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BILLETT NOTCHER, 
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Application November 15, 1941, Serial No. 419,357 
(C. 266-23) Clains. 

The present invention relates to improved ap 
paratus peculiarly well suited for notching bil 
lets at diametrically opposite sides by burning 
so as to facilitate the fracturing of the billet 
along a cleavage plane substantially perpendicu 
lar to the axis thereof, 
While not limited thereto, the apparatus of 

the present invention is of special utility in notch 
ing billets which are to be used in the manufac 
ture of shells. This is for the reason that, as 
is Well known to those skilled in the art, it is 
not advisable to cut, shear or sever the billets 
into lengths suitable for shell blanks by burn 
ing. The notching apparatus of the present in 
Vention facilitates the breaking along a plane 
of cleavage at right angles to the axis of the 
billet, which is desirable since it facilitates the 
examination of the grain structure at the frac 
ture and the Subsequent forming of the shell 
blank, 
The improved apparatus includes a conveyor 

formed of grooved rollers along which the billet 
moves longitudinally until the end thereof comes 
to rest against a suitable stop. Paralleling the 
COnWeyOr rollers there is an elongated track 
which is traversed by the truck of the billet 
notching machine of the present invention, there 
being provided in association with the track and 
the notching machine a slotted spacer bar effec 
tive to automatically stop the notching machine 
truck at predetermined spaced intervals to suit 
the length of the sections into which the billet 
blank is to be severed. The notching of the bil 
let at diametrically opposite points is effected by 
oxyacetylene torches of known type. However, 
Special problems are involved for the reason that 
as the billets come from the mill, they are of 
great length and are somewhat irregular, hav 
ing slight lateral bulges at irregular intervals, 
as Well as Wertical irregularities, 
Our improved apparatus takes these factors 

and irregularities into consideration and makes 
provision for special type of mounting Which Will 
permit the cutting torches to partake of a lat 
eral swinging movement to compensate for these 
irregularities, provision also being made fol' lift 
ing and lowering the torch supporting structure. 
The above and further detailed features of 

the invention will be fully apparent from the 
following detailed disclosure when read in con 
nection with the accompanying drawings, and 
the features of novelty will be defined with par 
ticularity in the appended claims. 

In the drawings: 
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Figure 1 is a general plan view of the billet 
notching apparatus embodying our invention; 

Figure 2 is a plan view of the billet cutting 
machine which traverses the track Shown in Fig 
lure l; 

Figule 3 is an elevation of parts SOWn in Fig 
ure 1 also illustrating in crOSS Section the Sup 
porting track for the billet notching machine and 
a billet supported on a conveyor table in position 
to be notched; 

Figure 4 is a fragmentary detail section taken 
approximately on line IV-IV of Figure 2, 

Figure 5 is an elevation viewed from the right 
Side of Figure 3, 

Figure 6 is a detail Section on line WI-VI of 
Figure 5; 

Figure 7 is a detail section on line VII—VIII of 
Figure 3; and 
Figure 8 is a skeleton view similar to Figure 

3 showing the torches in starting or preheating 
position. 

Referring in detail to the drawings, there is 
provided a billet Conveyor comprising a plural 
ity of Spaced rolls (O-0 along which the billet 
is fed in the direction of the arrow X from a 
Storage yard, the rollers 0 being of the shape 
best shown in Figure 3 to provide beveled por 
tions 2-2 flanking the central annular de 
pressed portion 4. This form of conveyor roller, 
is Well suited for handling of circular billets. 
The billet is fed forward from the storage yard 
in the direction of its length until its end comes 
to rest against a fixed stop 6. 

Paralleling the conveyor rollers there is a track 
CompOSed Of pal'allel channel bars 8-8. The 
flanges of these channel bars face inwardly and 
they are provided with tread strips 20 which co 
act With Wheels 22 mounted in suitable roller 
bearingS 24 as shown, which movably support 
the truck 26 of the notching machine. 

Located between the tlack channels 8-8 
there is fixedly mounted on the same base plate 
28 to which the rails are secured, a spacing bar 
30 having a plurality of slots 32 cut in the upper 
face thereof. These slots are spaced at prede 
termined intervals corresponding to the length of 
Sections into Which the billet is to be broken in 
forming Shells of a desired length. 
Secured to the truck 26 of the machine there 

is a vertically disposed bearing guide 34 within 
Which there is slidably mounted a plunger 36 
pressed downwardly by a spring 38 and adapted 
to be manually lifted by means of an operating 
lever or treadle 40 pivoted at 42 and having a 

