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20 Cairns. 

The present invention relates to improvements 
in screw and similar machines for fashioning ar 
ticles successively from metal bar stock, and more 
particularly to an improved mechanism for feed 
ing a new bar of stock into position in the ma 
chine upon the exhaustion of an old bar. 
The machine herein disclosed as embodying in 

a preferred form the several features of the 
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present invention, comprises an automatic screw 
machine of the general type set forth in appli 
cant's Patent No. 1877,693, provided with a stock. 
magazine and mechanism which is rendered op 
erative upon the exhaustion of the bar feeding in 
the machine to interrupt the operation of the 
machine, select and feed a new bar into operat 
ing position, and thereafter to return the ma 
chine to active operation. This mechanism in 
cludes a guideway which is in axial alignment 
With the feed tube or collet of the nachine, and 
a feed member in the form of a pusher which is 
arranged to engage with and advance the rear 
end of a new bar deposited in the guideway from 
the magazine. 

It is a principal object of the present inventio 
to provide electrically operated devices of novel 
and improved description for selecting and ad 
vancing a new bar into the machine, which are. 
simple in construction and are readily controlled 
to operate certainly and accurately in timed re 
lation to the several cooperating mechanisms of 
the machine. - 

It is a further object of the invention to pro 
vide novel and improved means for controlling 
the advancing movement of the feed devices to 
move the leading end of the new bar to an exact 
ly determined operating position in the machine. 
With these and other objects in view, as may 

hereinafter appear, one feature of the invention 
consists in the provision of a novel electrically 
operated control for the selecting and feeding 
devices including an electric motor and switch 
connections which are automatically controlled 
to position a new bar in operating position in the 
machine upon exhaustion of the old bar. . 
Another feature of the invention conisists in 

the provision of means controlled through con 
tact with the leading end of the advancing new 
bar to exactly determine the limit of the advanc 
ing movement of the new bar to cause the lead 
ing end thereof to be brought to an exactly de 
termined operating position in the machine ir 
respective of variations in the length of the bar. 
The several features of the invention consist 

also in the devices, combinations and arrange 
ment of parts hereinafter described and claimed 

(C. 29-44) 
which together with the-advantages to be ob 
tained thereby will be readily understood by one 
skilled in the art from the following description 
taken in connection with the accompanying 
drawings, in which Fig.1 is a view in front ele 
Vation of an automatic screw machine provided. 
with an automatic magazine feed, only so much 
of the machine being shown as is believed neces 
sary to illustrate the connection of the present 
invention therewith Fig. 2 is a sectional view 
taken on the line 2-2 of Fig. 1, illustrating cer 
tain of the operating connections of the selecting 
and feeding mechanism of the magazine feed; 
Fig. 3 is a fragmentary detail view taken on the 
line 3-3 of Fig. 2; Fig. 4 is a sectional view taken 
on the line 4-4 of Fig. 1: Fig. 5 is a fragmentary 

0. 

15 
Sectional view on an enlarged scale taken sub 
stantially on the line 5-5 of Fig. 1, to illustrate 
particularly the controller member and toggle 
actuated Switch; Fig. 6 is a sectional view taken 
on the line 6-6 of Fig. 2, to illustrate particular 

20 

ly the mechanism for controlling the limit of the 
advancing movement of the magazine feed and 
new bar; Fig. 7 is a fragmentary detail view in 
front elevation on an enlarged scale illustrating 
substantially the parts shown in Fig. 5; Fig. 8 is 
a detail Sectional view taken on the line 8-8 

25 

of Fig. 7; Fig. 9 is a view similar to Fig. 7 with the 
parts shown in a different position prior to the 
engagement of the leading end of the new bar 
with the controller member; and Fig. i0 is an 
electrical diagram showing the electrical con 
nections for controlling the operation of the bar 
selecting and feeding mechanism of the present 
machine. 
The machine disclosed in the drawings as em 

bodying in a preferred form the Several features 
of the present invention, is an automatic Screw 
machine of ordinary description which is pro 
vided with a magazine for storing additional 
stock, devices for selecting and advancing a new 
bar of stock into the machine, and a timing 
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device including a timing rack bar which is con 
trolled from the old bar and is arranged to act 
automatically upon the exhaustion of the old bar 
to set in operation the devices for selecting and 
positioning a new bar in the machine. Mecha 
nism of this general character, as thus far de 
scribed, is fully described and illustrated...in the 
applicant's prior Patent No. 1,877,693, dated Sep 
tember 13, 1932, and copending application Serial 
No. 674,540, filed June 6, 1933. 
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In accordance with the present invention, a . 
separate electric motor is provided for operating 
the new bar selecting and feeding devices, to- 55 
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gether with novel and improved control devices 
therefor which are arranged to secure a high 
degree of accuracy and precision in the opera 
tion of the replenishing mechanism upon the ex 
haustion of the old bar to advance the leading 
end of the new bar into operating position in 
the machine. 
The motor control herein introduced is con 

structed and arranged to permit the elimination 
of the feed cam and clutching devices of the prior 
patent and application above referred to, and 
serves to greatly simplify and improve the op 
eration of the device. 
With the construction herein disclosed, the 

advance of the timing rack bar is arranged to 
close a starting switch for the motor, which in 
turn immediately starts the advance of the feed 
ing device to advance a new bar into the ma 
chine. The advancing movement of the feed bar 
and pusher causes the selecting device to operate 
to position the new bar in the path of the pusher. 
With the present construction there is also pro 
vided a measuring device which is rendered op 
erative by engagement with the leading end of 
the new bar and acts after the leading end of 
the new bar has been advanced to an exactly 
predetermined position in the machine, to reverse 
the motor, so that the feeding mechanism and 
associated parts including the timing rack bar 
are returned to their normal inoperative posi 
tions, when the motor is again stopped. 

