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This
mechanisms, and more particularly to a mecha-
nism for charging billets of different lengths into
a furnace and positioning them therein in a sym-
metrical arrangement.

The patent to Dahlstrom No. 1,880,374, granted
October 4, 1932, discloses a charging mechanism
whereby billets of different lengths may be
charged endwise into a furnace and positioned
symmetrically with respect to the center line of
the furnace. This prior mechanism thus ar-
ranges the billets in & single row for broadside
movement through the furnace. - Such a single
row arrangement is satisfactory with relatively
long billets, but if the length of the billets is less
than half the width of the furnace it would be
preferable to arrange them in two or more rows
and thereby utilize the furnace. space more
cfliciently.

It is accordingly one object of the invention
to provide a relatively simple and dependable
mechanism whereby billets may be charged end-=
wise into ‘a furnace and arranged in a plurality
of TOWS therein.

It is a further object of the invention to pro-
vide a relatively simple and dependable mecha-
nism whereby - billets may be charged endwise
into a furnace and positioned symmetrically with
respect to any selected one of a plurality of paral-
Jel center lines. )

It is a further object of the invention to pro-
vide a relatively simple and dependable mecha«
nism having a manually operable selector device
which will enable the operator to select any one
of a plurality of parallel center lines within a
furnace, and a charging means which will auto-

matically position each billet - symmetrically.

with respect to the particular center line deter-
mined by the selector device.

With these and other objects in view, as will
be apparent to those skilled in the art, the in-
vention resides in the combination of parts set
forth in the specification and covered by the
claims appended hereto.

Referring to the drawings illustrating one em-
bodiment of the invention and in which like
reference numerals indicate like parts,

Fig. 1 is o somewhat diagrammatic sectional
plan view of a billet-heating furnace and a
charging mechanism associated therewith;
~ Fig. 2 is an enlarged plan view of a control ap-
paratus forming part of the charging mecha-
nism;

Fig. 3 is a section on the line 3-—3 of Fig. 2;

Fig. 4 is a view similar to Fig. 3 but showing
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the parts in a different phase of the operating
cycle; -

Fig, 5 is a’section -on the lme 5—5 of Fig. 2;

Fig. 6 is a section on the line 6—6 of Fig. 5;

Fig. 7 is'a section on the line 7—17 of Fig. 3; and

Fig. 8 is an electrical wiring - diagram.

The embodiment illustrated comprises a heat-
ing furnace 10 having a charging opening (1
through which - successive billets S of varying
lengths are introduced in an endwise direction.
After each billet has come to rest within the
furnace, it is acted upon-by the broadside pusher
12. This pusher is reciprocated in a known
manner and serves to move all: the billets broad-
side along the furnace hearth, thereby making
room: - for the introduction of additional billets -
in a continuous succession. " ¢

The endwise charging movement of each blllet
is brought about by a pusher arm 14 which is
reciprocated in line with the opening . 1, the
billets being moved one at ‘a time from a stock
pile to a position in front of this -arm by any
suitable means. -The pusher arm {4 is mounted
on a carriage 15 which is supported for recipro-
cation along a frack 16.-- This carriage is con-
nected to- an endless cable 18 which ~passes
around a pair of spaced wheels 19 one of which
is driven through reduction gearing 20 by a: re-
versible electric motor 22, - This motor is also
connected by gearing 23 to the shaft 24 of a con-
trol apparatus 25. -The carriage I5 is provided
with a projecting lug 27 arranged to engage and
open a limit switch 28 when the carriage reaches
the safe limit of forward travel, and to engage
and open a limit switch 29 when the carriage
reaches a-predetermined position during its rear-
ward travel. - A flag 31 is located adjacent the
charging opening 11 in position to be depressed
by each billet ‘passing thereover. The pusher
arm 14 is positioned slightly above the flag and
cannot depress the same, so that the flag will

‘rise when the rear end of the billet has moved

out of contact therewith. . The flag 31 actuates
three normally open switches 31a, 31b, and 3ic.