55 finger 44 projecting through a slot 46 in the 



2 
plunger. At its lower end the plunger carries a 
tongue 48 adapted to enter the slots 32 in the 
spacing bar 30. After one pair of notches have 
been burned in diametrically opposite sides of 
the billet, the plunger 36 is elevated by actuation 
of the level or treadle 40. This withdraws the 
tongue from the slot and the truck is then pushed 
along the track toward the next slot in the spacer 
bal'. After movement of the truck has been 
initiated, the Operator releases pressure on the 
treadle 49 and the tongue of the plunger slides 
along the top of the spacer bar and is forced into 
the next slot automatically by the spring 38, 
thus again positioning the truck of the machine 
for the next notching operation. The stop 6 
at the end of the billet conveyor is so located 
with relation to the slots 32 in the spacer bar 
that the first notches burned Will provide a 
length of billet suitable for a shell or for a crop, 
whichever may be desired. 
The burnel's or torches 50-52 utilized to burn 

the notches in the diametrically opposite sides 
Of the billet are mounted in Such a Way that they 
can be leadily blought into proper position re 
gardless of irregularities due to either lateral 
deflections in the billet or to vertical irregulari 
ties thereof. The parts ale So arranged that re 
gal'dless of such irregularities the active portions 
Of the torches will be positioned for proper burn 
ing or cutting cooperation therewith. 
The machine truck 26 has extending upwardly 

therefrom a pair of standards 54-54 in the 
luppel' extremities of which are pivotally mounted 
studs 56-56 which constitute a pivotal support 
for a l'Ocker alm 58 which at its outer extremity : 
carries a supporting pin 60 from which a burner 
holder frame 62 is pivotally hung. 
Abell crank lever 64 pivoted at 66 to the stand 

al"d 54 lhas an arm 68 which is connected by a link 
70 to a pin 72 which passes through the free ends 
of respective toggle links 74 and 76. The link 74 
is pivoted at 8 to the standard 54 and the link 
76 is pivoted at 80 to a point on the arm 58 
intel'mediate the journal 53 and pin 60. As thus 
arranged it is apparent that by manually rock 
ing the bell crank lever 64 the toggle links may 
be straightened out so as to rock the arm 58 
about its pivot 56 and thus slightly elevate the 
bulner frame 62 bodily. Motion in the opposite 
direction Will of course lower the burner frame. 
This permits of easy and quick adjustment at 
the time the billets ale to be removed from the 
roller conveyor and discharged or rolled away 
laterally on the skids 82 provided for the purpose. 

Neal the lower end thereof, the burner frame 
has a depending bracket 84 in which is mount 
ed a l'Oller 86 having oppositely beveled faces 88 
flanking a central grooved portion, the faces 88 
making a firm engagement with the periphery 
of the circular billet. Because the burner frame 
is pivotally hung on the movable rocker arm in 
the manner described, it will be appreciated that 
the burner frame Will bodily rise and fall to thus 
Compensate for any irregularities or upward de 
fol'nations in the billet. 
To alutomatically compensate for horizontal 

or lateral irregularities or deformations in the 
billet, the torch guides are pivotally mounted in 
the manner to be now described. These torch 
guides, indicated at 99 and 92, are pivoted at 
94 and 96 respectively to the burner frame. One 
torch 50 adapted to burn a notch on one side of 
the billet is mounted in the guide 90, and an 
other torch 52 is similarly mounted in the guide 
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on the torches and they are slidable through 
grooved extensions 02 and 04 formed in the 
guides 90 and 92. These splines may have rack 
teeth formed in them for engagement with suit 
able pinions f O6 and 08 adapted to be actuated 
by suitable adjusting knobs ff0 and 2, the pin 
ions and knobs being carried by sleeve portions 

4 and 6 surrounding the lower portions of 
the torches 50 and 52. 
Means are provided for SWinging the sleeves 
4 and 6 laterally so as to thus rock the 

tOrches about their pivotal mountings 94 and 
96 to thereby laterally move the lower extremi 
ties of the nozzles 8 and f20 of said torches 
toward and from the billet. This lateral swing 
ing of the torches is effected by the hand op 
erated lever 22 pivoted at 24 to the burner 
frame 62, this lever being connected at one ex 
tremity with links 26 and 28 whose lower ends 
connect respectively with pivot pins 30 and 
32 (see Figure 4). 
The pill 30 also connects with a link 34 

pivoted at 36 to a suitable bearing in the burner 
frame 62. In a similar manner the pin 32 in the 
lower end of the link 28 is connected with a link 
38 Whose outer extremity is pivoted at 40 in a 

Similal' bearing 42 carried by the burner frame 
62. Because of the relative position of the links 
26 and 28 and the manner of connection with 
the pivotally mounted links 34 and 38, it will be 
undel'stood that When the operating lever 22 is 
rocked Cn its pivot 24 the burners will be caused 
to SWing latel'ally about the pivots 94 and 96. 
The lever 22 is provided at its outer extremity 
With an operating handle 44. This handle is of 
bale-like form and the lower legs 46 and 48 
thereof are provided with holder portions 50 
and 52 Within which is mounted an oxygen lance 
54 provided with a suitable control lever 56. 
When the lever f56 is depressed it will actuate a 
Valve pin 58 which will cause a flow of oxygen 
from the lance by Way of a hose 60 to a chamber 
f62 formed in a chambered block 64. From the 
chamber 62 there is a respective oxygen hose 
connection 63 leading to the respective oxygen 
inlet fittillg 53 of each of the torches. 

