formed therefrom sre advanced
continuously at high speed. As an exampie. in
making 3-inch pipe the skelp and pipe formed
therefrom wil] travel forward at the rate of about
125 feet a minute, while In making 11%-inch pipe
the travel will be over 300 feet per minute,

‘The pipe is cut intc commercial length just
after passing between the welding and sizing
rolls and it is necessary to have the saw travel
at the same speed as that of the pipe during
the cutting operation.

Omne of the objects of our invention relates
generally to apparatus for cutting intoc predeter-
mined lengths continuously moving pipe aend
particularly to means for synchronizing the
movement of a pipe severing device with the
moving pipe.

Ancther object ¢f our invention relates to
means which can be preset to indicate the travel
of the pipe in feet per minute. ‘ '

Another object of our invention relates tc the

method of cooling the pipe at the point to be

cut and -then severing the pipe through the’

cooled area.

~ Another object of our invention relates to

mechanism which can be preset tc automatically

cut a plurality of pipe sections of uniform lengths.
Another object of our .invention relates to

-mechanism by means of which pipe sections of

different lengths can be automatically cut.

_ Another object of our invention relates to the -

means for adjusting the stroke of the saw
carriage. ‘

Another object of our invention relates to the

(CL 29—69)

2 .
mechanism for automatically tiiting the saw
. carriage. .

Other objects will appear hereinafter.

Having thus given g general description of our
invention, we will now in order to make the
same more clear refer to the annexed twelve
sheets of drawings forming g part of this speci-

- fication and in which like characters of reference
indicate like parts: :

Figure 1 is a top plan view illustrating the

- application of -our invention: : o

Pig. 2 is a front elevation thereof;

.- Fig. 3 is a detai] view showing the connection
between the cutf timing cam and the connecting
rod; ’

Fig. 4 is a detall view illustrating the manner

"of attaching the cam roller to the stationary
portion of the gear casing; .

Fig. 5 is a side elevation of the gear casing for
the carriage drive, with parts in section to show
more clearly the construction; )

. Fig. 6 is g vertical section through the rocking
lever;

Pig. 7 is an end elevaticn of the saw carriage
with parts broken away and in section;

Fig. 8 is a vertlcal transverse section taken
substantially on the line 8—8 of Fig. 2 but drawn
on a larger scale;

Fig. 9 is a detail top plan view showing the
genera] arrangement of the saw carriage tilting
cam parts adjacent thereto; -

Fig. 10 is a side elevation of the mechanism
shown in Fig. 9; ) ) )

¥ig. 11 {s a detail view showing the manner of
supporting ‘the movable end of the swinging
frame on which the tilting cam roller is mounted;

_Fig. 12 is a detall section fllustrating the

manner of operating the tilting cem roller for
the ga.w cerriage taken on the line 12—4% of
ig. 9.

Fig. 13 is a vertical section through one of the
spring balances and dash pet for the saw car-
riage; :

Fig. 14 is a diagram of the electrical control -
45 circults for the sequehce operation which will

determine the number of reciprocations of the

saw carriage per cut of pipe section;
Fig. 15 Is a diagram of the electrical control
circuits for producing s uniform action saw car-
50 riage drive; S ' .
Fig, 16 is a detall view of 2 device which indi- -
cates the travel of the pipe in feet per minute;

" Fig. 17 illustrates the manner of cocling and

forming dark ring marks on the pipe produced

55 by the water or the like which is sprayed on the
saw and then flowing over the pipe during each
reciprocation of the saw carriage;
Fligs. 18 and 19 illustrate the smooth cut made
by the saw during the cutting operation through
60 the cooled area;
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Pigs. 20 and 21 illustrate the rough angd de-
formed ends of the pipes which have been cut
by the saw  without cooling the pipe &t this
point; and : ) ’

Fig. 22 is a diagram illustrating an arrange-
ment to preset the length of pipe to be cut.

Referring now to the various characters of ref-
erence on the drawings, the numeral { indicates
the mill motor, 2 the motor for adjusting the
biock in the rocking lever, and § the motor for
actuating the saw carriage through reduction
gearing in casing § and pinion § and gear wheel
6 in o housing adjacent therete, The- shaft 7
for the pinion 6 is journaled in bearings 8 of &
stationary lower portion 9 of the gear housing,
while the gear wheel 8 has @ shaft {0 journaled
in g casing 1{ and pivoted at its lower portion
as at 12 and provided at each side of the journal
bearing for shaft 18 with abutments {3 for en-
- gaging g stationary and movable stop {4 and (5
.on the lower stationary portion 8 of the gear
housing to limit the swinging movement of the
casing 1{. ‘The movable stop {5 comnsists of a
cylindrical plunger which is mounted in‘'a cylin-
drical opening 18 with its outer end -enlarged
and held in contact with the abutment {3 at all
" {imes by means of a spring {7 adapted to be
given greater compression by means of a set bolt
-§8 if desired. . : '

The outer end of shaft {6 has 2 cam {9 keyed
thereto for engaging a cam roller 26 which is held
in engagement therewith at all étmes by means
of the soring (7. The inner end of shaft (§ has
@ universal coupling 2{ attacheq thereto for ro-
tating the sew cut control segments 22, 28 and
© 98 of the limit switech 25 which is mounted on
top of the casing 4 for the reduction gearing.

The motor 3 for reciprocating the saw carriage

2,418,663

At an intermediate point below the adjustable
block 47 is a fixed bolt 52 to which is pivoted the
bifurcated end of a connecting rod §3, the ofher
end of which is pivoted by meens of & crank
pin §4 to the cam (8.

The saw carriage 6{ has & rectangular frame

65 mounted to reciprocate on tracks in & sup-
- porting frame comprising stationary end frame

members 58 which are secured to & sub-base bT.
of the mill end connected together at the top

. by means of & pair of spaced ralls §§ for suiding -

25

and forming g track for the fianged wheels 68
attached to the upper portion of the rectangular
frame 55 of the saw carriage, while the lower por-
tion of the rectangular frame is provided with
rollers 80 having their axles disposed at an angle
of 45° for engaging a square bar 6f which con-
nects the end frame members 56 and forms &
track for supporting the saw carriage. The saw
carriage is also provided with a ¢lting freme 68
pivoted as at 88 to the vertical sides of the rec-
tangular frame 55. An arm 4 extends cutwardly
from the tilting frame §2 and is provided with
a sleeve 6B at its outer end for supporting & shaft
$6 for a saw . 87 which is driven by o motor 6¢
mounted on the tilting frame €2 through the
sheaves 89 and 7¢ and connected by & belt 71.
In order to limit the movement of the tilting

" frame 62, a contact bracket 72 exitends down-

30

35

has its shaft provided at one end with 2 D. C. -

magneto generator 28 having & circuit connec-
~ tion 27 extending to a volt meter 26 properly cali-
brated for ;ndicating’ the said motor speed. The
opposite end of this motor shaft is connected to
reduetion geering in the casing 4 adapted to drive
“the pinion § and this end of the shaft is also
provided with = connection 29 for driving & syn-

chro-tie generator 30 and & tachometer 81 which -

may be used in addition to the meter 26 for indi-
ceting the speeq of the motor 8 at this point.
“The motor 2 for adjusting the movable block
in the rocking lever is mounted on 8 supporting
- ¢reme 32 which is pivoted at opposite ends In
standerds 83.