Referring now to Figs. 2 to 7 inclusive, it will
be seen that the shaft 24 of the control apparatus
25 is rotatably supported in a pair of spaced .
bearings 32 and 33 which are mounted within
a casing 34. Between: these two bearings the
shaft is formed with two portions 36 and 317 pro-
vided with external screw threads. - On the por-
tion 36 adjacent the bearing 32 the screw thread
is left-hand, and on the portion 37 adjacent the
bearing 33 the screw. thread is right-hand. On
the threaded portion 36 there is mounted a nut
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38 having a toothed periphery, and on the
threaded portion 37T there is mounted a nut 38
likewise having a toothed periphery. These
various parts are so constructed and arranged
that if the two nuts are prevented from rotating,
and the shaft 24 is rotated in a direction corre-
sponding to forward travel of the carriage 15, the
nuts will move toward one another, whereas re-
verse movement of the carriage will-cause them to
move apart:. When the nut 38 is in'its normal or
starting position near the bearing 32 (as shown
in Fig. 3) its rotation is controlled by a tooth

41 carried by a lever 42 connected to the plunger

of a solenoid 43. The lever is so weighted that

when the solenoid is deenergized the tooth 41 .

will engage the toothed periphery of the nut to
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of the nut. Whenever the nut §7 moves away
from its normal position adjacent the bearing 63,
its toothed periphery will engage a fixed rib 12
mounted.- on the bottom wall of the casing 34
and arranged to prevent rotation of the nut.

The movements of the nut 87 along the shaft
61 are utilized to control the operation of cer-
tain electrical switches. A normally open switch
14 is mounted on the bearing 63-and provided
with 'a yieldable "operating finger 15 arranged

‘to be engaged by the nut 87 when the latter

“reaches its normal position shown in full lines in
- -Fig:5. -In addition two normally closed switches

11 and 18 are provided with forked operating

-arms 79 and 80 respectively, these arms being
- located in the-path of the nut 61 as it moves

" glong its shaft. When the nut has traveled for-

prevent rotation thereof. When the solenoid-is
energized, the tooth will be held downwardly out - -

of contact with the nut to permit free rotation
thereof.
its normal position adjacent the bearing 32, ifs
toothed periphery will engage a fixed rib 44
mounted on the bottom wall.of the casing: 34 and
arranged to prevent rotation of the nut. The
rotation of the nut 39 is contrelled by an elon-

Whenever the nut 38 moves away from-

20

to the plunger of 2 solen01d 4.8 This lever is s6 -

weighted that when the solenoid is deenergized
the tooth 46 will engage the toothed periphery
of the nut to prevent rotation thereof., When
the solenocid is energized; the toeth will be held
downwardly out of contact with the nut to per-
mit- free rotation thereof.

The movements of the nufs 38 and 38 along
the shaft 24:are utilized to control the opera~
tion of certain electrical switches. ‘A normally
open switch 50 is mounted on the bearing 32 and
provided with a yieldable operating finger 51
arranged to be engaged by the nut 38 when. the
latter reaches its normal posmon shown in Fig. 3.
A normally closed switch-52 is mounted on. a
forked bracket 53 which straddles the nut 38 and

"is carried on ball bearings 54 (Fig. 3) supported
by -hubs 55 on-this nut. Rotation of this bracket

is prevented by-a finger 51 which extends down- -4

wardly therefrom between a pair of ribs 58 (Fig.
8) on the -bottom of the casing 34. The swilch
52 -has an operating- finger 59 in posmon to.be
engaged by -the nut 38 when the two. nuts ap-
proach- within a-predetermined- distance of . one
another; as shown in Fig. 4.

The easing 34 contains a second shaft 6l whlch
is rotatably supported in-a pairv of spaced: bear-
ings 62 -and 63. - This shaft is connected to the

shaft 24 by means of gearing 65. The portion -

86-0f the shaft 61 loeated between the bearings
is provided with -a-left-hand screw thread and
carries a nubt 61 having :a ‘toothed. periphery.
These parts are so consfructed.and arranged that
if the nut 67 is prevented from rotating, and
the shaft 61 is rofated in g direction correspond-
ing - to forward. travel of  the carriage 15, the
nut 67 will move-away from the bearing 63 and
toward the bearing 62, whereas reverse movement
of the carriage will cause the nut to move to-
ward the bearing 63.- When the nut is-in its nor-
mal or starting position near-the bearing 63, as
shown in full lines in-Fig. 5, its rotation is con-
trolled by & tooth 69 carried by a lever 18 con-
nected to the plunger of a solencid T/. The
lever-is so weighted that when the solenoid is
deenergized the:tooth 69 will be out of engage-
ment with the toothed :periphery of -the nut,
and when the solencid is energized the tooth will
erigage - the said periphery and prevent rotaticn
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that -of the carriage.

wardly -to the-position 81B (indicated by broken
lines in Fig. 5) it will open the switch 77, and
when it reaches the position €1C it will open

- the :switch 18, ‘These switches will be closed in

the reverse order during .the return movement
of the nut. The swn‘,ch 11. is-shown combmed
with- 2 normally closed. switch: TTA.