Referring specifically to the drawings, an au 
tomatic screw machine of ordinary description is 
generally indicated at 20 in Fig. 1. In order to 
permit new bars of stock to be fed automatically. 
into the machine, a guideway comprising a long 
supporting member 24 having a groove 26 adapted 
to receive a single piece of stock is provided in 
alignment with the feed tube 28 of the machine. 
The magazine is mounted directly above the Sup 
porting member 24, and comprises a series of 
narrow frames 30 for supporting the bar stock 
along its length, which are adapted to hold a 
single series of bars one above the other. This 
column of reserve bars is supported by a long 
narrow plate 32 which normally closes the lower 
end of the magazine. The plate 32 is mounted 
on a flat bar 34 which is in turn secured to the 
corresponding arms 36 of a series of similar yokes 
38 rigidly mounted on a rock shaft 40 beneath 
the supporting member 24, so that by rocking the 
shaft to the left as viewed in Fig. 2, the plate 32 
may be removed to permit a new bar to drop 
into the guideway 26. At the same time the 
flanges 42 formed on the remaining arms of the 
yokes 38 are inserted between the lowest bar 
and the remaining bars in the magazine to sup 
port the column as the plate 32 is removed to 
release the bottom bar. A compression spring 
44 supported at one end by the machine frame 
and at the other end against One of the yokes 
38 tends to rock the shaft 40 to the right as illus 
trated in Fig. 2 to close the magazine. 
The new bar is moved along the guideway 26 

into operating position in the spindle by means 
of a feed pusher 46 which is rigidly secured to 
an arm 48 on the feed slide bar 50, and is adapt 
ed to engage with the rear end of a new piece of 
bar stock. An arm 52 provided with a slot to 
receive the bar is mounted on the feed slide 50 
adjacent to the arm 48 to insure that the end 
of the bar registers with the feed pusher 46. 
With the construction herein disclosed, the 

shaft 40 is rocked against the pressure of the 
spring 44 to cause a piece of stock to be selected 
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and dropped into the guideway 26 at the begin 
ning of the advancing movement of the feed rod 
50 by means of a dog 54. (see Fig. 3) which is 
pivotally supported at 56 on a cross head or 
bracket 58 on the forward end of the feed bar 
50, and carries a cam roll 60 arranged for en 
gagement with a cam 62 supported on one of the 
yokes 38. The dog 54 is normally held in an 
upright position against a fixed stop 64 by means 
of a spring 66 which is rigidly secured to the 
cross head 58 and is arranged to bear against 
the leading side of the dog 54. With this ar 
rangement of parts it will readily be seen that 
the forward movement of the feed rod 50 and 
cross head 58 will cause the can roll 60 to en 
gage with the cam surface 62 to rock the shaft 
40 and yokes 38 against the pressure of the spring 
44 to select and position a new bar in the guide 
way. 26. During the reverse movement of the 
feed rod 50 and cross head 58 to starting position, 
the dog 54 is permitted to swing about its pivot 
56 against the pressure of the spring 66 to pre 
vent a second rocking movement of the shaft 30 
at this time. 
With the construction herein disclosed, the ad 

Vancing and return movement of the feed rod 59 
and associated parts to position a new bar in 
the machine, are controlled by means of an elec 
tric motor 68 and associated driving connections 
including a worm. To mounted on the armature 
shaft 72 of the motor 68, a worm gear 74 which 
is rigidly secured to a cross shaft 76 to mesh 
with the worm 70, and a pinion 78 also mounted 
on the cross shaft 76 to mesh to mesh with a 
rack 80 formed on the under side of the feed 
rod 50. 
The replenishing mechanism herein disclosed 

is rendered operative upon the exhaustion of a 
bar feeding in the machine, to place a new bar 
in operating position by mechanism controlled 
from the old bar as in the applicant's patent and 
pending application above referred to, and com 
prising briefly a drop lever 84 which is pivotally 
mounted at 86 on the machine frame to extend 
across the bar in the machine at the rear end 
of the feed tube 28, and in turn supports one end 
of a lever 88 which extends at right angles to the 
drop lever 84, and is mounted on a fixed pivot 90. 
The downward movement of the drop lever 84 
and the corresponding movement of the lever 88 
about its pivot 90 as the end of the old bar passes 
from under the drop lever, is arranged to set in 
motion a timing rack bar 92, which is given a 
step-by-step advancing movement with the com 
pletion of each successive article from the old 
bar. The rack bar 92 is advanced by means 
of a pawl 94 which is pivoted to the end of a 
short vertically situated lever (not shown) con 
nected by means of a link 98 to the chuck lever 
00, so that the pawl is reciprocated with each 

reciprocating movement of the chuck lever 00 
to clamp the stock in the spindle and to release 
it with each feeding movement. 
During the normal operation of the machine, 
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the drop lever 84 and the forward end of the 
lever 88 are held in raised position by engage 
ment with the bar feeding in the machine, so 
that the rear end of the lever 88 is held in con 
tact with the tail piece 02 on the reciprocating 
pawl 94 to hold it out of contact with the rack 
bar 92. As the end of the bar being fed into the 
machine passes from under the drop lever 34, the 
drop lever 84 and lever 88 are permitted to fall, 
thus raising the rear end of the lever 88, so that 5 
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the pawl 4 is engaged with and imparts a step 
by-step movement to the rack bar 92. 
The rack bar, as fully described in the prior 

patent referred to, is arranged to advance to a 
final limiting position in which the dogs OA and 
106 mounted on the rack bar will engage re 
spectively with the starting and stopping lever 
108 to disengage the machine clutch, and with a 
lever arm flo to cause the stock stop for the 
machine to be held out of operating position 
to permit the ejection of the waste end of the old 
bar. There is also mounted on the rack bar 92 
a dog 2 which is arranged as the rack bar 92 
approaches the limit of its advancing movement 
to engage with and depress a control lever 3 
to close a starting switch 4 for the motor 68 to 
start the advance of the feed bar 50 and push 
er 46. 
With the present construction, the timing rack 

bar 92 is arranged to set in operation the re 
plenishing mechanism for selecting and advanc 
ing a new bar into the machine during the con 
tinued Operation on the old bar, and more spe 
cifically to cause the leading end of the advanc 

25, ing new bar to be brought into engagement with 
and eject the waste end of the old bar immedi 
ately after the completion of the last operation. 
thereon, to reduce So far as possible the amount 
of time lost in substituting one bar for another 
feeding in the machine. This mode of operation 
of the parts is substantially that of the mech 
anism disclosed in the applicant's copending ap 
plication Serial No. 674,540, filed June 6, 1933. 
The mechanism for returning the drop lever 84 

to its raised position to permit the passage of the 
new bar therein, and for moving the pawl 9 
to inoperative position as the timing rack bar 