limit switeh 35 for controlling = dial indicator
38, while the opposite end of said motor shaft 1s
provided with o friction brake 87 and a beveled
gear 30 adapted to mesh with a beveled gear at
the lower end of the rocking lever 39, This rock-
ing iever has a holiow outer casing 4@ in which
is journeled @ plain spindle 41 with a beveled
gear 42 secured to its lower end meshing with
beveled geer 88 and a beveled gear 43 keyed to
its upper end meshing with a beveled gear 44
secured %o the upper end of a threaded rod 45
disposed ab o slight angle to the spindle 4{ in a
slideway 86 for an adjustable block 47 threaded

on the rod 45 by means of which the stroke of-

the rocking lever and saw carriage may be varied.
The block 47 has trunnions 48 extending from
opposite sides which project through openings in
sliding cover plates. 49 and are pivoted to the

bifurcated end of a pitmen rod 80 having its

other end pivoted to a reciprocating saw car-
riage Bl. ’

40

45

50

One end of the motor shaft iz
connecteq to a2 synchro-tie gemerator 34 and &

86

@0

86

wardly therefrom adapted o engage sei bolts
78 and 76 threaded in the lower portion of the
rectangular frame 56 and an outwardly exiend-
ing bracket 78. v o
In order to tilt the saw for the pipe cutting op-
eration & pair of hanger links 70.are plvoted as
gt T7.to the upper rear portion of the tiliing
frame 82 and extend downwardly therefrom and
are pivoted near their lower ends as at 18 o a -
connecting frame 79 pivoted at its opposite end
as at 80 to the vertical sides of the rectangular
frame 55. The lower ends of the hanger link 76
gre connected by welding or the like to the ends
of & Z-bar 80 to which is attached the saw tilting
cam 82 adapted to engage & cam roller 83 which -
iz actuated in the following manner. - The two
stationary end frame members §6 mear their
lower inner surfaces sre comnected together by
means of & pair of spaced chennels 84 having
2 floor plate 85 thereon upon which is mounted
s bracket 86 for supporting a solencid 87 having
its maegnet 58 pivoted at 89 to the end of one arm
of & bell crenk lever 30 which is pivoted cen-
trally by means of 2 pin 80 to ears 92 extend-
ing from.the solencid casing and bracket 886.
The lower end of the bell crank lever 90 is pivoted
to o block 83 which ig secured on 2. shaft 84
adapted to operate & swinging frame 8% for sup-
porting the cam roller 82 having @ shafi 88
journaled in bearings 97 mounted thereon. This
swinging frame 85 comprises & pair of channels
80 disposed in speced relation with thelr webs
verticelly gnd their flanges extending outwardly
and connecied {ogether 2t one end by means of
& hinge lug 89 pivoted by meens of 2 pin 100 to -
an eye.bolt 100 pivotally secured {o & bearing
block 182 and attached to one of the channels 84
and the fioor plate 85." The opposite end of the .
channels 98 of the swinging frame §5 are con-

‘ nected together by means of an angular member

70

78

103 having one leg extending outwardly to form
& track for engaging & pair of rollers (04 jour-
naled 88 at {08 in the head of & spring pressed

. plunger 1065 mounted in 2 bearing block 187 se-

cured at an intermediate point to the channel
84 and the floor plate 8%, One end of the shaft
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84 is pivotally connected as at 108 to the swing-
ing frame 83 while the other end is threaded and
extends through the wall 6f the bracket 86 which
is provided with a spring seat 109 for engaging
one end of 8 spring {10 mounted on the shaf 83,
the other end of said spring engages a washer
{11 held in position by means of nuts 112 thread-
ed on the end of the said shaft. Normally the

cam roller 83 does not engage the cam 82 but is-

" held by the spring 1{0 in the position indicated
in Figs. 9, 10 and 12, ’

In cutting the pipe the parts are so timed that
the cam roller 83 will be adjacent to the low por-
" tion of the cam 82 when the solenoid 87 is en-
_ergized. When this occurs the swinging frame

85 will swing the cam roller 83 into the position
indicated in dotted iines in Fig. 12. As the saw
carriage continues its stroke the cam roller 83
will ride up over the cam 82 thereby tilting the
frame 62 and saw 67 into the position indicated
in Pig. T and severing the pipe {13 in the pass
or through {14 which has been advanced from the
last set of rolls 115 driven by the mill motor 1,
having a connection 116 with a synchro-tie gen-
erator {11.
" A combined spring balance and dash pot 118
‘has the lower end of its piston rod pivoted as at
119 to opposite sides of the tilting frame 62.
When" the frame and saw 671 are tilted down-
wardly the pistons 120 compress the springs 121.
After the cutting operation the springs 121 raise
the frame 62 and saw 67, and in order to retard
the return movement of each of the pistons 120
a dash pot is provided as at 122, The two com-
bined spring balances and dash pots 118 are
connected together at an intermediate point by
means of a web 123 having eyes at each end for
receiving the spring balances and dash pots 118
which are provided at each end with a pivoted
projection 124 adapted to extend into holes in
the outer ends of the horizontal arms 125 of a
pair of bell crank levers 126. Each bell crank

lever 126 is provided with a tubular hub portion.

127 rotatably mounted on a shaft 128 which is
pivoted in ears 129 sceured to the top of the rec~
tangular frame 55. The bell crank levers 126

10

15
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have downwardly exiending arms 130 connected -

together by a web plate 131 and a threaded nut
132 having trunnion projections 133 extending
into holes in the lower ends of the arms 130. A
bearing plate 134 is attached to the rear side of
the upper portion of the rectangular frame 55,
in the lower end of which is rotatably mounted
a bolt 135 threaded as at (36 to engage the nut
132 by means of which the angle of the tilting
frame 62 may be adjusted. _
The saw 61 is driven continuously at high speed
by the motor 68. As the pipe (13 is at substan-
tially a welding temperature when cut, it is nec-
essary to keep the saw cool, and to accomplish
this a jet of cooling fluid such as water or the
like is sprayed on one or both sides of the saw
as indicated at 137 in Pig. 17. The cooling fluid
sprayed on the saw is discharged onto the pipe
113 during the reciprocation of the saw carriage
thereby cooling the pipe and producing dark
rings 138 thereon, the number of which will cor-
respond to the number of reciprocations of the
saw carriage before the cut is made. As an ex-
ample, assuming that the pipe is being cut into
twenty foot lengths with the pipe advancing
slightly less than seven feet for each reciproca-
tion of the saw carriage, the length of pipe will
have three dark rings and the cut will be made
on the third forward stroke through the third

50

65

6o

65

70

{]

derk ring portien. Heretofore the cut has been
made through the pipe while hot and having a
uniform temperaiure thereby deforming the ends
of the pipe and producing rough edges as indi-
cated at 139 In Figs. 20 and 21, which had to be
cut off or siraightened, ’

In partially cooling the pipe at the point where
it is to be severed and then cuiting it through
the dark ring {38 a clean cut is produced gs indi-
cated at 140 in Pigs. 18 and 18. A few seconds
afier the pipe has been cut these dark rings dis-
appear owing to the heat of the adjacent portions
oflthe pipe and the pipe will then be of uniform
color. . : :

.In our invention we have shown mechanism for
operating a saw which is moved transversely as
well as Jongitudinally while the pipe or other ma-
terias Is being cut, so that the saw is moved in
timed relation with- the longitudinal movement
of the continuously advancing pipe during the
cycle of the cutting operation. )

The speed of the driving means is controlled
to suit the speed of the pipe through synchro-
tie generators and motors. As the speed and
stroke of the saw carriage will vary with the
adjustment of the pivotal end of the pitman rod
59 on the rocking lever 39, and the connecting
rod §3 having a relative fixed pivotal connection
at 52 in relation to the rocking arm 39 with the
other end of said rod pivoted to the cam 9 and
adapted to travel in a concentric path would
also produce a variable stroke, it is necessary to
compensate for this variation during the cutting
operation.