For pl’eheating the billet each torch is supplied 
With Oxygen by a hose 72 which communicates 
With a chamber fo, these Small hose connections 
Connecting to respective fittings 74. The cham 
ber 10 is Supplied with oxygen by pipe 75 lead 
ing to a Supply tank, not shown. The chamber 
77 formed in the block 64 is supplied with 

acetylene gas by pipe 79 from a suitable con 
tainer, not shown, and a respective hose 76 leads 
from this chamber to a respective acetylene gas 
Connection fitting 78 for each torch. 
As shown in Figure 8, the burner tips or torches 

are set for the beginning of the burning opera 
tion. With the tips in this position the gas is 
permanently regulated to supply a preheating 
flame and this flame burns continuously. After 
the billet has been sufficiently preheated, the 
lever 56 on the oxygen lance is depressed, thus 
Supplying oxygen through the hose 60. This 
clhanges the flame to an oxidizing flame for burn 
ing the notches. After this lever f 56 has been 
pushed down, using the lance as a hand hold, the 
lever 22 is pushed down gradually, thus bringing 
the burner tips to the upper position of Figure 3, 
After the burning of the notches has been com 
pleted, pressure on the lever 22 and pressure on 
the valve lever 56 are released. Thereupon the 
tips 8 and 20 of the torches drop by gravity to 

92. Splines 98 and 100 respectively are formed 75 the lower position of Figure 8 and the preheating 
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flame is automatically restored. The machine is 
then pushed forward to position for burning the 
next pair of notches in the billet. 
From the foregoing it will be understood that 

the torch supporting means is so arranged that 
the burner tips will follow the contour of the billet 
regardless of its irregularities or Wavy contour. 
The in and out or lateral movement of the tips aS 
they are raised or lowered is permitted by the 
swivel connections 94 and 96 between the billet 
guides 90 and 92 and the frame 62. The up and 
down movement of the torches is limited by 
adjustable stop screws 80 and 82 mounted in 
extensions of a bracket 84. 
From the foregoing it will be apparent that 

although the billet is inherently non-uniform or 
slightly wavy both vertically and laterally, the 
torch holder will be automatically slightly lifted 
and lowered to take care of such vertical irregul 
larities and the torches Will individually SWing 
laterally about their pivots 94 and 96 to connpen 
sate for the horizontal or lateral irregularitieS. 
When a billet is to be initially positioned or re 
moved, the bell crank lever 64 will be manually 
depressed so as to lift the tips of the torches to 
such elevation that the billet can be rolled side 
wise over the skids 82 above referred to, and thus 
clear such tips, it being understood that at this 
time the toggle links 74 and 76 are straightened 
out to elevate the frame on which the torches are 
hung. 
The billet illustrated is of substantially circular 

form suitable for use in lorming shells such aS 
used for ordinance. However, it Will be under 
stood that by making appropriate changes in the 
contour of the billet conveyor rollel's and Similar 
changes in the bearing portions 88 of the upper 
engaging rollers, billets of other shapes may be 
quickly and effectively notched by the described 
apparatus. 
The mechanism described is peculiarly well 

suited for quickly yet accurately notching billets 
at Cpposite points and is of such simple and rugged 
construction that the parts thereof will not read 
ily be disabled. Thus the described parts individ 
ually and jointly cooperate effectively to serve 
their intended functions and will not easily be 
gotten out of Order by the rough handling to 
which equipment of this character is of necessity 
subjected. 
While we have described quite precisely the 

embodiment of the invention herein illustrated, it 
is to be understood that various modifications 
and Substitutions of equivalents may be made by 
those skilled in the art without departure from 
the invention as defined in the appended claims. 
We claim: 

..l. Apparatus for notching billets comprising a 
truck adapted to be moved lengthwise of a billet 
to be notched, notching torches, a torch support 
ing frame carrying a roller which rides on the 
billet, means for pivotally supporting the torches 
therefrom on diametrically opposite sides of the 
billet, a l'Ocker arm from which Said frame is 
pivotally hung, a pivotal support on the truck for 
said rocker arm, means carried by the truck for 
manually sWinging the rocker arm about its piv 
otal support so as to lift or lower the torches 
With respect to the billet, and means for laterally 
swinging the torches toward or from the billet 
about their respective pivotal supports. 