40 
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reaches the imit of its advancing movement, are 
substantially similar to those set forth in the ap 
plicant's copending application above referred to. 
There is formed on the drop lever 84, a pin 6 
which is arranged in the path of a cam surface 
5 formed on the arm 36 of one of the yokes 38 

(see Fig. 4), so that the rocking movement of the 
shaft 40 and yokes 38 to select and place a new 
bar in the guideway 26, causes the drop lever 84 
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and lever 88 to be returned to their normal raised 
position, where they are held by engagement of 
a small pivoted support f with a laterally ex 
tending plate f8 on the drop lever 84. In order 
to prevent the disengagement of the pawl 94 un 
til the timing rack bar 92 reaches the limit of its . 
advancing movement, the lever 88 is mounted for 
lateral movement on its pivot 90, and is moved out 
of alignment with the tail 02 of the pawl 94. 
prior to the resetting of these parts, against the 
pressure of a small spring (not shown) by the 
engagement of the detent i? on the advancing 
rack bar 92 with a cam-shaped pate 9 on the 
lever 88. The lever 88 is subsequentiy held out 
of alignment with the pawl 94 by the lateral en 
gagement of the rear end of the lever with the 
tail of the pawl. In order to disengage the pawl 

... as the rack bar reaches the limit of its advanc 

75 

ing movement, there is also mounted integrally 
with the pawl 94, an arm 20 which is arranged 
for engagement with a plate (not shown) on the 
rack bar 92 as the rack bar reaches the limit 
of its advancing movement which rotates the 
pawl so that the lever 88 is permitted to return 
laterally to its normal position overlying the tail 
102 of the pawl. - 
To further insure the maintenance of the drop 

lever 84 and lever an 88 in their raised in 
operative positions to permit the advance of a , 

3 
new bar into the machine, and during the re 
tracting movement of the timing rack bar 92 with 
the feed slide 50 to its normal inoperative posi 
tion, an arm 2 is provided which is arranged to 
overlie the lever 88, and is secured at its lower 
end to a rock shaft 22. During the normal oper 
ation of the machine, the arm 2 is held out of 

5 

contact with the lever arm 88 by the engagement 
of an upwardly extending cam lever 27 on the 
rock shaft 22 with a surface formed on the 
under side of the cross head 58. However, when 

0. 

the replenishing mechanism is thrown into oper 
ation, the advancing movement of the feed bar 
50 and cross head 58 causes the cam lever 27 to 
ride out from under the cross head 58, so that 
the rock shaft 22 and arm 2 are permitted to 
rock in a counterclockwise direction as viewed in 
Fig. 2, to move the lever arm f2 into position 
over the rear end of the lever 88. The parts are 
maintained in this position during the subsequent 
advance, and return of the feed bar 50 until the 
can lever 27 is again engaged under the cross 
head 58 as the feed lever 50 and cross head return 
to their intitial starting positions shown in Fig. 1. 

. . In accordance with a principal feature of the 
present invention, mechanism is provided which 
is controlled by engagement with the leading end 
of the new bar, and operates to reverse the mo 
tor and return the feed bar 50 and pusher 46 to 
starting position when the leading end of the 
new bar has been advanced to an exactly pred2 
termined operating position in the machine. 
This mechanism for controlling the advance of 
the new bar into the machine, comprises a con 
trol rod 23 which extends parallel to the feed 
rod 50, and is journalled to side in a bearing 24 
formed in the machine frame, and in a bearing 
25 formed in the cross head or bracket 58. At its 

..forward or right hand end as shown in Fig. 6, the 
control rod 23 is provided with a bracket f26 
with a forked portion f 28 which extends into en 
gagement with an axially movable switch rod 
3a). The control rod 23 is arranged for axial 
movement through a predeterrained length of 
travel between two limiting positions which are 
determined by the engagement of the fork 28 
at one end of its travel with a motor switch re 
versing dog 34 supported on the switch rgd 30 
and at the other end of its travel with a motor 
switch stop dog 32 also mounted on the switch 
rod 30. During the normal operation. Of the ma 
chine the control rod 23 is maintained in a fully 
retractd position with the fork 28 in contact 
with the stop dog 32. There is also mounted on 
the switch control rod 30, a switch control mem 
ber 36 which is arranged for engagement with 
one of two arms of a switch lever 38 of a re 
versing and stopping switch 40 for the electric 
motor 68. This mechanism is constructed and 
arranged so that an advancing movement of the 
control rod 23 to the right from the normal 
retracted position shown in Fig. 1, will bring the 
fork 28 into engagement with the dog 34, mov 
ing the switch rod 30 and dog 36 to the right, 
and causing the switch lever 38 to be shifted 
from its normal stop to reverse position. A Sub 
sequent return movement of the control rod 23 
to the left will cause the fork 28 to engage with 
the dog 32 to move the switch control rod 30, 
so that the dog 36 is caused to engage with the 
other arm of the switch lever 38 to return the 
switch to its stop position. - 
In order to cause the motor G8 to be reversed 

when the leading end of the new bar has been 
advanced to a predetermined operating position 

() 
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in the machine, mechanism is provided which is 
arranged during the advancing movement of the 
feed bar 50 and pusher 46 and when the leading 
end of the new bar has been advanced to a pre 
determined position, to connect the control rod 
23 to move with the cross head 58, so that the 

reversing Switch 40 will be actuated to reverse 
the direction of motor drive after a further pre 
determined advance of the feed rod 50, during 
which the control rod 23 will have been ad 
Vanced through a distance which is Substantially 
equal to the distance between the dogs 32 and 