In Figs. 1 and 2 we have shown a cam !9 engag-
ing a cam roller 28 adapted to transmit motion
to the reciprocating saw carriage 51 for accom-
plishing this purpose. This cam {8 which has a
portion of its cam roller engaging surface re-
duced in height is secured to one end of the shaft
10 for the gear wheel 6 mounted in the pivoted
casing {{. This cam 19 is adapted to be held
at all times in contact with the cam roller 20 by
means of the spring 1T and is so adjusted and
timed that the cut will be made during the in-
terval that the cam roller 20 engages this reduced
height area of the cam. -

The cam 19 and control segments 22, 23 and
24 of the limit switch 25 rotate one revolution
for each reciprocation of the saw carriage 5t and
the control for the sequence operation which will
determine the number of revolutions of the cam
per cut is indicated in Fig. 14. This dlagram
shows an arrangement that will accommodate any
spacing from one revolution to seven revolutions
of the cam 18 and control segments per cut. Re-
ferring now to Fig, 14 and assuming that the
contact arm for the cut selector is set on No. 3
position and the coils for the relays are deener-
gized and in the position as indicated in the di-
agram, when control segment 22 makes contact
with the fingers 141 it closes relays 142, {43, 144
and 145. A holding civcuit is established through
the coils 145 and 147 but current does not flow
through the same until 22 breaks contact, at
which time coils 146 and {47 are energized, open-
ing contacts 148 and 149 and closing contact {50,

When control segment 22 makes contact with
the contact fingers 13f on the second revolution,
relays 151, 152 and 153 are closed with a holding
circuit established through the coils 154 and 15§
but current does not flow until control ségment
22 breaks contact at which time 154 and 155 are
energized thereby opening contacts 156 and 157
and closing contact (58. Coils 146 and 141 are de-
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energized; closing contacts 148 and (48 and open-
ing contacts 150, 142, 143, 144 and 148, The func-
tioning of segments 28 and 24 has no effect on
this sequence. : .

When control segments 22 makes contact with
the contact fingers (44 for the third revolution,
relays (59, 160 and i8I are closed thereby im-
mediately closing relays 162 and 163 for control-
ling the saw solenoid 87 and opening relays 164
and 165. Relays 162 and 163 remain closed due
to the interlocking action of the control segment
28 which engages the contact fingers (8€ of the

interlocking and disconnecting circuit for the
test plece circuit is functioning, After the clos-
ing of 182 and the resulting closing and interlock-

ing of 182 and 188 and when contact segment 22

engages the contact fingers 141, a circuit will be
established from the - bus bar line through seg-
ment 22, contacts’ (70, 156, 148, 183, coils of {84
and 185, contact {82 to — bus bar line, This will

" open 185 and close {84, -At the same instant 22

10

holding circuit. This closing of relays -162 and

163 opens relays §51, 152, 153, 159, (60 and (6%,
thus resetting the control releys. Control seg-
ment 28 then breaks contact to open relays 862
and 163 and close relays 168 gnd (85 after the
cut is made. .

Assuming that the cut selector had been set
for No. 6, when confrol segment 22 makes con-
tact with the fingers i4f on the third revolution,
relays {59, 160 and 1€f are closed and establishes
its holding circuit through coils 187 and (68.
When contact segment 22 breaks contact {69
closes and 170 and 74 are opened, and the hold-
ing circuit for 150, 152, 153, 164 and (95 is opened.

On the fourth revolution when confrol seg-

ment 22 mekes contact with the fingers it closes
relays 172, (78 end (74, One side of the circuit
is made through contacts (69 and 160 and
through 172, 173 and 174 colls to — bus bar line,
and the holding circuit from the - bus bar line
" through relay contacts 165 and 167 coils 166 and
" 147 contactor 172 colls 172, 173 and 74 to the
— bus bay line, When coils 146 and {47 are en-
ergized contact 188 is opened through the inter-
ruption of the holding circuit for 189, (60 and (&1,

On the fifth revolution when contact segment

- 22 mekes contact with the fingers, it closes relsys
073, 76 and 177. Cne side of the circuit is made
through contacts §70, 186, (56 and (713, colls (75,
178 end (17 to — bus bar line, and the holding
circuit through contacts 188, 74, colls 184, (55
contact 175 and coils for 1785, (76 and {17 to —
bus bar line, When coils 154 and {88 are ener-
gized contacts 186 and {57 ave opened and con-
tect 186 is closed and interrupts the holding cir-
cult for {72, 078 and {74,

On the sixth revolution when contact segment
22 makes contact with the fingers it closes relays
{78, (19 and 188 and immediately closes relays
162 and (63 which control the saw solenoid 81
end open contacts (64 and (68 relays. Relays
162 and 163 remain closed through the interlock-

ing action of the holding circuit and contact seg- -

ment 28. The opening of relays (84 and (65 opens
relays 115, 116, §71, {18, 179 and (88, thus reset-
ting the control relays, and when contact seg-
iment 23 breaks contact it opens relays 162 and
83 and allows. (64 and 168 to close. After the
cut is made all the relays will be deenergized and
be in the position indicated in Fig. 14, and the
desired sequence can be repeated.
If a test plece is desired, the push button {8{ is
pressed and relays {82 and (83 will be closed and
- stay closed through the action of the holding cir-
cuit as established by relay (82, If this occurs
during the first revolution of a seguence when re-
lays 142, 148, {44 and 14§ are closed, relays {82
and 163 will be closed by a circuit established
from the — bus bar line through contacts 182,
145 and 44, coils 163, 162, {65 and 164 to the
4+ bus bar line. This will actuate the saw cut

. solenoid 81 as described previously.

At the same time that this is occurring, the
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closes the contact segment 24 will sngage the fin-
gers §86 and close & circuit shorting contact 185.
As g result the holding circuit of 182 and 183 -
will be maintained until switch 24 is opened. At

" this same time coil 184 establishes a holding cir-

cuit for itself and i85 through its own contact.
‘When contacts 162 and 163 are closed contacts

184 and 165 will be opened deenergizing coils 44

and 845, However, contacts {64, 165, 162 and
163 will be interlocked by contact segment 23
until after contact segment 22 is opened and the
test piece cut. When contact segments 23 and
24 are opened contacts 162 and 163 will open and
the short around {85 will be withdrawn, allowing
i85 to break the interlocking circuit of 182 and
183, When {82 opens, the interlocking circuit of
188 and (85 will be broken and (85 will close and °
184 will open, thus restoring the test piece circuit
to normal,

In case push button (81 is closed after the first
revolution, the sefjuence will continue to comple-
tion, and on the next revolution when contact
segment 22 engages contact fingers 144, a test
piece will be cut as previously described.

Relays 187 and (88 are also provided for a
seventh revolution per cut.

