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Patented Apr. 18, 1933 

Roy J. BEAVERs, OF BROOKFIELD, ILLINOIs, AssIGNoR. To west ERN ELECTRIC 
PANY, INCORPORATED, or NEw York, N.Y., 

Applieation filed January 31, 1930 
This invention relates to material working 

machine, and more particularly to automatic. 
Serew machines designed to produce piece 
parts. . . . . . . . . . . . - 

5 An object of the invention is to provide an apparatis for performing rapidly and accu 
rately. in a simple and expeditious manner 
additional operations upon an article other 
than those originally performed. . 

of operation, and to have the part on its re 
25 turn stroke, and before being subjected to a 

Subsequent operation, cammed into firmer 

erations are performed on the part whi 
held by the transfer arm due 
engagement therewith. Two addities, 

e 

at those positions and which holds the part 
against rotation, after which the piece part 
is released from the chuck into a chute, and 

25 directed to a receptacle... . . . . . . . . . . . ." 
The invention will be more fully under 

stood from the following description, taken 
in connection with the appended drawings, 
in which . . . . . . . . 

30 Fig. 1 is a top plan view 
portions thereof being shown in section; 

lan view of the apparatus 
Fig. 2 is a side elevation of the apparatus in A. rigid portions thereof being shown insection 
Fig. 3 is a sectional view taken substan. 35 tially along the line 3-3 of Fig. 2; 
Fig. 4 is a fragmentary front elevati 

the apparatus; . . . . . . . . . . 
Fig.5 is a fragmentary, view of...th 

control mechanism; - . 
40 Fig. 6 is an enlarged detailed sectional 

view taken on the line 6-6 of Fig.1, show 
Fig. 7 is a sectional view ta. 

line 7-7 of Fig. 6; - - - 

ing the tap holdi gie, E: - ken along the 
45 

view of the apparatus effective prior to the 
performance of the additional operations 
upon the article, and . . . . . . . . 

Fig. 9 is a perspective view of the article 
50 of manufacture. 

Referring now to the drawings wherein 

- -- tively connec 

i0 In one embodiment of the invention a ro 
tatable and reciprocable transfer arm has a 
spring pressed chuckin its free end to receive 
a part, rotate therewith during the cutting 

its longitudi-, t 
ring pressed col 

heparticular tools 

gral clutch members.29 and 30 which are ar. 75 
ranged to be moved relative to the shaft, 28 
and into operative e 

actuation of the clutch 

an intermediate gear 35. . . . . . . 
The movement of the clutch member 3C 

into engagement with the clutch element 2 
is effected by the actuation of a cam le. 
sleeve 37 and operativel 
the sleeve 37, disposed in 

Fig. 8 is a fragmentary side elevational 

CoRPORATION of NEw York 

serial No. 425,05 

like. reference numerals designate corre 
sponding parts throughout the several views, 
the numeral 15 indicates a frame of an autos 
matic screw machine upon which a housing 55 
16 is mounted. A driving sleeve 17 is rotat ably disposed in a beari din a bearing 18 in one end of 
the housing and has one e. --- 

60 

layed to a stubshaft 25, which has its ends disposed in the openings 22 and 23, are in 

agement Shi ... clutch members 26 and 27 respectivel 
will be hereinafter-d 

ehousingig and has gears 32 an 
igidly mounted thereupon, the gear 33 being 
in mesh with the gear 25, while the gear 32 is operatively, connected to the gear 19 through 8. 

which has one end mounted upon an outer 
by lugs 38 of a collar 39, which is fixedu relatively larges 
or recesses 40 in the lever 36. An inner 
41 is disposed within the outer sleeve 37 con- 95. 
centric with a rocker shaft 42 and is opera 
tively connected to outer sleeve 37 by a 
helical spring 43 and to the shaft 42 by a pin 
44. One end of the spring 43 is fixed to an 
annular flange 45, which is integral with 
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inner sleeve 41 and disposed at the inner end 
thereof, and the other end of the spring ex 
tends through a lug 46 of the outer sleeve 37. 
A yoke 47 is rigidly mounted upon the inner 

0. 