, 34 on the switch rod 30 to bring the fork 28 

20 

30 

3 5 

40 

50 

5 5 

60 

65 

() 

into engagement with the motor reversing dog 34. 
The mechanism for locking the control rod 23 

to move with the cross head 28 comprises a 
clutch member 44 in the form of a sleeve screw 
threaded to the sleeve bearing 25 for the rod 
23, and having formed thereon an internal cone 
shaped cam clutching surface, clutch rolls 46 
interposed between the clutch surface f4 and the 
rod 23, and a sleeve 88 loosely mounted on 
the shaft 23 within an enlarged portion of the 
bearing 25, and perforated to receive the clutch 
rolls 46. A compression spring 50 coiled about 
the control shaft 23 between a shoulder formed 
in the bearing 25 and one end of the sleeve 
f48, tends normally to force the clutch rolls 46 
into clutching engagement between the clutch 
surface 44 and the periphery of the shaft 23. 
During the normal operation of the machine, the 
clutch sleeve 48 is held in an inoperative po 
sition to the right against the pressure of the 
spring 50, as shown in Fig. 6, by means of a 
Spring-pressed detent pin 52 mounted in the 
cross head 58 and engaged by One arm of an 
arcuate-shaped lever 56 pivoted at 58 on the 
cross head 58. At its other end the lever f36 
is pivotally connected to the armature 60 of a 
solenoid 62 supported on a bracket 64 on the 
cross head 58. A tension spring 66 connected 
at one end to the lever arm 56 and at its other 
end to a pin f68 on the under side of the cross 
head 58, tends normally to swing the lever 56 
about its pivot to allow the detent pin 52 to 
remain in locking engagement with a groove 70 
formed in the periphery of the clutch sleeve 48. 
With this construction and arrangement of the 

parts as thus far described, it will be seen that 
the clutch sleeve 48 and rolls 46 are normally 
held in an inoperative position to permit a free 
sliding movement of the cross head 58 with re 
lation to the control rod 23. 

In order to connect the control rod 23 to move 
with the feed bar 50 and croSS head 58 at a pre 
determined point in the advancing movement of 
the leading end of the new bar, a controller 
member-74 secured to a pivot shaft T6 on a 
stationary portion of the machine, is arranged. 
to extend into the path of the leading end of 
the new bar, and is arranged upon engagement 
therewith to trip a toggle actuated Switch 78 to 
close the circuit through the Solenoid 62. The 
energizing of the solenoid 62 causes the arma 
ture shaft 60 to be moved to the left as shown 
in Fig. 2, to swing the lever 56 about its pivot 
and withdraw the detent pin 52 to permit the 
clutch sleeve 48 and clutch rolls 46 to move 
under the pressure of the spring f$0 into locking 
position. The switch 8 comprises a contact 
member which is supported on an axially mov 
able shaft 80 and is normally held in raised 
open position by means of a compression spring . 
82 coiled about the switch plunger 80 between 

a collar 84 on the plunger and the upper por 

2,048,772 
tion of the switch casing. The position of the 
switch plunger 80 is controlled by means of a 
toggle connection including a link 86 secured 
to the pivot shaft 76 and a link 188 which is 
connected at one end to the link 86 and at its 5 
other end to the upper end of the plunger 80. 
From an inspection of Figs. 7 and 9, it will be 
seen that for the broken position of the toggle 
illustrated in Fig. 9, and with the controller men 
ber 74 in operating position in the path of the 
leading end of the new bar, the plunger f80 and 
Switch contact arm 78 will be maintained in 
a raised inoperative position under the pressure 
of the spring 82. The engagement Of the lead 
ing end of the new bar with the controller lever 
will then operate to swing the controller member 
76 and pivot shaft f6 in a counterclockwise 

direction to straighten the toggle into the po 
sition shown in Fig. 7 to close the Switch con 
tacts 78, at the same time swinging the Con 
troller member 78 out of the path of the new 
bar. The toggle is broken automatically during 
the operation of selecting and placing a new bar 

0 
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20 

in the guideway 26, to swing the controller mem 
ber 74 into operating position in the path of 
the leading end of the new bar and to open the 
switch 78, by means of a cam-shaped member 
90 which is formed on an upwardly extending 

lever arm 92 rigidly secured to the forward end 
of the rock shaft 40 above described. The en 
gagement of the dog 54 with the cam 62 to rock 
the yokes 38 and rock shaft 40 to select and place 
a new bar in the machine, causes the lever arm 
92 to be moved in a counterclockwise direction 

as shown in Fig. 4, to engage the cam 90 with 
the toggle link 86 (see Fig. 8), to move the toggle 
to the broken position of Fig. 9. The lever arm 
92 and cam 99 are then returned to the normal 

stationary position with the return movement of 
the rock shaft 40 and yokes 38. 
The solenoid 62 is de-energized to release the 

detent pin 52 upon the reversal of the motor 68 
through the operation of switch connections in 
the Solenoid circuit hereinafter to be described. 
The clutch rolls 46, however, will tend to remain 45 
in gripping position during the return movement 
of the feed bar 50 and cross head 58 until further 
movement of the measuring rod 23 with the cross 
head 58 is checked by the engagement of the 
notched portion 28 of the bracket 126 with the 50 
stop dog 32 on the switch rod 30. The con 
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tinued movement of the cross head 58 to the left 
as shown in Fig. 6 now causes the clutch sleeve 
48 to move into engagement with a spring 

pressed collar 94 supported on the shaft 23 to 55 
move the sleeve 48 against the pressure of its 
Spring 50 so that the detent pin 52 is again 
permitted to move into locking engagement with 
the groove 70. The collar 94 is slidably mount 
ed. On the shaft 23 for axial movement between 60 
limits determined by the engagement of a stop 
Screw 95 on the collar 94 with a slot 96 in the 
shaft 23. A compression spring 97 coiled about 
the shaft 23 between the collar 94 and a collar 
98 rigidly secured to the shaft, tends normally 65 

to maintain the collar 94 in the advanced posi 
tion illustrated in Fig. 6, and serves as a buffer 
to delay and to cushion the operation of the con 
trol rod 23 and bracket 26 to actuate the stop 
dog 32 during the continued travel of the feed 70 
bar 50 and cross head 58 to their initial starting position. 