With this manner of control after the saw has
made its cut all the coils for the relays will be
deenergized and the desired sequence can then
be repeated. '

Referring now to Fig. 156 which is g view show-
ing diagrammatically the electrical circuits for
controlling the operation of the drive for the
fiying saw, the positive and negative bus bars are
indicated by the numerals (89 and {90, respec-
tively, § the mill motor, 2 the motor for adjusting
the stroke of the rocking lever and 3 the motor
for reciprocating the saw carriage, each of which
is provided with a ecircuit 181, {92 and {93, respec-
tively, extending to the bus bars 189 and 198. The
mill motor | is connected by means of a belt 116
or the like to a synchro-tie generator 117 which
is sdapted to drive through the circuit connec-
tion 186 a synchro-tie motor (9% which has a
shaft for actuating a mechanical differential {96
provided with a regulator §87 to adjust the speed
of the driving motor 3 and g cone pulley 88 which
is connected by means of a belt 188 to the cone
pulley 200, having a shaft 20{ rotated by means
of & synchro-fie motor 202 having & circuit con-
nection 208 extending to the synchro-tie genera-

. tor 30 for the motor 3. For adjusting the speed

a5
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7%

of the driving motor & to compensate for various
saw radii the belt 198 connecting the cone pulleys

' 198 and 200 is provided with a threaded belt shift

284 which is edjusted by means of a threaded rod

.205 adapted to be rotated by means of a synchro-
‘tie motor 206, having a circuit 207 extending to

a synchro-tie motor 208. These two synchro-tie
motors 206 and 208 receive their power from the
synchro-tie. generator 34 driven by the motor 2
for adjusting the stroke of the rocking lever,
through the circuit 209, In order to provide for a
vernler adjustment of the cone pulleys 198 and
200 and the saw stroke, the synchro-tie motor

208 has its shaft 210 connected by means of a
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train of gearing 21§ with the shaft of the motor
212 having a circuit connection 213 extending ¢o
the bus bars 183 and i90. Said motor 2i2 is also
provided with & brake 2i4 for controliing the
same, - )

The motor 3 for reciprocating the saw carriage
has its shaft provided at one end with a D. C.
magneto generator 26 having a circuit con-
nection 27 extending to a voli meter 28 properly
‘calibrated for indicating the gear motor speed.

The opposite end of the shaft for the driving
motor 3 is connected to reduction gearing in the
housing 4 adapted to drive the gears in the gear
housings 8§ and {i{, The shaft of motor 3 is also
connected by means of a belt. gearing or like 29
to the synchro-tie generator 30 and a tachometer
.31 which may be used in addition to the meter

28 for indicating the speed of the driving motor -

3 at this poini.

Mounted on the reduction gear housing 4 is a
limit switch 25 having the contact segments 22,
23 and 24 therein for engaging the contact
fingers {41, {166 and 188 for the saw cut control
circuits, :

' The synchro-tie generator 34 has a circuit con-
nection 215 extending to a synchro-tie motor
2§86 provided with a shaft 2{7 having a beveled
gear 218 mounted therecn meshing with a
beveled gear 219 which engages a dial 36 adapted
to indicate the pipe lengths being cut.

'’ The motor 2 for adjusting the stroke of the
rocking lever and the synchro-tie generator 34
- are connected together by means of a shaft 220
by which is driven by means as at 221 a limit
switch 85 for controlling the dial indicator, the

operation of which will be more clearly under- .

stood by referring to the diagram shown in Fig.

22. In this diagram illusirated in Pig, 22 there

is shown the indicating dial 35 with an arrange-
ment to preset the length of the pipe to be cut.
This dial has a scale 222 which reads in inches
corrasponding to the length of the travel of the
pivotal point upon the swinging lever which con-
trols the saw carriage. This dial is driven

' . through a synchro-tie connection to the lever

stroke adjusting motor 2 comprising shaft 220
synchro-tie generator 34, eircult connection 21 5,
synchro-tie motor 216, and shaft 217 provided
with a beveled gear 218 meshing with a beveled
gesr 219 which engages the periphery of the dial
38. .

Pivoted centrally on the dial 38 is a contact

arm 223 having = pointer 224 which can be moved.

to any predetermined value desired upon the
scale 222, depending upon the length of the pipe
to be cut, by means of an adjusting knob 228.
With this device the operator while rolling a
schedule of pipe of a given length will determine
the next length of pipe to be cut and will move
the contact arm 223 {o a value on the scale 222
that will correspond to the are through which the
rocking lever arm will travel. T¢ illustrate this,
assume that the operator by means of the adjust-
ing knob 225 moves the contact arm 223 to the
right which would permit cutting a longer length
of pipe than is being cut at the time this change
is being made. Nothing will happen until the
double . throw switch 226 which is marked
“manual” at the top and “automatic” at the
bottom is thrown to the bottom. When this is
done the left-hand blade of the switch 228 shown
in Fig. 22 will be active and will close the circuit

10

16

20

, 10

marked “long” and then back to the revelving
segment 228, contact arm 228, middie stud or
knob 225 of dial 36 and then back to the covosite
side of the control bus bar, This will steri mosor
2 In the direction to increase the lengih or radius
of the rocking lever arm and by means of the

‘synchro-tie equipment the dial 36 will rotaie until

its automatic position corresponds to the presel
position of the contact arm 228 at which time
the motor 2 will stop. : :

If the operator desires to cut a shorter length
of pipe he moves the contact arm 229 to the lefs
which will permit cutting a shorter iength of
pipe than is being cut at the time this change is
being made. When the switch 228 is thrown into
the “automatic” position the right-hand blade
of said switch will be active ang will close the

- circuit to the operating coils 230 end 281 marked

“short.” The circuit will then be from the lefi-
hand bus bar through coils 286 and 23§ marked

.-“short” and then back to the revolving segment

25

30

40

232, contact arm 228 middle stud or knob 225 of
dial 36, and then back to the right-hand bus bar.
This will start motor 2 in the reverse direction to
that above described and will decresse the length
or radius of the rocking lever and by means of
the synchro-tie equipment the dial 3§ will rotate
until its off position corresponds tc the preset
position of the contact arm 223 at which time
the motor 2 will stop. o k

If for any reason it is desirable to inch the
motor 2.to change the radius of travel of the
rocking lever arm, the switch 226 can be moved
to the upper position marked “msanual” after

‘which motor 2 can bé moved in one direction or

the other depending upon which way. the vertical
handle 233 of the master switch 226 is moved.
It will be noted that on the left-hand side the
master switch 234 is marked “long” and on the -
right-hand side “short.” The switch 228 is s
standard double-pole type of conirol switch and -
is adapted for the operator o hold it in position
until the desired movement is completed and
then return it to the off position. ‘ )

If there is any over-travel the said two-pole” -
switch 226 will cause the motor 2 {o start in the
reverse direction to come back i{o position.

In Fig. 16 we have shown g device that will indl-
cate the travel of the pipe in feet par minute,

56 and a corresponding instrument that will be cali-

brated on a similar scale that is operated by a
magnet generator on the motor 2 that rotates
the rocking lever arm. This consists of & pinch -
roll 23% which contacts with the traveling pipe

55 113 which drives & D. C. magneto generator 258
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to the operating colls 227 and 228 marked “long” .
in the diagram. The ecircuit will be from the

left-hand bus bar through coils 227 ang 228

3

to which is connected & volt-meier 357 calibrated
in feet per minute. A similer instrument 28 is
connected to the magneto generator 26 driven by
the motor 3. : : :
Having thus given the foregolng genersl and -
detailed description of our invenilon, we will
now further describe the operation of the same:
Assuming that the cut seiestor is set on No. 3
position as indicated in Fig. 14, the pipe after
leaving the welding and sizing rolls is advanced
through the channel or trough {14 adjacent to
the confinuously reciprocating saw carriage 5i,
which is provided with rollers 5% and 88 for en-' -

-gaging tracks 58 and 6f secured to the sta~

tionary end frames 56 for guiding and support-
ing the saw carriage, o : '
The saw carriage is reciprocaied by means of
a motor 8, through pinion 5 and gear 6 having a
shatt 10 which has one end connected by means
of a universal coupling 21 to a limit switch 28 -