15 

25 

lever 64 is pivotally mounted upon a shaft 
30 

end of the rocker shaft 42 and is operatively 
connected to the body portion 48 of the clutch 
members 29 and 30 by pins 49 which are car 
ried by the body portion 48. - - 
The free end of the actuating lever 36 is 

provided with a cam roller 51 which rides 
upon the circular cam 52. A rotative motion 
is imparted to the cam 52 by the operative 
connection of the shaft 53, upon which the 
cam is mounted, with a drive shaft 54. 
through a sprocket and chain connection 55. 
A spring 57 has one end connected to a 

lug 46 and the other end fixed to a stationary 
arm 58 so as to normally rotate the shaft 42 
in a clockwise direction (Fig. 2). Disposed 
beneath the lug 46 and arranged to engage 
therewith, so as to hold the lug and its co operating parts in a predetermined position, 
is a latch 59 which is movable vertically in 
bearings 60 and 61 and which is normally 
moved upwardly by a spring 62, which is 
disposed concentric with the latch 59 between 
the bearings 61 and the collar 63, the latter 
being pinned to the latch. A releasing can 

65 and has a cam roller 66 which rides upon 
a rotating cam 67 provided with a raised 

35 

portion 68, the cam 67 being mounted upon 
and fixed to the shaft 54. The forked arm 69 
is keyed to the shaft 65 and arranged to strad 
dle the latch 59 so that the arcuate shaped 
ends thereof rest upon a collar 63. 
The material transferring mechanism con 

sists of a transfer arm 70 which has an arti 
cle receiving and retaining unit 71 carried 

40 

45 

by one end thereof, while the other end is 
fixedly mounted upon one end of a rocking 
and reciprocating shaft 72 which is movably 
mounted in bearings 73. Mounted upon the 
other end of the shaft 72 is a rocking yoke 
74, the forks of which straddle a relatively 
long pin 75, which is carried by one end of 
the rocking cam lever 76 pivotally mounted 
at 77 and provided at the other end with a 

50 

55 

60 

65 

nism a rocking 

rest in predetermined 

cam roller 78 which is disposed in engage 
ment with a rocking cam 79, the latter being 
mounted upon the shaft 54. By this mecha 

movement is imparted to the 
transfer arm 0. The rocking cam 79 is so 
formed in its general contour that intermit 
tent rocking movements are imparted to the 
transfer arm and the transfer arm is held at 

positions for a purpose 
hereinafter described. 
A lateral movement is imparted to the 

transfer arm 70 by a rocking movement of a 
bell crank cam lever 81 which is pivotally 
mounted at 82 and has one end forked so as 
to straddle a collar 83, which is mounted 
upon the shaft 72, and operatively connected 
thereto by inwardly extending pins 84. The 
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other end of the lever 81 has rotatably car 
ried thereby a cam roller 85 arranged to ride 
upon a peripheral edge of a cam 86 which is 
mounted upon the shaft 54. The general con 
tour of the cams 79 and 86 will be hereinafter 
described. . . The article receiving and retaining unit 
71 consists of a chuck 87 having a longitudi 
nally extending aperture 88, the inner end 
thereof being shaped to conform to the article 
of manufacture, which in the present in 
stance is hexagonal in general contour. A 
bearing 89 is disposed in the outer end of the 
transfer arm 70 for rotatably receiving the 
chuck 87 when held in its outermost position; 
that is, toward the work, by a resilient spring 
member 90 and is provided with spaced stop 
members 91 which are arranged to engage 
with stop pins 92 disposed in spaced posi 
tions in the chuck 87 for holding the chuck 
against rotation when in the innermost posi 
tion. A knockout plunger 93 is disposed in 
the aperture 88 for moving the part, or arti 
cle of manufacture, out of the aperture when 
the plunger 93 is moved inwardly due to its 
engagement with a knockout arm 94 against 
the tension of a spring 95. The plunger 93 
is limited in its outer movement by a pin 96 
which is carried by the chuck 87. The knock 
out arm 94 is adjustably carried by a stop 
arm 97 which is for a purpose hereinafter 
described. . . . . . . . . . . . 
A cam plate 98 which is arcuate shaped 