The particular embodiment illustrated is ar-
ranged-to center the billets on-any selected one
of three center lines marked A,Band Cin Pig, 1.
If the billets are .greater in length than half the
furna,ce width, they will be centered on line B,
whereas if they are shorter they will be centered
on lines A and C alternately to form two rows of
billets within the furnace.. The switches 77 and
18 are so located with respect to the switch 14
that movement of the nut 671 from its full line
position to position 1B corresponds proportion-
ately to movement -of the carriage i5 through a
distance equal to the distance b between center-
lines A and B. Similarly, movement of the nut
671 from posmon 87B to position 81C corresponds
proportionately -to movement of the carriage
through a distance. equal -to-the distance g be-
tween centerlines. B.and C.. The total distance
through which the nuts 38 and 39 must move
along the shaft 24 from their normal or start-
ing positions shown in Fig. 3 until. they are near
enough to one another to open the switch 52,
as shown in Fig. 4, corresponds proportionately
to-movement .of the.carriage through a distance
equal to.the distance.d from the .pusher arm .14
(in its rearmost position) to the flag 31, plustwice
the distanee.¢ from the flag-31 to the center line

- 'The driving gears for the shafts 24 and 61,
a.nd the pitch of the screw threads.on these shafts
are selécted in accordance with the foregoing re-
quirements. .The actual scale of the various parts
is not important, but the movements of the nuts
should be greatly reduced in comparison with
For example, one fourth
inch of nut travel mxght correspond to.one foot
of .carriage travel. - -

. Referring now to the- electrwal wiring diagram
shown in Fig..8; it will be seen that there is pro-
vided a suitable electrical supply 82 controlled by
a main switch 83. Several magnetic contactors
are also. .provided. One.contactor coil ¥ .con-
trols normally open switches Fa, Fb, Fe, and'Fd,
and a normally. closed switeh Fe. . Another con-
tactor coil R controls normally open switches Re,
Rb, and Re. A coil 85 controls normally open
switches 85¢. and 88b, a coil 88 confrols normal-
Iy open switches 86¢ and 86b, a coil 87 controls
anormally closed switch 81g and a normally open
switch 8Tb, a coil 88 ‘controls normally. open
switches 88& 88b, and 88¢, and a coil 83 controls
two normally clesed-switches 89 and 89b. There
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is also provided a safety switch 81, a normally
open push button 92, and a selector switch 93
having contacts 93¢, 93, and 93c. An auxiliary
switch 94 is mounted on an insulated extension
of the selector switch, the parts being so arranged
that the switch 94 will be closed whenever either
of contacts 930 and 93¢ is engaged by the selector
switch, but not when contact 93¢ is engaged.

The electrical connections to the various coils
and switches are clearly shown in the- diagram.
The coil F is connected in series with the safety
switch 81, the push button 92, the switch 28 and
the switch 2. The switch Fe¢ is connected in

- parallel with the push button 82. The coil R
is connected in series with the safety switch 91,
the switech Fe, and the switch 28. The switches
Fa and Fb are connected in circuit with the mo-
tor 22 to energize the same for forward rotation,

and the switches Ra and Rb are connected in.

circuit with the said motor to energize the same
for reverse rotation. A series circuit is provided
through the switch Re, coil 8%, and switch T14.
A series-circuit is provided through the switch Re,
switch 50, and coil 85, and a further series cir-
cuit is provided through the switch Re, switch
85a, switch 8Ta and solenoid 43. The negative
side of the switch 83a is connected directly to
the contact 93¢, through the switch 77 to the
contact - 93, and through the switch 18 to the
contact 83c. The switch 8¢ is connected in
parallel with the switch 88b. A series circuit is
provided through the switch Fd, switch 3la,
switch 17a, and coil 87, the selector switch 93
being connected to the negative side of the switch
¥Fd. Series circuits are provided from the con-
tact 93a through the switch 81, and the coil 87;
from the contact 93a through the switch 94, the
switch 81b, and the coil 88; from the contact 93¢
through the switch 94, the switch 88q, and the
coil 88; from the contact 98¢ through the switch
$4, the switch 3lc, and the coil 86; and from the
contact 93¢ through the switch 94, the switch 85b,
the switch 89¢a, and the solenoid 48. The switch
85b is connected in parallel with the switch 88&c.
The switches 89b and 86a are connected in series
with the coil 86.. The switch 86D is connected in
series with the solenoid T1.