=
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having segment contacts 22, 22 and 24 mounted
therein for controlling the saw cut, while the
opposite end of said shaft 10 has a cam 8 for
- engaging a cam roller 20. A connecting rod 83
has one end pivoted to the cam 18 by means of
a crank pin 54 while the other end is pivoted to
_the rocking lever 39 by a relatively fixed bolt
52. A pitman ll has one end pivoted to the re-
.ciprocating saw carriage 8!, while the other end
is pivoted to the adjustable block 41 on the
threaded end #5 which can be raised and lowered
to give a greater or less stroke to the saw car-

riage to change somewhat the speed of its travel, -

and owing to the fact that the pivotal point at
48 on the rocking lever for the pitman 5§ will
have a greater movement than the pivoted ends
of the connecting rod 88 the saw carriage will
travel at a slightly greater speed than the pipe.
In order to allow for this variation so that the
speed of travel-of the saw carriage will be the
same as the movement of the pipe the gear shafi
18 1s provided with a cam (9 for engaging a cam
roller 268. Ags indicated in Fig. 2 the cam 18 and
the cam roller 20 are in the position they will
* assume during the cutiing operation. It will be
noted that the pivotal connection for the rod 83
on the cam will travel in the arc of & circle dur-
ing the cutting operation which will produce a
variable speed, and to compensate for this the
cam is provided with a peripheral portion which
is reduced in helght or flattened and the cam is
also adapied to swing laterally, as its shaft (0 is
journaled in the pWoted casing 1 and held in
contaet with the cem roller at all times by mesaus
of gpring (7. In this manner the speed of the
saw carriage is slightly reduced snd a uniform
speed with the pipe is produced.

At the end of the third revolution of the cam
(9 the IImit switch 26 will close the eircull to en-
ergize the solenoid 87 thereby swinging the frame

95 with the cam roller 83 mounted thercon into

the path of the saw ¢ilting cam 82 thereby tilt-

ing the frame 82 and saw 87 carrled thercby o

meke the cut. After which the tilting frame and
saw are returned to the normal position by means

of the combined spring balances and dash pois -

148, and the spring 140 on the shaft 94 will swing
the frame 98 with the cam roller 83 out of zlign-
ment with the cam 82.

Although we have shown and described our in-
vention in considerable detail, we do not wish it to
be limited to the exact construction shown and
described, but may use such substituiions, modi-
fications or equivalents thereof, &g are embraced
within the scope of our Invention, or as peinted
out in the claims,

Having thus described our invention, what we
- ¢laim as new and desire to secure by Letters Pat-
ent ise

1. .A machine for severing continucusly moving

 material into lengths, comprising s carriage,
means for reciprocating the carriage, s frame
pivotally mounted om the carriage, means

mounted on the plvoted frame for cutting the

material, means for normaily retaining the cut-
ting means out of cutting engagement with the
masterial during the reciprocation of the carriage,
electrically controlled means for tilting the piv-
oted -frame and cutting means laterally to cut
the material into predetermined lengths during a
reciprocation of the carriage, and preset means
electrically actuated for automatically control-
ling the lengths of material cut.

2. A machine for severing continuocusly mov-
ing material into lengths, comprising s stationary
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frame, a reciprocating carriage mounted there-

on, a frame pivoted to the reciprocating car-
. riage, a saw continuously driven mounted on the

pivoted frame for cutting the continuously mov-
5 ing material, means for retaining the saw out of
cutting engagement with the material during the
reciprocation of the carriage, and means auto-
matically controlled for tilting the pivoted frame
to cut the material into predetermined lengths
during a reciprocation of the carriage. -

3. A machine for severing continuously moving

~ pipe or the like, comprising a stationary frame,

‘g carriage mounted on the stationary frame,
- means for reciprocating the carriage, a frame

15 pivotally mounted in the reciprocating ca.rriage,
" cutting means continucusly driven mounted on
. the pivoted frame, means for normally retaining

‘the cutting means out of cutting engagement.
‘with the pipe during the reciprocation of the
carriage, electrically controlled means for tilting
the pivoted frame to cut the pipe into predeter-
mined lengths guring & reciprocation of the car-

. riage, and resilient means for returning the tilted

frame to its mormal pesition after the cutting

operation. .

4. A machine for severing a continuously mov-
ing pipe or the like into predetermined lengths;
comprising g reciprocating carriage, 8 frame piv-
"~ oted to the reciprocating carriage, s saw mounted

30 on the pivoted frame, meens for continuously ro-

tating the saw, means for normally retaining the
saw out of cutting engagement with the pipe
during the reciprocation of the carriage, means
clectrically controlleq for tilting the pivoted -
frame ang sew laterally into cutting engagement
with the pipe during a reeiprocation: of the car-
riage, and resilient means for returning the tilted

- frame to its normal position.

5. A machine for severing & continucusiy mov-
ing pipe or the like into predetermineq lengths,
comprising e stationary frame, & cerriage mount-
ed to reciprocate in the stationary frame, actu-'

-gting means for recipreocating the carriage,
means for adjusting the stroke of the carriage,
a frame pivoted to the carriage, & saw mounted
on the pivoted frame, mesns mounted on the
pivoted frame for continuously rotating the Saw,
means for retaining the saw out of cutting en-
gagement with the pipe during o reciprocation
8¢ of the carriage, means electrically controlied by

the actuating means for the cerriage for tilting

said pivoted frame and saw laterally into cub-

ting engagement with the pipe, and meauns for

. returning the pivoted frame and saw to their

65 normal positions.

. 8. A machine for severing contmmousiy mov=

ing pipe or the like, comprising 2 pair of spaced

stationary side frame members, {racks connect-
ing the upper and lower portions of the station-

80 ary side frame members, & rectangular frame

having wheels attacheg thereto for engaging the
tracks, means for reciprocating the rectangular
frame, a frame pivoted to the opposite ends of
the rectangular frame, g saw mounted on the
85 pivoted frame, means mounted on the pivoted
frame for. continuously rotating the saw, a cam
pivotally attached to the pivoted frame, a cam
“roller adapted to engage the cam to tilf the plv-
" oted frame and saw mounted thereon into cut-

70 ting engagement with the pipe, and automatic

means for controlling the lengih of pipe cut.

+ 7. A machine for severing continuously mov-
ing pipe or the like, comprising a stationary
frame, a carriage mounted in' the stationary

75 frame, means for reciprocating the. carriage, a
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frame pivotally mounted in the carriage, a saw
mounted on the pivoted frame, a motor mounted
oni the pivoted frame for continuously rotating
the saw, means for automatically controlling the
stroke of the reciprocating carriage, means for
normally retaining the saw out of cutting en-
gagement with the pipe during the reciprocation
of the carriage, electrically operated means for
tilting the pivoted frame and the saw into cut-
ting engagement with the pipe, and resilient
mesns for returning the pivoted frame to its nor-
mal position after the cutting operation.

8. A machine for severing continuously mov-
ing pipe or the like, comprising a carriage, a
frame pivotally mounted on the carriage, a saw

mounted on the pivoted frame, means for re-.

ciprocating the carriage, means for indicating the
relative speeds of the carriage and the moving
pipe, means for synchronizing the speed of the
carriage with the moving pipe, means for re-
taining the saw out of cutting engagement with
the pipe during reciprocations of the carriage,
electrically operated means for tilting the pivoted
frame to project the saw into cutting engage-
ment with the pipe, and means for returning the
pivoted frame and saw to their normal position.

9. A machine for severing continuously mov-
ing pipe or the like, comprising a stationary
- frame, tracks supported by the stationary frame,
& carriage having wheels engaging the tracks,
means for reciprocating the carriage on the
tracks, a frame pivetally mounted on the car-
riage, a saw mounted on the pivoted frame,
means for adjusting the speed of the carriage,
means for synchronizing the speed of the car-
riage with the moving pipe, means for retaining
the saw out of cutting engagement with the pipe
during a reciprocation of the carriage, selective
means eleetrically operated for tilting the pivoted
frame to project the saw into cutting engage-
ment with the pipe, and resilient means for re-
turning the pivoted frame and saw to their nor-
mal position.