2. Apparatus for notching billets comprising a 
truck adapted to be moved lengthwise of a billet 
to be notched, notching torches, a torch support 

) 

O 

2 5 

30 

40 

60 

70 

75 

ing frame carrying a roller which rides on the 
billet, means for pivotally supporting the torches 
therefrom on diametrically opposite sides of the 
billet, a rocker arm from which Said frame is 
pivotally hung, a pivotal support om the truck 
for said rocker arm, means carried by the truck 
for swinging the rocker arm about its pivotal sup 
port so as to lift or lower the torches with respect 
to the billet, means for laterally swinging the 
torches toward or from the billet about their re 
spective pivotal supports, and a billet engaging 
roller journaled in said frame for properly posi 
tioning the frame and torches carried thereby re 
gardless of vertical irregularities in the billet. 

3. Apparatus for notching billets comprising a 
truck adapted to be moved lengthwise of a billet 
to be notched, notching torches, a torch Slup 
porting frame carrying a roller which rides on 
the billet, means for pivotally supporting the 
torches therefrom on diametrically opposite sides 
of the billet, the truck carrying a rocker arm from 
which said frame is pivotally hung, manually op 
erable means for rocking said al'm So as to lift 
or lower the torches, and an operating lever piv 
oted on said frame operatively connected with 
the torches and adapted when manually rocked 
to swing the tol'ches laterally toward or from the 
billet, 

4. Apparatus for notching billets comprising 
billet positioning means, a track extending 
lengthwise thereof, a truck movable along the 
track, Spacing means extending lengthwise of 
the track, means on the truck coacting with the 
latter for positioning the truck at predetermined 
spaced points lengthwise of the billet, torches 
adapted to burn notches at diametrically oppo 
site points on the billet, supporting means for the 
torches including a tol’ch holder frame, a rocker 
arm pivotally supported from the truck and car 
rying a pivot from which said frame is hung, 
means for rocking said arm to thus raise or lower 
said frame, torch guides pivotally supported on 
Said frame so as to permit the torches to move 
laterally toward ol' from the billet, and means 
for SWinging the torches laterally about their re 
spective pivotal supports. 

5. Apparatus for notching billets comprising 
billet positioning means, a track extending 
lengthwise thereof, a truck movable along the 
track, Spacing means extending lengthwise of the 
track, means on the truck coacting with the lat 
ter for positioning the truck at predetermined 
Spaced points lengthwise of the billet, torches 
adapted to burn notches at diametrically opposite 
points On the billet, supporting means for the 
torches including a torch holder frame, a rocker 
arm pivotally Supported from the truck and car 
lying a pivot from which said frame is hung, tog 
gle links, one of which is connected to said rocker 
arm and the other of which is pivoted to the 
truck, and a manually operable bell crank having 
a link connection with said toggle links whereby 
Said rocker arm can be swung on its pivotal sup 
port to thus lift or lower said torch frame and 
the torches hung therefrom. 

6. Apparatus for notching billets comprising 
billet positioning means, a track extending 
lengthwise thereof, a truck movable along the 
track, Spacing means extending lengthwise of 
the track, means on the truck coacting with the 
latter for positioning the truck at predetermined 
Spaced points lengthwise of the billet, torches 
adapted to bul'n notches at diametrically oppo 
site points on the billet, supporting means for 
the torches including a torch holder frame, a 
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rocker arm pivotally supported from the truck 
and carrying a pivot from which said frame is 
hung, toggle links, one of which is connected to 
said rocker arm and the other of which is piv 
oted to the truck, a manually operable bell crank 
having a link connection with said toggle links 
whereby said rocker arm can be swung on its 
pivotal support to thus lift or lower said torch 
frame and the torches hung therefrom, and a 
manually operable lever having link connections 
with the torches effective to swing the latter lat 
erally toward and from the billet about the pivots 
of said torch guides. 

7. Apparatus for notching billets comprising 
billet positioning means, a track paralleling the 
latter, a truck movable along said track, notch 
ing torches, a frame from which said torches 
are pivotally hung in a substantially upright posi 
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tion, a rocker arm from which the frame is piv 
otally hung, a pivotal support on the truck for 
said rocker arm, said frame at its lower end 
carrying a roller which rests on the billet and 
is adapted to properly position the torches re 
gardless of vertical irregularities in the billet, the 
pivotal supports for the torches being adapted 
to compensate for horizontal irregularities in 
the billet, means for manually swinging the 
torches laterally about their respective pivots, 
and means for manually rocking said rocker 
arm about its pivotal support on the truck So 
as to vertically move the torches to a position 
where they clear the billet so as to facilitate the 

5 removal thereof from said positioning means. 
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