It will be seen from the foregoing description, 
that the switch 78 is normally closed, being 
moved to open position only prior to the beginning 75 
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of the operation of placing a new bar in the na 
chine, and thereafter being again closed to en 
ergize the solenoid 62 upon the engagement of 
the leading end of the new bar with the controller 
member 74. Cooperating with the Switch 78 
and connected in series therewith is a second 
Switch 200, which is maintained in open position 
during the normal operation of the machine to 
wholly disconnect the Solenoid circuit, and is 
closed only at the beginning of the advancing 
movement of the feed bar 50 after the toggle 
switch 78 has been moved to open position, so 
that the subsequent closing of the switch 78 by 

5 

40 

the engagement of the controller member 74 
with the leading end of the new bar can operate 
to energize the solenoid 62. The operation of 
the switch 200 is controlled by the rocking move 
ment of the shaft f22 above described during the 
advancing and retracting movements of the feed 
bar 50. The Switch 200 comprises a contact mem 
ber which is mounted On an axially movable 
plunger 202 supported in a switch casing 204. 
A compression spring 206 coiled about the plunger 
between a collar on the upper end thereof and 
the switch casing 204, tends to maintain the 
plunger 202 and the switch member 200 in a 
raised closed position. During the normal opera- . 
tion of the machine, the switch 200 is maintained 
in a depressed open position against the pressure 
of its spring 206 by the engagement of an alm 
208 on the rock shaft 22 with the upper end of 
the plunger 202. Upon the beginning of the ad 
Vancing movement of the feed bar 50 and cross 
head 58, the rocking movement of the shaft 22 
in a counterclockwise direction when the cross 
head passes out of engagement with the cam lever 
27, permits the plunger 292 and switch 200 to 

be raised under the pressure of its spring 206 
to engage the switch which is then maintained in 
closed position during the advancing and re 
tracting movement of the feed bar. 50 until the 
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cross head 58 upon its return movement is again 
moved into engagement with and depresses the 
lever arm 2. 
The operation of the replenishing mechanism 

above Set forth, to place a new bar in operating 
position in the machine, may be best explained 
in connection. With the diagram of the electrical 
connections (Fig. 10). As shown in the diagram, 
power is supplied to the motor 68 through a three 
phase power line 230 and a main power switch 232. 
The motor may be driven in reverse directions by 
means of a main reversing Switch which comprises 
feed switch contactors 234 marked with the word 
“In' on the diagram, and connected to operate 
as a unit under the influence of a coil 238, and 
reversing or return Switch contactors 236 desig 
nated oin the diagram by the word “Out’, and con 
nected to operate as a unit under the influence of 
a coil 240. The operation of the main reversing 
switch is in turn controlled through an electrical 
circuit which includes the starting switch f4 and 
the reversing and stopping switch 40 above re 
ferred to, together with two auxiliary stopping and 
restarting switches 24 and 220 hereinafter more 
fully to be described. The starting switch 4 
and auxiliary stop switch 24 are connected in 
series to the coil 238 for the In Switch, and to 
one terminal of the reversing and stopping switch 
40. The restarting Switch 220 is connected in 

parallel to switches 4 and 24 between the same 
points. Another terminal of the reversing and 
stopping switch f40, is connected through a lead 
246 to the coil 240 of the main out switch 236. 
The electrical diagram also includes a control cir 

cuit for the solenoid 62 which is connected across 
one of the contactors of the feeding or n switch 
230, so that this circuit will be rendered operative 
only upon the closing of the feeding or In switch 
234, and will be automatically disconnected when 5 
the relay coil 238 for the switch 234 is de-, - 
energized. 
During the normal operation of the machine 

the main power switch 232 will be closed, the re 
maining switches of the electrical circuits illus-lo 
trated, however, being in the normally inoperative 
positions shown in Fig. 10, with both of the coils 
238 and 240 de-energized to disconnect the 
motor 68. 
The passing of the old bar from under the drop 15 

lever 84 operates to release the reciprocating pawl 
94 and to start the advance of the timing rack 
bar 92 as in the applicant's prior patent above re 
ferred to. After a predetermined additional 
number of operations to cut off finished articles 20 
from the old bar, the advancing movement of 
the timing rack bar 92 will cause the abutment 
2 to engage with and trip the switch lever 3 

to close the starting Switch 4, thus completing 
a circuit through the coil 238 to close the switch 25 
contactors 234 and set the replenishing mecha 
nism in Operation. The contactor 234 in the cir 
cuit for the Solenoid 62 is closed, but the sole 
noid is not at this time energized since the Switch 
200 is still open. 30 
At this point it may be pointed out that the 

advance of the timing rack bar 92 is continued, 
during the Operation of the replenishing mecha 
nism to Select and advance a new bar, until the 
abutments to and 06 thereon are brought into 35 
engagement respectively with the starting and 
stopping lever 08 and arm ?o to stopthe machine 
and to hold the stock stop in raised inoperative 
position. With the present construction, these 
operations are timed so that the last article will 40 
have been completed and the machine stopped 
before the leading end of the new bar is brought 
into engagement With and ejects the Waste end of 
the old bar. This mode of operation is similar to 
that set forth in applicant's copending applica- 45 
tion Serial No. 674,540, above referred to. 
The starting of the motor 68 causes the feed 

bar 50 carrying with it the pusher member 46 and 
cross head 58 immediately to begin its advancing 
movement, so that the roll 60 on the lever arm 54 50 
is brought into engagement with the cam 62 to 
rock the shaft 40 and yokes 38 to select and place 
a new bar in the guideway 26 in the path of the 
advancing pusher 46. The rocking of the shaft 
40 also acts through the engagement of the cam- 55 
shaped member 90 on the lever arm 92 with the 
toggle link 86 to straighten the toggle and open 
the switch. T8 in the circuit to the solenoid 62, 
and at the same time to position the controller 
member 74 in the path of the advancing new 60 
bar. The continued advancing movement of the 
feed bar 50 now causes the upper end of the 
cam lever 27 to ride out from under the cross 
head 58, causing the shaft 22 to be rocked in a 
counterclockwise direction as shown in Figs. 2 65 
and 10, raising the SWitch lever 208 to permit the 
closing of the Switch 200 in the solenoid circuit. 
As previously pointed out, the rocking of the shaft 
22 acts also to position the detent lever arm 20 
over the rear end of the pawl control lever 88 to 70 
maintain the rear end of this lever arm in a de 
pressed position during the advancing and re 
tracting movement of the feed bar 50 to position 
a new bar in the machine and to return the tim 
ing feed rack 92 to its initial starting position. 75 
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The continued advance of the feed bar 50 causes 

the pusher 46 to be brought into engagement 
with the rear end of the new bar to start the 
advance thereof into the machine. The leading 
end of the new bar now moves into contact with 
the controller member 14, causing the toggle 
links 86 and 88 to be straightened, and closing 
the toggle actuated Switch f8 to complete an 
electrical circuit through the solenoid 62. The 
energizing of the solenoid 62 in turn acts to 
withdraw the detent pin 52 to permit the clutch 
ing of the timing rod 23 to move with the cross 
head 58 as above described. The continued ad 
vance of the feed bar 50 and cross head 58 carry 
ing with it the timing rod 23, will now cause the 
forked portion 28 on the timing rod 23 to be 
brought into engagement with the switch dog 34 
to move the Switch 40 to reverse position, and 
to start the return movement of the feeding de 
vices after the leading end of the new bar has 
been advanced through a predetermined distance 
from the point of contact with the controller 
member 74. Referring again to the electrical 
diagram (Fig. 10), the movement of the switch 
40 to reverse position, disconnects the circuit 
through the coil 238, and at the same time con 
nects an alternative circuit through the coil 230 
to close the contactors 236, and thus to reverse 
the direction of drive of the motor 68. The dis 
connecting of the In switch contactors 234 acts 
automatically to break the circuit to the Solenoid 
62. ' 
During the return movement of the feed rod 