10. A machine for severing continuously mov-
ing pipe or the like, comprising & stationary
Arame, tracks supported by the stationary frame,
a carriage having wheels engaging the tracks,
means for reciprocating the carriage on the
. tracks, a frame pivotally mounted on the car-
riage, & saw mounted on the pivoted frame,
means mounted on the pivoted frame for con-
tinuously rotating the saw, a cam pivotally con-
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during one of the reciprocations of the carriage.
12. A machine for severing continuously mov-
ing pipe or the like, comprising a stationary
frame, tracks on the stationary frame, a carriage

.having wheels engaging the tracks, means for
‘reciprocating the carriage, a frame pivotaily

mounted on the carriage, a saw mounted on the
pivoted frame, means for continuously rotating
the saw mounted on the pivoted frame, means
for adjusting the stroke of the reciprocating car-
riage, means for automatically controlling the
length of pipe cut, means for normally retaining
the cutting means out of cuiting engagement
with the pipe during the reciprocation of the
carriage, means for tilting the pivoted frame
laterally to swing the saw into cutting engage-
ment with the pipe during a reciprocation of the
carriage, and means for synchronizing the move-
ment of the reciprocating carriage with the pipe
during the cutting operation.

13. A machine for severing continuously mov-

- ing pipe or the like, comprising a carriage, means
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nected {o the reciprocating carriage and piv-

oted frame, a cam roller laterally movable in

relation to the cam, electrically actuating means

for projecting the cam roller into the path of
the cam to tilt the pivoted frame to swing the
saw into cutting engagement with the pipe, re-
silient means for retracting the cam roller from
the path of the cam, .and means for returning

the pivoteg frame and saw to their normal po-.

sition,

11. A machine for severing continuously mov-
ing pipe or the like, comprising a carriage, means
for reciprocating the carriage, a frame pivotally
mounted on the carriage, cutting means mounted
on the pivoted frame, means for adjusting the
stroke of the reciprocating carriage, means elec-
trieally actuated for asutomatically controlling the
lengths of pipe cut, means for normally retaining
the cuiting means out of cutbing engagement
with the pipe duting the reciprocation of the
carriege, and means electrically conircllied for
titing the plvoled irame ang cutiing means lat-
erelly to cul the pips into predeiermined lengths

60

for continuously reciprocating the carriasge, cut-
ting means mounted on. the carriage, means for
adiusting the stroke of the carriage, means elec-
trically actuated for automatically controlling
the lengths of the pipe to be cut during the re-
ciprocation of the carriage, means for normally
retaining the cutting means out of cutting en-
gagement with the pipe during the reciprocation
of the carriage, preset means electrically eon-
trolled for tilting the cutting means-laterally to
cut the pipe into predetermined lengths during

" the first or after a plurality of reciprocstions of

the carriage, and means for synchronizing the
movement of the cutting means with the pipe
during the cutting opersation. »

14. A machine for severing continuously mov-
ing pipe or the like, comprising a stationary
frame, tracks on the frame, & carriage having
wheels engaging the tracks, driving means. for
reciprocating the carriage, a frame pivotally
mounted on the carriage, a saw mounted on the
pivoted frame, means for continucusly rotasting
the saw mounted on the pivoted frame, means
for normalily reteining the saw out of cutting
engagement with the pipe during the recipro- .
cation of 'the carriage, a rocking lever mounted
adjacent to the carriage, & pitman having its ends
pivoted to the carriage and the rocking lever,
means for adjusting the pivoted end of the pit-
man on the rocking lever to' vary the stroke of
the reciprocating carriage, a rod connecting the
driving means with the rocking lever, means for
varying the stroke between the driving means and
the rocking lever, and means for tilting the saw
into cutting engagement with the pipe during a -
reciprocation of the carriage. ,

15. A machine for serving continuously mov-

.ing pipe or the like, comprising a stationary

frame, tracks secured thereto, a carriage having
wheels engaging the tracks, driving means. for
reciprocating the carriage, a saw mounted on
the carriage, 2 rocking lever mounted adjacent
to the carrisge, & connection hetween the car-
riage and the rocking lever, means for adjusting
the connection between the cerrisge and the
rocking lever to vary the stroke of the carriage,
8 connection between the driving mesns and the
rocking lever, mieans for varying the stroke be-

-tween the driving means and the rocking lever,

megng for normelly reteining the saw out of
cutting engagement with the pipe during the re-
ciprocation of the carriage, and means for tilting



the saw into cutting engagement with the pipe

_during a reciprocation of the carriage.

16. A machine for severing continuously mov-
ing pipe or the like, comprising a carriage, means
for reciprocating the carriage, means for adjust--
ing the stroke of the carriage, & saw mounted .
on the carriage, means for normally retaining
the saw out of cutting engagement with the pipe
during the reciprocation of the carriage, means
electrically actuated for tilting the saw into cut-
ting engagement with the pipe during a recip-
rocation of the carriage, preset means electrically

controlled for governing the number of recipro-- '

cations of the saw carriage before the cutting
operation, means for synchronizing the move-
ment of the pipe with the carriage during the
cutting operation, and means electrically ac-
tuated for automatically controlling the lengths
of pipe cut. :

17. A machine for severing continuously mov-
ing pipe or the like, comprising & stationary sup-
porting frame, a carriage mounted on said sup-
porting frame, a frame pivotally mounted on the
carriage, a continuously rotating saw mounted
on the pivoted frame, means for reciprocating the
carriage, means for normally retaining the saw
out of cutting engagement with the pipe during
the reciprocation of the carriage, means for tilt-
ing the saw into cutting engagement with the

. pipe during a reciprocation of the carriage, and

means for asutomatically controlling the length
of pipe to be cut. |

18. A machine for severing continuously mov-
ing pipe or the like, comprising & stationary sup-

porting frame, tracks mounted on the supporting :

frame, a carriage mounted on said supporting
frame, means for reciprocating the carriage; &
frame pivotally mounted on the carriage, a saw

mounted on the pivoted frame, means for con- ' -

tinuously rotating the saw mounted on the piv-
oted frame, g cam pivotally attached to the car-
riage and the pivoted frame and movable there-
with, a cam roller normally disposed-adjacent
to the path of the cam, automatic means for pro-
jecting the cam roller into alignmént with the
path of the cam during the reciprocation of the -
carriage to tilt the saw into cutting engagement
wifh the pipe, and means for retracting the cam
roller from the path of the cam after the cutting
operation. . :

19. A machine for severing continuously mov-
ing pipe or the like, comprising a stationary
frame, a carriage mounted on the stationary
frame, means for continuously reciprocating the
carriage, a frame pivotally mounteqd in the car-
riage, a continuously rotating saw mounted-on
the pivoted frame, means for normally retaining

the saw out of cutting engagement with the pipe . -

during the reciprocation of the carriage, means
for successively -tilting the saw into cutting en-
gagement with the pipe during a reciprocation of
the carriage to produce pipe secfions of. equal

lengths, and means automatically controlled for - ..

cutting pipe sections in successively different

. lengths. . : :

20. A machine for severing continuously mov-
ing pipe or the like, comprising a stationary
frame, a carriage mounted on the stationary
frame, means for continuously reciprocating the
carriage, a frame pivotally mounted on the car-
riage, a continuously rotating saw mounted on
the pivoted frame, meéans for adjusting the
stroke of the carriage, means for normally re-
taining the saw out of cutting engagement with

‘the pipe during the reciprocation of the car-

t
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,riage, means for tilting the saw into cutting en-
gagement with the pipe, and automatic means
for controlling the length of the pipe to be cut.
21, A machine for severing continuously mov-
ing pipe or the like, comprising a carriage movable
longitudinally of the pipe to be severed, driving
means for continuously reciprocating the car-
riage, a rotatable saw mounted on the carriage, .
means for retaining the saw out of cutting engage~
ment with the pipe during a reciprocation of the
carriage, automatic means for moving the saw
into cutting engagement with the pipe, and auto-
-matic means actuated by the driving means for
the carriage for controlling the length of the pipe
to be cut.