in general contour is rigidly mounted upon 
an upright frame portion 100 and has one end 
disposed adjacent a work receiving and ro 
tating unit 101. Apertures 102 and 103 are 
provided in camplate 98 for receiving spring 
pressed collars 104 and 105 respectively 
which are normally held within the aper 
tures so that their outer surfaces will be 
flush with the outer surface of the 'cam plate 
98. The collar 104 is provided with an aper 
ture 106 arranged to receive a countersinking 
tool. 107 which is secured to the adjacent end 
of the driven shaft 31, while the collar 105 
is provided with an aperture 108 arranged 
to receive a tapping tool 109. The tool 109 
is disposed in the outer end of the spindle 
110 which is movable longitudinally in and 
rotatable with a casing 111. The connection 
between the spindle 110 and the casing 111 
consists of spaced spherical or ball members 
112, which are held against movement rela 
tive to each other by a collar 113 provided 
with spaced apertures adapted to receive the 

70 

75 

80 

85 

90 

100 

05 

10 

15 

20 

spherical members, and which are receivable 
in Spaced longitudinally extending grooves 
114 in the casing 111 and spaced longitu 
dinally extending grooves 115 in the spindle 
110, these grooves being arcuate shaped in 
cross section. Casing 111 is rotatably dis 
posed in a bearing 116 in the upright frame 
portion 110 and is mounted upon the adjacent 
end of the stop shaft 28. 

125 

30 
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The apparatus shown in Fig. 8, which is 

effective prior to the performance of the ad 
ditional operations upon the article consists 
of a turret 140, which is actuated intermit 
tently by a power means (not shown), and 
which is adapted to be moved relative to the 
rotating unit 101 to perform its desired op 
erations. A stop member 141 is carried by 
the turret 140 and is adapted to be disposed 
in general alignment with the rotating unit 
101so as to limit the movement of the stock 
of material as it is moved forwardly there 
through. A centering tool 142 is carried by 
the turret 140 and is adapted to be disposed 
in engagement with the end of the material 
in the rotating unit 101 so -as to provide a 
center for a drilling tool 143 which is also 
carried by the turret 140 and arranged to 
drill an opening in the end of the material. 
A slotting tool 144 is also carried by the tur 
ret and is operatively connected to the power 
means (not shown), for cutting the slot in 
the end of the material. 
s. From the foregoing description of the vari 

8 ous parts of the apparatus, the operation 
thereof will be more clearly understood. Aft 
er the material has been moved forwardly, 
the predetermined distance governed by the 
stop member 141, received the centering op 

144 respectively, the portion of the material 
2. 

beration with the centering tool. 142, and re 
ceived the drilling and slotting operations by 
the drilling tool 143 and the slotting tool 
free of the revolving unit 101 is served there 
from. As the portions are severed from the 
material by a cutting tool 117, the transfer 
arm 70 is positioned adjacent the rotating 

r- a w 

4. 

tion, is free to rotate with the material and - . . . . . . . . 
ton, is tree to rotate wi. e T. E. aperture 108. This movement is im 
the end of the material before 

unit 101 so that the aperture 88 of the re 
ceiving unit 71 would be in general alignment 
with the material for receiving the severed 
portions. The unit 71, while in this posi 
in this manner the unit is allowed to receive 

from the main body thereof. . . . 
After the portion or article is severed, a 

counterclockwise motion is imparted to the 
transfer arm 70 (Fig. 4), thus moving the 
article along the camplate 98 to a position 
in engagement with the collar 104 adjacent 
the aperture 106. During the movement of 
the article into this position the engagement 
thereof with the camplate 98 forces the ar 
ticle into the chuck 87 so that the circular 
reduced portion of the article will be re 
ceived in the circular portion of the aperture 
88 and the hexagonal portion of the article 
will be received in the hexagonal portion of 
the aperture 88 of the chuck 87. This swing 
ing movement of the transfer arm 70 is 
brought about by the roller 78 of the rock 
ing cam lever 76 riding upon the lifting por 
tion 118 of the cam 79, thus moving the lever. 
76 above its pivot 77 and rotating the shaft ics 72 in a counterclockwise direction due to the 

countersinking member 107 while the trans 
fer arm, and the cooperating parts for hold 

it is severed tion of the cam (9 causing the camroller'78. 

wise direction. The article is held against 

the roller 85 
cam 86. . . 