50 to its original position, the timing rack bar 
92 is also withdrawn to its initial starting posi 
tion by means of a latch mechanism which is not 
here shown, inasmuch as this is Substantially 
similar to that shown in the applicant's prior 
patent aboye referred to. The retracting move 
ment of the rack bar 92 carrying with it the abut 
ment ff2, releases the lever arm 3 to permit 
the disengagement of the switch 4. 
During the return movement of the feed bar 50 

and cross head 58, the measuring rod 23 is car 
ried therewith by the frictional engagement of 
the clutch balls A6 with the rod 23 under the 
pressure of their spring 50 until further move 
ment of the rod 23 is checked by the engage 
ment of the forked portion 28 of the bracket. 
26 with the stop dog 32 on the switch control 

rod 23. At this point the continued movement. 
of the cross head 58 causes the clutch sleeve 48 
to move into engagement with the spring-pressed 
collar 94 on the timing rod 23, causing the 
clutch sleeve 48 and clutch balls 46 to be moved 
relatively to the right as shown in Fig. 6, against 
the pressure of their spring 58, so that the de 
tent pin 52 is permitted to drop into locking en 
gagement with the recess O in the clutch sleeve 
48, to lock the clutch out of operation. The con 

tinued movement of the feed bar 5 and cross 
head 58 serves to compress the Spring 9, while 
at the same time the movement of the Switch rod 
30 to the left with the stop dog 32 moves the 

reversing and stopping Switch 40 back to its 
initial stop position, as shown in Fig. 10, to de 
energize the coil 240 and disengage the out-switch 
contactors 236. Inasmuch as the switch f 4 has 
previously been disengaged, the coil 238 is not 
again energized, and the motor 68 is left in stop 
position. 
As the feed bar 50 and cross head 58 near the 

limit of their retracting movement, the rock shaft 
22 is again moved in a clockwise direction as 
shown in Figs, 2 and 10, by the engagement of the 
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arm 27 with the under side of the cross head 58 
to depress the switch arm 208, and return the 
switch,200 of the solenoid circuit to its normally inoperative open position. 
In order to provide for an operating condition 

where the time required to select and advance a 
new bar into operating position in the machine 
is less than that required for the fashioning and 
cutting off of a single article on the bar, an al 
ternative set of controls are provided for start 
ing and stopping the motor, which are arranged 

0. 

to stop the motor when the leading end of the 
new bar has been advanced to a position adjacent 
the end of the old bar, and again to start the no 
tor to complete the advancing movement after 
the completion and cutting off of the last article 
from the old bar. To this end the switch 24 
is provided in series with the Switch 4 in the 
circuit to the coil 238, and a second switch 220 
is connected in parallel. During the normal Op 
eration of the machine the switch 24 is closed 
and the Switch 220 is in the open position illus 
trated in Fig. 10. When it is desired to stop and 
then to continue the advance of the new bar into 
operating position in the machine, as above de 
scribed, an upwardly extending Switch dog 20 
(see Figs. 1, 6 and 10) is mounted in operating po 
sition on the control rod 23, and is arranged as 
the leading end of the new bar reaches a pre 
determined position adjacent the old bar, to en 
gage with and rock a switch arm 22 which in 
turn operates to move the Switch 24 into open 
position to de-energize the coil 238 and permit 
the movement of the In switch contactors 234 to 
off position, thus stopping the motor 68. The con 
tinued advance of the timing rack bar 92 to its 
eXtreme forward position to stop the machine and 
move the Stock Stop out of Operative position, 
then causes a plate 26 secured to the rack bar to 
engage with and rock a Switch arm 28, thus 
again energizing the Coil 238 through a parallel 
circuit. The In switch contactors 234 now close 
to start the motor and continue the feeding of the 
new bar into operating position, when the motor 
is reversed and the parts returned to their in 
itial starting position as above described. It may 
be noted that the retracting movement of the 
measuring rod 23 causes the dog 2 to to again 
engage with and rock the Switch arm. 22, thus 
returning the switch 24 to its normal closed po 
sition. Similarly, the retracting movement of 
the timing rack rod 92 causes the plate 26 to ride 
out of engagement with the switch 28, permit 
ting return of the switch 220 to open position un 
der the pressure of its spring. 
The invention having been described, what is 

claimed is:- 
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1. In a machine for fashioning articles suc 
cessively from bar stock, the combination with 
means for feeding bar stock to present successive 
portions to the work engaging tools, of a replen 
ishing mechanism including a feed member for 
advancing a new bar into operating position in the 
machine, means for actuating said feed member 
to advance a new bar, control means actuated by 
the leading end of the new bar, upon movement 
thereof past a predetermined point in the ma 
chine, and connections controlled thereby for ar 

60 

65 

resting the operation of said actuating means and 70 
feed member upon movement of the leading end 
of the new bar to a predetermined operating po 
sition in the machine. 

2. In a machine for fashioning articles suc 
cessively from bar stock, the combination with 75 
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means for feeding bar stock to present successive 
portions to the work engaging tools, of a replen 
ishing mechanism including a feed member for 
advancing a new bar into operating position in the 
machine, electrical devices for actuating said feed 
member to advance a new bar into the machine, 
control means actuated by the leading end of 
the new bar upon movement thereof past a pre 
determined point in the machine, and connections 
controlled thereby for controlling the operation 
of said electrical devices to arrest the advancing 
movement of said feed member upon movement 
of the leading end of the new bar to a prede 
termined operating position in the machine. 