22. A machine for severing continuously mov-

ing pipe or the like, comprising a carriage mov-

- able longitudinally of the pipe to be severed, actu-
" ating means, for continuously reciprocating the
carriage, a rotatable saw mounted on the car-
riage, means for retaining the saw out of cutting
engagement with the pipe during a plurality of
reciprocations of the carriage, automatic means
for moving the saw into cutting engagement with
the pipe, means for synchronizing the movement
of the carriage with the pipe during the cutting
operation, and means for indicating the length of
pipe cut. . :

23. A machine for:severing continuously mov-
ing pipe or the like, comprising a carriage mov-
able longitudinally of the pipe to be severed,
actuating means for reciprocating the carriage, -
a rotatable saw mounted on the carriage, means
for normally retaining the saw out of cutting
engagement with the pipe during the reciproca-
tion of the carriage, automatic means for moving
the saw into cutting engagement with the pipe
for each reciprocation of the carriage, means for
indicating the lengths of pipe cut, a regulator for
adjusting the speed of the actuating means for
the carriage, and means for adjusting the speed
of the carriage to compensate for various saw
radii, -

24. A machine for severing continuously mov-
ing pipe or the like, comprising a stationary frame,
a carriage adapted for reciprocation on said sta-
tionary frame, a saw mounted on the carriage,
means for normally retaining the saw out of cut-
ting engagement with the pipe during the re-
50 ciprocation of the carriage, preset means for

automatically moving the saw into cutting en-

gagement with the pipe during a reciprocation of
the carriage, a' motor having a connection with
driving gearing for reciprocating the carriage,
55 & rocking lever mounted between the driving
gearing and the carriage, a connecting rod be-
tween the driving gearing and the rocking lever,
a pitman rod connecting the carriage with the
rocking lever, a screw-threaded rod journaled
¢o in the rocking lever, a block screw-threaded to
engage the screw-threaded rod, a pivoted connec-
- tion between one end of the pitman rod and the
adjustable block, and means for rotating the
screw-threaded rod to adjust the block to change
66 the stroke of the carriage. : :
25, A machine for severing continuously mov-
ing pipe or the like comprising a stationary frame,
a carriage mounted on the stationary frame,
means for continuously reciprocating the car-
79 riage, a frame pivotally mounted in the recipro-
cating carriage, a saw continuously driven
mounted on the pivoted frame, preset electrically
controlled means for tilting the pivoted frame
to cut the pipe into lengths in succession during
75 the reciprocation of the carriage, a spring bal-
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ance provided with a dash ‘pot connecting the
carriage with the pivoted frame for returning the
pivoted frame to its normal position, means for
adjusting the spring balance, and adjustable
means for limiting the movement of the pivoted
frame on the carriage.

26. A machine for severing a continuously

moving pipe or the like into -predetermined - -

lengths, comprising a stationary frame, a carriage
mounted to reciprocate in the stationary frame,
actuating means for reciprocating the carriage,
a frame pivoted to the carriage, a saw mounted
on the pivoted frame, means mounted on the
pivoted frame for continuously rotating the saw,
vreset means electrically controlled by the actu-
ating means for the carriage for tilting said
pivoted frame and saw laterally into cutting en-
gagement with the pipe for successively cutting
pipes of uniform length, resilient means for re-
turning the pivoted frame and saw to their normal
positions, and means for normally retaining the
saw out of cutting engagement with the pipe dur-
ing the reciprocation of the carriage.

27. A machine for severing a continuously mov-
ing pipe or the like, comprising a. stationary
frame, a carriage mounted to reciprocate longi-
tudinally of the moving pipe in the stationary
frame, actuating means for reciprocating the car-
riage, & frame pivoted to the carriage, a saw
mounted on the pivoted frame, means mounted
on the pivoted frame for rotating the saw, means
electrically controlled by the actuating means
for the carriage for tilting said pivoted frame to
project the saw into cutting engagement with the
pipe for automatically cutting pipe of different
lengths in succession during a reciprocation of
the carriage, means for returning the pivoted
frame and saw to their normal positions, and
means for normally retaining the saw out of cut-
ting engagement with the pipe during the recipro-
cation of the carriage.

28. A machine for severing continuously mov-
ing pipe or the like, comprising & pair of spaced
stationary side frame members, tracks connect-
ing the upper and lower portions of the station-
ary side frame members, & rectangular frame
having wheels attached thereto for engaging the
tracks, means for reciprocating the rectangular
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frame, a frame pivoted to the opposite ends of the - '

rectangular frame, a saw mounted on the pivoted
frame, means mounted on the pivoted frame for
continuously rotating the saw, a vertically mov-
able cam having link connections pivotally at-
tached to the pivoted frame and the carriage, a
cam roller mounted for movement transversely of
the cam, electrically actuated means for advanc-
ing the cam roller into the path of the cam during
the reciprocation of the carriage to tilt the pivoted
trame and project the saw mounted thereon into
cutting engagement with the pipe, and means for
automatically returning the pivoted frame and
saw to their normal positions.
29. A machine for severing successively lengths
of pipe or the like, comprising a carriage, a motor
- mounted adjacent thereto for reciprocating the
carriage, gearing driven by the motor, & rocking
lever mounted between the motor and the car-

riage, a screw-threaded rod journaled in the rock-

ing lever, an adjustable block screw-threaded to
engage the threaded rod, a rod connecting the
driven gearing with the rocking lever, a pitman
connecting the carriage with the adjustable block,
means for rotating the threaded rod to raise
or lower the adjustable block to vary the stroke
of the carriage, a pipe guide disposed parallel
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'to the direction of the path of travel of the re-

ciprocating carriage, a saw pivotally mounted

_on the carriage, means for tilting the saw into

cutting engagement with the pipe, means for re-
turning the saw to its normal position after the
cutting operation, and means for normally retain-
ing the saw out of cutting engagement with the
pipe during the reciprocation of the carriage.
~30. A machine for severing continuously mov-'
ing pipe or the like, comprising a carriage, 8 Mo~
tor mounted adjacent thereto for reciprocating
the carriage; gearing driven by the motor, &
rocking lever mounted between the motor and
the carriage, a screw-threaded rod journaled in
the rocking lever, an adjustable block . screw-
threaded. to engage the screw-threaded rod, &
rod connecting the driven gearing with the rock- .
ing lever, a pitman connecting the carriage with
the adjustable block, a motor geared to the
threaded rod for raising or lowering the adjust-
able block to vary the stroke of the carriage, a
pipe guide. disposed parallel to the direction of
the path of travel of the reciprocating carriage,
a saw pivotally mounted ‘on the carriage, means
for synchronizing the movement of the carriage
with the pipe during the cutting operation,
mesans for returning the saw to its normal posi-
tion after the cutting operation, means for nor-
mally retaining the saw out of cutting engage-
ment with the pipe during the reciprocation nf
the carriage, and means for advancing the saw
laterally into cutting engagement with the pipe
during a reciprocation of the carriage.