er 51 with the lifting portion 125 of the cam 

operative engagement of the shaft 72 with 
the lever 76; namely, the yoke.74 and the 
pin 75. As the transfer arm 70 is rigidly 
mounted upon the shaft. 72, any motion im 
parted to the shaft 72 will also be imparted 70 
to the transfer arm 70. The transfer arm 
70 and unit 71 will be held against a lateral 
swinging movement at this position while the 
roller 78 rides upon the cam surface: 119. 
However, during the rest of the transfer arm 
against a lateral Swinging movement, an in-, 
ward movement is imparted theretolso as . 
to move the article into operative engage 
ment with the countersinking tool 107 and 
to move the spring pressed collar 104 in 80 
wardly. The purpose of the spring pressed collatio4 is to hold the stoppins 95 into en 
gagement with the stop members 91 and thus 
hold the chuck against rotation. This in 
ward movement of the transfer arm, togeth 
er with the cooperating parts for moving the article into engagement with the counter. 
sinking tool, is imparted thereto by its op 
erative engagement with the cam86, which 
when rotated, moves the cam roller 85 up 
wardly over the lifting surface; 120, thus 
swinging the lever 81 about its pivot 82 and 
moving the shaft 72 together with the trans 
fer arm 70 inwardly. The countersinking 
tool 107 is continuously rotated as hereto 
fore described. . . . . . . . . . . . . . 95 1. 

The article is then moved away rom the . 

ing the article, remain in the rest position 100 
against Swinging movement during the 
movement of the roller 85 over the cam sur 
face 121 of the cam 86. The exposed surface 
of the article is again disposed flush with 
the engaging surface of the cam 98 and is 105 
next moved along the engaging surface and 
into engagement with the collar 105, adjacent 
parted to the article by the continued rota 

O 
to ride up the lifting surface 122 to the cam 
surface 123 and by this movement a further 
rocking movement is imparted to the lever 
76 about its pivot 77 so as to rock the shaft 
72 and the transfer arm 70 in a counterclocks. 
swinging movement at this position but is moved inwardly into engagement with the 
tapping tool 109 during the movement of . .. 

over the cam surface 124 of the 120 
Prior to the engagement of the article with 

the tapping tool 109, the cam lever 36 is ac 
tuated due to the engagement of the camroll . . 

25 . . 
52 so as to move the clutch member 30 into 
operative engagement with the clutch socket 
27, thus operatively connecting the stubshaft. 
28 with the power means (not shown), 
through the driven sleeve 17 and rotating 130 
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the casing 111 (Figs. 2 and 6). A rotation 
of the casing 111 will impart a rotative move 
ment to the spindle 110 due to the operative 
engagement therewith through the spherical 
members 112 thus imparting a rotative move 
ment to the tapping tool 109. This rotation 
of the tapping tool 109 and its cooperating 
rotating members is in a counterclockwise 
direction, thus causing the tapping tool 109 
to cut threads in the article. This operative 
engagement of the spindle 110 with the cas 
ing 111 allows the spindle to move relative 
to the casing so that the tapping tool 109 may 
move relative to the article as it is drawn 
therein by the tapping thereof. When the 
tapping tool has moved a predetermined 
distance relative to the article, the re 
leasing cam lever 64 will be actuated 
during the movement of the cam roller 
66 over the raised portion 68 of the 
cam 67 thus moving the latch 59 downwardly 
against the tension of the spring 62 and re 
leasing the lug 46, allowing the spring 57 
together with the spring 43 to rotate the out 

5. er sleeve 37, the inner sleeve 41 and the shaft 
42, thus moving the clutch member 30 out of 
engagement with the clutch socket 26 so as 
to operatively connect the stub shaft 28 with 
the driven sleeve 20. - 
The driven sleeve 20, due to its operative 

connection with the drive sleeve 17, through 
the gears 19, 35 and 32, the shaft 31 and the 
gears 33 and 25, will be rotated in a clock 
wise direction, thus imparting a similar ro 
tative movement to the tapping too. 109 
through the casing 111 and the spindle 115. 
During this movement of the tapping tool 
109 in a clockwise direction, a spring 126 
which is disposed concentric with E. spindle 
110 will move the tapping tool out of the 
article as it is freed by the threaded connec 