The operation of the invention wiil now be
apparent from the above disclosure. A billet
of length I, will be moved by any suitable means
to a position in front of the pusher arm 14. As-
suming that the billet is to be centered with re-
spect to the centerline A within the furnace, the
operator will place the selector switch 93 in en-
gagement with contact 93a, as shown in Fig, 8.
He will then close the main switch 83 and there-
after close push button §2 momentarily. This
will energize coil P, closing switches Fa, ¥b, Fc,
and Fd, and opening switch Fe, Closing Fe will
shunt the push button 82 and maintain a holding
circuit for the coil F upon release of the push
button. Closing Fd will energize solenoid 43
through switch 87a, holding tooth 4f out of en-
gagement with nut 38, so that this nut will be
free to turn with the shaft 24. Since switch 94
is open, solenoids 48 and 71 remain deenergized,
tooth 46 will engage nut 39 to preveni it from
turning, and tooth 69 will be out of engagement
with nut 67 so that it will be free to.turn. Clos-
ing Fa and Fb will start the motor 22 and the
carriage 15 in a forward direction and close the
limit switch 29, the nut 39 moving to the left in
Fig. 3. When the carriage has moved g distance
(d—L), the front end of the billet will depress
the flag 31, closing switch 3ia, energizing coil 87,
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opening switch 87a- and closing switch 81b to
maintain & holding circuit for coil 871. This will
deenergize solenoid 43, tooth 41 will engage nut
38, this nut will move to the right toward the
approaching nut 39, and switch 58 will open.
As nut 38 leaves tooth-41 it will engage rib 44
which will continue to prevent rotation of the
nut. When the two nuts meet, as shown in Fig.
4, nut 38 will engage the finger 53 and open the
switch 52. As switch 52 opens, coil ¥ will be
deenergized, opening switches Fa, Fb, Fe, and
Pd, and closing switch Fe, thus energizing coil R
and closing switches Ra, Rb, and Re. Opening
the switch Fd will deenergize coil 87, closing
switch 87a, the solenoid 43 remaining deener-
gized. The motor 22 will be reversed, the pusher
arm {4 will be withdrawn, and the nuts 38 and
39 will move apart, closing switch 52. As nut 38
reaches its original position shown in Rig. 3, it
will close switch 58, energizing coil 85 and closing
switch 85a. This will energize the solenoid 43
through switch 87¢, releasing tooth 4f from nut
38, so that the nut will turn freely with the shaft
while nut 39 continues to move laterally toward
its original position and the carriage lug 27 even-
tually opens the limit switch 29. This will de-
energize coil R, ovening switches Ra, Rb, and
Rc, and stopping the motor 22. - The limit switch
28 serves merely as a safety stop to prevent over-
travel of the carriage in a forward direction,
The switch 31 permits emergency stopping of the
carriage in either direction. :

It will now be apparent that the forward move-
ment of the carriage 15 required to bring the
front end of the billet into engagement with the
flag 31 is (d—L), and that during this movement
the nut 39 will travel a distance proportionate
to (d—L). Since the total travel of the nuts 38
and 39 required to open the switch 52 is by con-~
struction proportionate to the distance (d+2¢),

it follows that the movement of both nuts after
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the flag 31 is depressed will be proportionate to
(d+2¢) —(d—L), or (L+2¢). During such move-
ment through s  distance proportionate to
(L+2¢), each of the nuts 38 and 38 will move
through a distance proportionate to

L+2¢
2

and the carriage {5 will therefore travel through
the distance .
L+2¢
2

before it is reversed. The total travel of the car-
riage will therefore be

and the pusher arm 14 will stop at a point one-
half the length of the billet from the center line
A. The billet will therefore be symmetrically
positioned with respect to the center line A, and