3. In a machine for fashioning articles suc 
cessively from bar stock, the combination with 
means for feeding bar stock to present successive 
portions to the work engaging tools, of a replen 
ishing mechanism including a feed member for 
advancing a new bar into operating position in 
the machine, means for actuating said feed men 
ber to advance a new bar, a controller member 
arranged to engage with the leading end of the 
advancing new bar, and means controlled by the 
Operation of said controller member for arrest 
ing the advance of the feed member upon move 
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ment of the leading end of the new bar to a pre 
determined operating position in the machine. 

4. In a machine for fashioning articles suc 
cessively from bar stock, the combination with 
means for feeding bar stock to present successive 
portions to the work engaging tool, of a replen 
ishing mechanism including a feed member for 
advancing a new bar into operating position in 
the machine, electrical devices for actuating Said 
feed member to advance a new bar into the ma 
chine, a controller member arranged to engage 
with the leading end of the advancing new bar, 
and means actuated by the operation of said con 

... troller member for controlling the operation of 
said electrical devices to arrest the advancing 
movement of said feed member upon movement 
of the leading end of the new bar to a prede 
termined operating position in the machine. 

5. In a machine for fashioning articles suc 
cessively from bar stock, the combination with 
means for feeding bar stock to present successive 
portions to the work engaging tools, of a re 
plenishing mechanism including a feed member 
for advancing a new bar into Operating position. 
in the machine, mechanism for actuating said 
feed member to advance a new bar into the ma 
chine, a controller member arranged to engage 
with the leading end of the advancing new bar, 
and means controlled by the operation of said 
controller member to arrest the operation of said 
mechanism and feed member upon movement 
of the feed member and leading end of the new 
bar engaged thereby through a predetermined 
distance beyond the point of engagement of the 
bar with said trip member. 

6. In a machine for fashioning articles Suc 
cessively from bar stock, the combination with 
means for feeding bar stock to present Successive 
portions to the work engaging tools, of a replen 
ishing mechanism including a feed member for 
advancing a new bar into operating position in 
the machine, electrically operated devices for ac 
tuating said feed member to advance a new bar 
into the machine, a controller member actuated 
by engagement with the leading end of the new 
bar during said advancing movement, and means 
controlled by, the operation of said controller 
member for controlling the operation of Said elec 

trical devices to arrest the advancing movement 
of the new bar and feed member upon movement 
of the leading end of the new bar a predetermined 
distance beyond the point of engagement with the 
controller member. 

7. In a machine for fashioning articles succes 
sively from bar stock, the combination with 
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means for feeding bar stock to present successive . 
portions to the work engaging tool, of a replenish 
ing mechanism including a feed member for ad 
vancing a new bar into operating position in the 
machine, a controller member arranged to engage 
with the leading end of the advancing new bar, a 
measuring device rendered operative by the en 
gagement of Said controller member with the 
leading end of the new bar to arrest the advance 
of Said feed member and new bar upon movement 
of the leading end of the new bar a predetermined 
distance beyond the point of engagement of the 
Controller member therewith. 

8. In a machine for fashioning articles succes 
sively from bar stock, the combination with means 
for feeding bar stock to present successive por 
tions to the work engaging tool, of a replenish 
ing mechanism including a feed member for ad 
vancing a new bar into operating position in the 
machine, electrically operated devices for actu 
ating said feed member to advance a new bar into 
the machine, a controller member arranged to 
engage with the leading end of the advancing 
new bar, a trip member, a control member ren 
dered operative by the engagement of Said con 
troller member with the leading end of the new 
bar to advance with said feed member and bar, 
and means rendered operative upon movement of 
Said control member through, a predetermined 
distance for controlling the operation of said elec 
trical devices to arrest the advancing movement 
of the feed member and new bar. 

9. In a machine for fashioning articles Succes 
sively from bar stock, the combination with means 
for feeding bar stock to present successive por 
tions to the Work engaging tools, of a replenish 
ing mechanism including a feed member for ad 
vancing a new bar into operating position in the 
machine, devices including an electric motor for 
actuating said feed member to advance a new bar 
into the machine, mechanism rendered operative 
upon the exhaustion of the old bar feeding in the 
machine to start said motor, a control member 
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movable through a predetermined distance to ar-, 
rest the operation of said motor to stop the ad 
vance of the feed member and new bar, a control 
ler member arranged to engage with the leading 
end of the advancing new bar, and means ren 
dered Operative by the engagement of said con 
troller member with the new bar to connect said 
control member to advance with the feed mem 
ber. 

10. In a machine for fashioning articles succes 
sively from bar stock, the combination with means 
for feeding bar stock to present successive por 
tions to the work engaging tools, of a replenish 
ing mechanism including a feed member for ad 
vancing a new bar into operating position in the 
machine, devices including an electric motor for 
actuating said feed member to advance a new bar 
into the machine, mechanism rendered operative 
upon the exhaustion of the old bar feeding in the 
machine to start said motor, a control member 
movable through a predetermined distance to ar 
rest the operation of said motor to stop the ad 
vance of the feed member and new bar, a toggle 
Switch arranged to be closed by the engagement 
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therewith, and a Solenoid energize oy the opera 
tion of Said toggle switch to connect the control 
member to advance with the feed member. 

ll. In a machine for fashioning articles suc 
cessively from bar stock, the combination with 
means for feeding bar stock to present successive 
portions to the work engaging tools, of a replen 
ishing mechanism including a feed member for 
advancing a new bar into operating position in 
the machine, devices including an electric motor 
for actuating Said feed member to advance a new 
bar into the machine, mechanism controlled from 
tie old bar feeding in the machine to start said 
riotor, and connections including. a toggle Oper 
ated Switch arranged to engage with the leading 
end of the advancing new bar to arrest the oper 
ation of said motor to stop the advance of the feed 
member and new bar upon movement of the lead 
ing end of the new bar to a predetermined oper 
ating position in the machine. 

12. In a machine for fashioning articles Suc 
cessively from bar Stock, the combination with 
means for feeding bar stock to present successive 
portions to the work engaging tools, of a replen 
ishing 'mechanism including a feed member for 
advancing a new bar into operating position in 
the machine, devices including an electric motor 
for actuating said feed member to advance a new 
bar into the machine, mechanism rendered oper 
ative upon the exhaustion of the old bar feeding 
in the machine to start said motor, a reversing 
Switch for the motor, a control member movable 
through a predetermined distance to engage with 
and trip Said reversing Switch, a controller mem 
ber arranged to engage with the leading end of 
the advancing new bar, and means rendered op 
erative by the engagement of said controller mem 
ber with the new bar to connect said control mem 
ber to advance with the feed member. 