5 5 

60 

tion. During this outer movement of the 
tapping tool 109, the cam roller 85 is mov. 
ing over the cam surface 127 of the cam 86, 
thus gradually moving the article outward 
ly. After the article is free from the tap 
ping tool 109 and before the transfer armis again moved into the receiving position, the 
cam roller 85 is allowed to pass over the cam 
surface 128 of the cam 86, thus moving the 
transfer arm 70 so that the knockout plung 
er 93 will engage with the knockout arm 94, 
thus moving the plunger relative to the 
clutch 87 so as to force the article therefrom 
and allow the article to drop into the chute 
129 where it is directed into a receptacle (not 
shown). 
The transfer arm 70 and the unit 71 are 

then moved into the receiving position ad 
jacent the rotating unit 101 as the camroller 
78 rides over the cam surface 130 of the 
cam 79 and the cam roller 85 rides over the 
cam surface 131 of the cam 86. The chuck 
87 is held in its outwardly rotatable position 
as it is moved in to receive the next portion 

1,904,848 

which is to be severed from the material dur 
ing the movement of the cam roller 85 over 
the cam surface 132 of the cam 86. 

During the operation of this apparatus the 
chuck 87 is moved in to receive the article, 
which is severed from the material, and al 

70 

lowed to rotate during the severing oper 
ation, after which it is moved with the ar 
ticle along the outer surface of the cam 98 
where the article is forced more firmly into 
the chuck and the chuck is moved relative 
to the transfer arm 70 so as to move the stop 
pins 92 adjacent the stop members 91 for 
locking the clutch 87 against rotative move 
ment. In this manner the article is held 
against rotation as it is moved with the spring 
pressed collar 104 to receive the countersink 
ing operation and subsequently moved into 
engagement with the tapping member 109 
for the tapping operation. The various 
movements imparted to the article are effect 
ed by the rotation of the cams 79 and 86 for 
actuating, at predetermined periods of time, 
the mechanism for operatively connecting 
these cams with the transfer arm. Further 
more, adjustable stop members (Fig. 4) are 
provided for assuring correct positions of the 
transfer arm 70. An adjustable stop 133 is 
carried by the transfer arm 70 and arranged 
to engage with the stationary stop plate 134 
for aligning the aperture 88 of the chuck 87 
with the material in the rotating unit 101. 
An adjustable stop member 135 is carried 
by the transfer arm 70 and arranged to en 
gage with the stop arm 97 for aligning the 
article in the chuck 87 with the aperture 106 
in the collar 104, and a stop member 136 is 

80 

85 

90 

95 

OO 

adjustably carried by the transfer arm 70 and 
arranged to engage with the stop arm 97 for 
aligning the article in the chuck 87 with 
the aperture 108 in the collar 105. 
In Fig. 9 the perspective view of the article 

137 is shown illustrating the countersunk 
portion at 138 and a tapped opening at 139. 
These operations are completed with the ap 
paratus subsequent to the other forming Op 
erations, while these other forming opera 
tions are being made upon the body of mate 
rial in the rotating unit 101 so that the next 
article will be ready to be severed from the 
material when the chuck 87 is disposed in en 
gagement, there with. . 
Although the invention has herein been 

described in connection with one particular 
type of article and two specifically disclosed 
operations, it is to be understood that the 
invention may be applied to different ar 
ticles for completing different operations 
without departing from the spirit and scope 
of the invention. 
What is claimed is: 
1. In a material Working apparatus, a 

transfer arm, means for holding material 
carried by said transfer arm, a cam member, 

05 

0 

5 

120 

25 

means for swinging said transfer arm for 130 



moving said material holding member rela: ber carried by said supporting means, a cam, .. 

said processing member disposed in said cam holding saidchuck against rotation, a proc-8 
member, and means for imparting a lateral essing member, and means for moving the 

10 

may be moved into said material holding ment with cam for moving saic ... 
member, a processing member, a collar for int engagement with said stop member for 

. eans for moving said material in engage tive to said cam member whereby the material 

movement to said transfer arm for moving materia 
said material holding member and the mate- ingn 
rial with said collar to move the material 
into engagement with said processing mem 
ber. " . . .. ...: 

2. In a material working apparatus, means 

into engagement with said proc 

for holding material, means whereby said a cam, means 
material holding means may be ro"ated with 

5 

moving said material holding member rela 

terial into engagement of said processing means for supporting said chuck, a stop mem 

holding member against rotation, a process: c 
ing member, a spring pressed collar for said 

bér whereby said processing member may be m 
5 rotated in one direction relative to the mate 