»or d—}-c—%

‘can thereafter be advanced broadside slong the

furnace by a stroke of the pusher {2. .
If now a billet is to be centered on the line B,
the operator will place the selector switch 838 in
engagement with the contact 930, thus closing
the switch 94. He will then close the push but-
ton 92 momentarily, energizing coil F, closing .
switches Fa, Fb, Fe, and Fd, and opening switch
Fe, Closing switch Fe will shunt the push but-
ton and complete a holding circuit for the coil F.
Closing switch Pd will energize solenoid 43
through switches 11 and 81a, leaving nut 38 free
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to rotate. Solenoids 48 and T will remain de-
energized, nut 38 will be locked agpinst rotation,
and nut 67 will be free to turn. Closing switches
Po and Fb will start the motor 22 and the car-
riage 15 forwardly and close the limit switch- 28,
the nut 39 moving to the left in Fig. 3.
pusher arm 14 will advance the billet endwise
until its front end depresses the flag 31 and closes

switches 3ia, 310, and 3lc, thus energizing céils -

81, 88 and 86, opening switch 87a¢ and closing
switches 870, 88a, 88D, 88¢c, 88a, and 8Gb. The
closed switch 87D completes a holdmg circuit for
coil 81, the closed switch 88¢ completes a hold-
ing circuit for coil 88, and the closed switch 86a
completes a holding circuit for coil 88, The closed
switch 88b maintains the energization of solenoid
43 despite the opening of switch 87¢, so that nut
38 will remain free to rotate. - The closed switch
88¢c energizes the solencid 48, so that nut 89 will
be free to rotate and hence will stop its lateral
movement toward the left. The closed switch 856
will energize the solenoid 11, causing. the tooth
69 to engage the nut 6T and cause this nut to
move to the left in Fig. 5, and open the switch
14, the rib 12 preventing rotation of the nut as it
leaves the tooth 69. When the tail end of.the
billet leaves the flag 31, switches 31a, 21b, and
3lc will open. When the nut 87 has traveled
through a distance proporticnate to the distance
b and reached the position 67B, it will open the
switches 1T and T1a and deenergize the solencid
43, so that nut 38 will be locked against rotation
and start to move to the right. Opening the
switeh 17 will also break the holding cireuifs for
coils 87 and 88, deenergizing these coils, closing
switch 87a and opening switches 87D, 88a, 88D,
and 88c. Opening switch 88c will deenergize sole-
noid 48, and nut 38 will be locked against rotation
and will start to move to the left again to meet
nut 38. Nut 67 will continue to move to the left,
being locked by the rib: 12. Wheh nuis 88 and 38
meet, and the switch 52 is opened, coil F will be de-
energized, switches Fa, Fb, Fe, and Fd will open,
and switch Fe will close. "This will energize coil

R, closing switches Ra, Rb, and Re. The motor.

22 will be reversed, the pusher arm (4 will be with-~
drawn, the nuts 38 and 38 will move apart, clos-
ing switch 52, and the nut 6T will move to the
right. When nut 67 reaches position 6B it wili
close switeh 717, and at the same time nut 38 wili
reach its rest position shown in Fig. 3-and close
switch 58. 'This will energize coil 85, and close
switches 85¢ and 85b, energizing solenoids 43 and
48. Nuts 38 and 38 W111 thus be free to turn with
the shaft 24 while the nut 67 continues to move
laterally from its position 61B to its rest position
shown in Fig. 5, closing switch 74. This will en-
ergize coil 88 and open switches 88z and 89b, de~
energizing solenoid 48, breaking the holding cir-
cuit for coil 86, opening switches 86a and 850, and
deenergizing solenocid Ti. Nut 87 will then be free
to turn without lateral motion, and nut 38 will be
locked against rotation and caused to move lat-
erally to its rest position. At the same time the
carriage 15 will reach its rest position, opening
the limit switch 28, stopping the motor and de-
energizing all the coils and solenoids.

Tt will be seen that the movement of the nuts
38 and 39 toward one another is exactly the same
as when centering billets on the line A, except
that these nuts remain stationary while the nut
87 travels from its rest position to the positicn
67B. By construction this amount of travel of
the nut 87 is proportionate to the distance b from

-center line A to center line B. Hence the car-

The -
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riage and pusher arm will fravel; before reversal,
2 distance b further than they would if the billet
were t0 be centered on the line A. Consequently
the billet will be accurately centered on the line B.

- -If the operator wishes to center a billet-on the

ine C, he will place the selector switch 93 in en-
gagement with the contact.83¢ and thus-close
the switeh 84.  The subsequent operation will be
exactly the same as when centering on the line
B, except that the switch T8 will be effective in
place of the switch 7. Since the distance be-
tween the switches 77 and 78 is by construction
proportionate to the distance o between the cen-
ter lines B and C, it necessarily follows that the .
movement of the carriage before reversal will be
inereased by the distance @, and the billet will
be symmetrically placed with respect to the center
ling C. If it is desired to provide for mere than
three center lines in the furnace, 8ll that is re-
quired is the provision of additionaj contacts on
the selector switch 93, similar to the contacts 83b
and 93¢, and additional switches, similar to-the
switches 77 and 78, suitably positicned in the
path of the nut 67 and connected to the corre-
sponding additional selector - switch contacts.
Obviously, as many additional switches and con-
tacts may be provided as is required in any par-
ticular case.