31. A machine for severing continuously mov-
ing pipe or the like, comprising a carriage, a
motor mounted adjacent thereto for reciprocat-
ing the carriage, a gear driven by the motor hav-
ing its shaft journaled in a gear casing, a cam
secured to one end of the gear shaft, a cam roller
rotatably mounted on the gear casing for engag-
ing the cam, a rocking lever mounted between
the motor and the carriage, a screw-threaded rod
journaled in the rocking lever, an adjustable
block screw-threaded to engage the screw-
threaded rod, a connecting rod pivotally attached
to the cam and rocking lever, a pitman connect-
ing the carriage with the adjustable block, means
for rotating the screw-threaded rod for adjust-
ing the screw-threaded block to vary the stroke
of the carriage, a pipe guide disposed parallel to
the direction of the path of travel of the recip-
rocating carriage, a saw pivotally mounted on the
carriage, means for tilting the saw into cutting
engagement with the pipe during the reciproca-
tion of the carriage, means actuated simultane-
ously with the rotation of the cam for synchro-
nizing the movement of the carriage with the
pipe during the cutting operation, and means for
returning the saw to its no.smal position after
the cutting operation.

32. A machine for severing continuously mov-
ing pipe or the like, comprising & carriage, a mo-
tor mounted sdjacent thereto for reciprocating
the carriage, a gear driven by the motor having
its shaft journaled in a pivoted gear casing, a
cam secured to one end of the gear shaft adapted
for lateral movement therewith, a cam roller ro-
tatably mounted on a stationary portion of the
gear casing for engaging the cam, resilient
means for holding the cam at all times in con-
tact with the cam roiler, a rocking lever mouns-
ed between the motor and the carriage, a con-
necting rod pivotally attached to the cam and
the rocking lever, a pitman connecting the car-
riage with the rocking lever and pivoted thereto,
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means for adjusting the pivotal end of the pit- tilting the saw into cutting engagement with the
man on the rocking lever for varying the stroke - - pipe during the reciprocation of - the carriage,
of the carriage, a pipe guide disposed parallel: means for adjusting the pivotal connection of the -
to the direction of the path of travel of the re- end of the pitman on .the ‘rocking lever to vary
ciprocating carrisge, a saw pivotally mounted on g the reciprocating stroke of the carriage, and
the carriage, means for tilting the saw into cut- means actuated by the cam for synchronizing the -
Ing engagement with the pipe during the recip.- - - movement of the carriage during the cutting -
rocation of the carriage, and means actuated operation. T ‘ o
simultaneously with the rotation of the cam for . 35. A machine for severing continuously mov-
synchronizing the movement of the- carriage 10 Ing pipe or the like, comprising a carriage, a mo- .-
with the pipe during the ‘cutting operation, and ‘tor mounted adjacent thereto for reciprocating
means for returning the saw to its normal posi- the carriage, g gear driven by the motor having
tion after the cutting operation, v - its shaft journaled in g gear housing pivotaliy
. 33, A machine for severing continuously mov- - mounted on a stationary gear casing, 4 cam se--
ing pipe or the ke, comprising a carriage, g mo- 15 cured to one end of the gear shaft adapted for
- tor-mounted adjacent thereto for reciprocating . lateral movement therewith, a cam roller rotat-.
‘the carriage, a gear driven by the motor having ably mounted on the stationary portion of the
its shaft journaled in a pivoted gear casing, &  -gear casing for engaging the cam, resilient means
cam secured fo one end of the gear shaft adapt- for holding the cam in contact with the cam
ed for lateral movement therewith, a cam roller 20 roller, a rocking lever mounted between the mo-.
rotatably mounted on g stationary portion of the tor and the carriage, g connecting rod pivotally
gear casing for engaging the cam, resilient means  attached to the cam and the rocking lever, a pit-
for holding the cam at all times in contact with -~ man rod connecting and pivotally attached to the
the cam roller, g, rocking lever mounted between carriage and the rocking lever, means for ad-
the motor and the carriage, a connecting rod piv- g5 justing the pivoted end of the pitman rod on the
otally attached to the eam and the rocking le- =  rocking lever for varying the stroke of the car-
ver, a spindle journaled in the rocking lever, g riage, a pipe guide disposed parallel to the direc-
* . beveled gesr secured to the upper and lower ends tion of the line of travel of the reciprocating car-
of the spindle, 8- screw-threaded rod journaled riage, a saw pivotally mounted on the carriage,
in a slide-way adjacent to the spindle, a beveled 3¢ and means for tilting the saw into cufting engage-
gear secured to the upper end of the threaded rod = ment with the pipe during the recibrocation of
. meshing with a beveled gear secured to the up- the carriage. y : . .
" per end of the spindle, an adjustable block screw- . = 36. A machine for severing continuously ‘moy-
threaded to -engage the screw-threaded rod ing pipe or the like, comprising & carriage mov-
adepted for longitudinal movement in the slide- 35 able longitudinally of the pipe to be severed, driv-
way, a trunnion extending laterally from oppo- ing means for continuously reciprocating the car-
site sides of the adjustable block, g pitman hav- = riage, a rotatable saw mounted on the carriage,
ing one end pivoted to the trunnfons and the op- ©~ means for retaining the saw out of -cutting en-
- Posite end of said pitman pivoted to the carriage, gagement with the pipe during s reciprocation of
& motor having a shaft provided with a bevel 40 the carriage, automatic means for effecting a rel-
“gear meshing with a beveled gear on the lower ative movement between the saw and the pipe
end of the svindle adavted to adjust the sCcrew- for cutting the pipe, and automatic means actu-
threaded block to vary the stroke of the carriage, ated by the driving means for the carriage for
a pipe guide disposed parallel to the direction of controlling the length of Plpe to be cut.
‘the path of travel of the reciprocating carriage, 45 RICHARD H. STEVENS,

& Saw mounted on the carriage, means for tilt- ' TOM WILSON.
ing the saw into cutting engagement with the '
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- 34, A machine for severing continuously mov- 1,859,319 Sussmen ..________ May 24, 1932
ing pipe or the iike, comprising & carriage, & 55 1.946 9268 Barton oo ____ Feb. 13, 1934
motor mounted adjacent thereto for recipro- -  2,019465  Rubin —— e Cet. 26, 1935
cating the carriage, & gear driven by the mestor 207997¢  Trant __________ May 11, 1937
having its shaft journaled in g pivoted gear cas- 2,209.995  Morris ____________ Aug. 6, 1940
ing, a cam secured to one end of the gear shaft - = 1,947,399 Umansky ______-____ Feb. 13, 1934
adapted for lateral-movement therewith, a cam 60 1,949515 Norton —_.__________ Mar. 6, 1934
roller rotatably mounted on a stationary portion . 1,037,875 Stmpson _.._________ Sept. 3, 1912
Of the gear casing for engaging the cam, resilient 1973515  Talbot _____________ Sept. 11, 1934
Imeans for holding the cam in contact with the 1,297,203 - McGumgal _________ Mar. 11, 1919
cam roller, o rocking lever mounted between the . 1418437 Grupe —__________ June 6, 1922.
motor and the carriage, a connecting rod piv- ¢5 1,066,012 Hemming __________ July 1, 1913
otally attached to the cam and the rocking lever, ~ -1,643.994 Parsons _o..________ Oct. 4, 1927
& pitman rod connecting and ‘plvotally attacheq 1,884,617 © Biggert .___________ Sept. 18, 1928
to the carriage and the rocking lever, & pipe 1,901,810 - Johnson -___._______ Mar. 21, 1923
‘guide disposed parallel to the direction of the 1,668,777  Martevsteck ________ May 8, 1928
path of travel of the reciprocating carriage, & saw 70 1,894,815 Biggert oo _______ Jan. 17; 1933

pivotally mounted on the carriage, means for 1,548,428 - Bartlest ___________ Aug. 11, 1925