13. In a machine for fashioning articles suc 
cessively from bar Stock, the combination with 
means for feeding bar stock to present successive 
portions to the work engaging tools, of a replen 
ishing mechanism including a feed member for 
advancing a new bar into operating position in 
the machine, devices including an electric motor 
for actuating Said feed member to advance a new 
bar into the machine, mechanism rendered oper 50 
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ative upon the exhaustion of the old bar feeding 
in the machine to start said motor, a control 
member having a predetermined rest position and 
arranged for Irovement therefrom through a pre 
determined position, means rendered operative 
upon movement of the leading end of the new bar 
past a predetermined point to connect said con 
trol member to move with the feed member and 
advancing new bar, and means actuated by the 
movement of Said control member to the end of 
said predetermined distance to arrest the opera 
tion of said motor to stop the advance of the feed 
member and new bar. 

14. In a machine for fashioning articles suc 
cessively from bar stock, the combination with 
means for feeding bar Stock to present successive 
portions to the work engaging tools, of a replen 
ishing mechanism including a feed member for 
advancing a new bar into operating position in 
the machine, devices including an electric motor 
for actuating said feed nember to advance a new 
bar into the machine, mechanism rendered oper 
ative upon the exhaustion of the old bar feeding 
in the machine to Start Said motor, a control 
member having a predetermined rest position 
and arranged for movement therefrom through 
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of the leading end of the advancing new bar a predetermined position, means rendered oper 

ative upon movement of the leading end of the 
new bar past a predetermined point to connect 
Said control member to move with the feed mem 
ber and advancing new bar, a reversing switch 5 
rendered operative by the movement of said con 
trol member to the end of said predetermined 
distance to reverse said motor to retract said feed 
member and control member, and a stop switch 
actuated by the return of said feed member to 10 
Starting position to disconnect the motor. 

15. In a machine for fashioning articles suc 
cessively from bar stock, the combination with 
means for feeding bar stock to present successive 
portions to the work engaging tools, of a replen- 15 
ishing mechanism including a feed member for 
advancing a new bar into operating position in 
the machine, devices including an electric motor 
for actuating said feed member to advance a new 
bar into the machine, mechanism rendered op-20 
erative upon the exhaustion of the old bar feed 
ing in the machine to start said motor, a revers 
ing Switch for the motor, a control member mov 
able through a predetermined distance to engage 
with and trip said reversing switch, means ren-25 
dered Operative by the advance of the leading end 
Of the new bar past a predetermined point in the 
machine to connect said control member to move 
with the feed member, and means acting during 
the return movement of the feed member to re- 30 
turn said control member to starting position. 

16. In a machine for fashioning articles suc 
cessively from bar stock, the combination with 
means for feeding bar Stock to present Successive 
portions to the work engaging tools, of a replen-35 
ishing mechanism including a feed bar, a pusher 
member Secured thereto, an electric motor con 
nected to advance and return said feed bar, 
mechanism rendered operative upon the exhaus 
tion of the old bar feeding in the machine to 40 
start said motor, a reversing and stopping switch 
control rod, a reversing dog on Said rod, a motor 
stop dog on said rod, a control member to engage 
said reversing dog, means rendered operative by 
the advance of the leading end of the new bar 45 
past a predetermined point in the machine to 
connect said control member to advance with 
the feed rod, and an abutment movable with said 
feed rod to engage said stop dog upon return of 
said feed rod to starting position. 50 

17. In a machine for fashioning articles Suc 
cessively from bar stock, the combination with 
means for feeding bar stock to present successive 
portions to the Work engaging tools, of a re 
plenishing mechanism including a feed member 
for advancing a new bar into operating position 
in the machine, devices including an electric mo 
tor for actuating Said feed member to advance 
a new bar into the machine, mechanism. Con 
trolled from the bar being operated upon to start 
said motor, a Switch connection actuated by the 
advance of the feed member to stop the motor 
prior to the engagement of the leading end of 
the new bar with the old bar, a Switch connec- w 
tion actuated by said mechanism controlled from 
the feeding bar to start the motor after the con 
pletion of the last article from the old bar, and 
Switch connections for reversing the motor upon 
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movement of the leading end of the new bar into 
operating position. 70 

18. In a machine for fashioning articles suc 
cessively from bar stock, the combination with 
means for feeding bar stock to present successive 
portions to the work engaging tools, of replen 
ishing mechanism including a feed member for 75 
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advancing a new bar into operating position in 
the machine, a reversible electric motor connect 
ed to drive said feed member, and control means 
rendered operative by the exhaustion of a bar 
feeding in the machine for actuating said motor 
to advance said feed member to position a new 
bar in operating position in the machine, and 
thereafter to return the feed member to starting 
position. 

19. In a machine for fashioning articies suc 
cessively from bar stock, the combination with 
means for feeding bar stock to present successive 
portions to the work engaging tools, of replen 
ishing mechanism including a feed member for 
advancing a new bar into operating position in 
the machine, a reversible electric motor connect 
ed to drive said feed member, a magazine, a se 
lecting device, means actuated by the advance 
of said feed member to Select and locate a new 
bar under the control of said feed member, and 
control means rendered operative by the exhaus 
tion of a bar feeding in the machine for actuat 
ing said motor to advance said feed member to 

9 
position a new bar in operating position in the 
machine. 

20. In a machine for fashioning articles suc 
cessively from bar stock, the combination with 
means for feeding bar stock to present successive 
portions to the work engaging tools, of replen 
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ishing mechanism including a feed member for 
advancing a new bar into operating position in 
the machine, a magazine for storing additional 
stock, a selector mechanism to select from the 
magazine and locate a new bar under the con 
trol of the feed member, an actuating element 
for the Selector mechanism supported to move 
with said feed member and rendered operative 
by the advancing movement of the feed member 
to select and locate a new bar under the control 
of Said feed member, and means rendered Oper 
lative by the exhaustion of a bar feeding in the 
machine for advancing said feed member to po 
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sition a new bar in operating position in the 20. 
machine. 

CHARLES A. RICE. 