Having thus described my mventlon what I
claim as new and desire to secure by Letters Pat~

- entis:
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1. Billet charging mechanism comprising -a re-
ciprocable charging member having a predeter-
mined rest position, means to reciprocate said
member and to effect, by the forward travel
thereof from the said rest position, the endwise
charging movements of successively-presented
billets of different lengths, an adjustable selector
device for predetermining the lccation of a point
in the path of the billets, a control device located
in a fixed position and arranged to be actuated
in response to the arrival adjacent thereto of the
front end of each hillet during its charging move-
ment, and automatic means controlled jointly by
the position of the selector device and by the ac-
tuation of the measuring device for terminating
the forward travel of the charging member when
the center of each billet reaches the said point.

2. Billet charging mechanism comprising a re-
ciprocable charging member, -means to recipro-
cate said member and to efiect, by the forward
travel thereof, the endwise charging movements
of successively-presented billets of = different
lengths, automatic means normally effective to
terminate the forward travel of ‘said member
when the center of the billet being charged
reaches a predetermined point, and selectively
operable means to postpone such termination un-
til the said member has moved forwardly through
a, predetermined further distance..

3. Billet charging mechanism comprising a re-
ciprocable pusher having a predetermined rest

‘position and arranged to engage the rear ends

of - successively-presented billets of different.
lengths and to effect, by its forward travel from
the said rest position, endwise charging move-
ments of such billets, means to reciprocate said
pusher, a pair of members for controlling.the
forward stroke of said pusher, said members hav-
ing their maximum separation when the pusher
is in its rest position and approaching each other
during the said forward stroke for termination
thereof when they meet, means to restrain theap-
proach movement of one of said members until
the front end of the billet reaches a predeter-
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mined position, and selectively operable means
to restrain the approach movement of both of
said members while the pusher moves forwardly
through a predetermined further distance.

4, Billet charging mechanism comprising a re-
ciprocable pusher having a predetermined rest
position and arranged to engage the rear ends
of successively-presented billets of different
lengths and to effect, by its forward travel from
the said rest position, endwise charging move-
ments of such billets, means to reciprocate said
pusher, a pair of members for controlling the for-
ward stroke of said pusher and movable at speeds
proportionate to the speed of the pusher, said
members having their maximum separation when
the pusher is in its rest position and approach-
ing each other during the said forward stroke for
termination thereof when they meet, means to re-
strain the approach movement of one of said
members until the front end of the billet reaches
a predetermined position, a third member mov-
able at a speed proportionate to that of the
pusher, means to restrain movement of the third
member until the front end of the billet reaches
the said predetermined position, and selectively
operable means to restrain the approach move-
ment of both the members of the said pair while
the third member moves through a predetermined
distance.

5, Billet charging mechanism comprising a re-
ciprocable pusher having a predetermined rest
position and arranged to engage the rear ends
of successively-presented . billets of different
lengths and to effect, by its forward travel from
the said rest position, endwise charging move-
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ments of such billets, a reversible electric motor
connected to the pusher to reciprocate the same,
a pair of members actuated by the motor and
having their maximum separation *when the
pusher is in its rest position, the members ap-
proaching each other during the forward stroke
of the pusher and reversing the motor when they
meet, means to restrain the approach movement
of one of said members until the front end of the
billet reaches a predetermined position, a third
member actuated by the motor, means to restrain
movement of the third member until the front
end of the billet reaches the said predetermined
position, and selectively operable means to re--
strain the approach movement of both the mem-
bers of the said pair while the third member
moves through a predetermined distance.

6. Billet charging mechanism comprising a re-
ciprocable charging member, means to recipro-
cate said member and to effect, by the forward
travel thereof, the endwise charging movements
of successively-presented Dbillets of different
lengths, a control device arranged to be actuated
by the passage of the front end of each billet dur-
ing the charging movement thereof, automatic
means controlled jointly by the control device
and by the length of the billet arranged to ter-
minate the forward travel of the charging mem-
ber when the center of the billet has reached a
point at a predetermined distance beyond the
control device, and selectively operable means to
postpone such termination until the said member
has moved forwardly through a predetermined
further distance.
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