5 5 

66 

essing member. . . . . . . . . . . . . . . 
6. In a material working apparatus, a 

63 

for said processing member, means for mov- mei 

5 3. In a material working apparatus, means 
for holding material, means whereby said 
material holding means may be rotated with 
said material, a cam member, means for mov 

50 may be operatively connected to said process 

said material, a cam member, means for t 
tive to said cam member for locking said 
material holding member against rotation, 
a processing member, a spring pressed collar -. aterial into engag 

w . . . . . . . . . . . . . . .''w . . . . .'; ' ' " ' '.' said processing membe ing said material holding member and the a material.Working, apparatus, a 
material with said collar for moving the ma- chuck for receiving material while rotating, 
member. ber, carried by Said supporting member, a 

ing said material holding member relative m - Yisry- di E - - - 
to said cam member for locking said material or holding said : 

processing member, means for moving said 
material holding member and the material . 
with said collar for moving the material into 
engagement of said processing member, and mea 
means for removing the material from said ber 
material holding member. ess 

4. In a material working apparatus, means adj 
for holding material, a processing member, ing 
power means for rotating said processing stol 
member, means for operatively connecting 
said power means with said processing men- t 

rial, means for locking the operative engage- chuck for receiving 
ment of the power means with said processing for supporting saide 
member, means for releasing said locking essing members, a pos 
means, and means whereby said power means means for moving saidt. 
ing member for rotating said processing 
member in the opposite direction. 

5. In a material working apparatus, a ge 
chuck for receiving material while rotating, 

5 means for rotatably supporting said chuck, ... ii., 
a stop member carried by said supporting chuck 
member for holding said chuck and material 
against rotation, a processing member, and ber.c 3.nov, V. V. 
means for moving said chuck in the direction aperture therein, means. 
of its axis while held against rotation to bring 
the material into engagement with said proc 

chuck for receiving material while rotating, mem . 
means for supporting saidchuck, a stop mem- for holding the chuck i 
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said stop member during movement of the 
material toward said processing member, and 
means for moving the material into engage 
ment with said processing member. . . . . 

12. In a material working apparatus, 
means for holding the material, a process 
ing member, power means for rotating said 
processing member, means for operatively 
connecting said power means with said proc 
essing member whereby said processing 
member may be rotated in one direction rela 
tive to the material, means for locking the 

15 

20 

- 25 

30 

: 35 

40 

45 

50 

operative engagement of the power means 
with said processing member, means for:re 
leasing the locking means whereby said power 
means may be operatively connected to said 
processing member for rotating said process 
ing member in the opposite direction, and 
yieldable means included in the means for 
operatively connecting said power means 
with said processing member for permitting 
longitudinal movement of said processing 
member. . . . . . . . . . . . . 

13. In a material working apparatus, a 
chuck for receiving materal, means for mov 
ing said chuck in one direction, an aper 
tured cam positioned to engage the material 
in said chuck while being moved, a process 
ing member having a movable portion dis 
posed in the aperture of said cam for engag 
ing the material in said chuck, and means 
for moving said chuck in another direction 
for moving the material with said movable 
portion to move the material into effective 
engagement with said processing member. 

14. In a material working apparatus, a 
cam having an aperture therein, a resilient 
means disposed in said aperture and movable 
relative to said cam, a chuck for receiving 
material while rotating, means for moving 
said chuck relative to said cam with the ma 
terial in said chuck engaging said cam, means 
for holding said chuck against rotation, a 
processing member positioned adjacent said 
resilient means, and means for moving said 
chuck with the material to move the material 
into engagement with said processing mem 
ber. . . . . . . . . . . . . . 

15. In a material working apparatus, a 
chuck for receiving material, means for ro 
tatably supporting said chuck, a cam for 
moving said chuck relative to said supporting 

55 

60 

65 

means, means for holding said chuck against 
rotation when moved by said cam, a process 
ing member, means for moving said support 
ing means for moving said chuck with the 
material to move the material into engage 
ment with said processing means, and means 
for maintaining said holding means effective. 
In witness whereof, I hereunto subscribe 

16. name this 29th day of January A. D., 
1930. . . . . 

. . . . . . . . ROY J. BEAVERS. 


