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This invention relates to automatic ma 
chines and has particular reference to an 
automatic machine for operating on nut 
blanks. 
While capable of general use, the machine 

illustrated and to be described in detail here 
inafter is intended primarily for operating 
on nut blanks having a prismatic wrench re 
ceiving portion and a conical or ball shaped 
head, such nuts being particularly useful for 
detachably fastening a vehicle wheel to a 
wheel hub. 
The primary object of the present inven 

tion is to provide a machine of this general 
character which shall be capable of perform 

5 

ing a plurality of operations on the blank 
and yet be relatively compact and occupy a 
comparatively small floor space. 
Another object is to provide a machine 

which shall automatically feed the blanks 
to a rotating work support, position the 
blanks on said Support, and then in succes 
sion drill the bore, face the conical or ball 
shaped end of the blank and also bottom the 
bore, ream and countersink the bore, ball seat 
the conical head, rough tap the bore, and 
finally finish tap the bore and eject the fin 
ished nut. 
Another object is to provide an automatic 

machine of this general character which shall 
include means for feeding the work spindles 
in such manner as to relieve the tools of all 
feeding strains and thus obviate overloading 
or danger of breaking the same. 
A further object is to provide a machine 

which shall be capable of operating at high 
speeds, and which shall perform the various 
operations with great accuracy and relia 
bility. 
A still further object is to provide a ma 

chine of the aforesaid character wherein the 
various parts shall be so arranged that the 
tools thereof shall be readily accessible so 
that they may be easily and quickly removed 
or replaced when necessary. 
With these and other objects in view, the 

invention may be stated to consist in the vari 
ous novel features of construction and ar 
rangement or combination, all of which will 

be fully described hereinafter and pointed 
out in the appended claims. 

In the drawings wherein I have shown an 
illustrative embodiment of my invention, 

Fig. 1 is a vertical sectional view through 55 
a machine constructed in accordance with 
my invention; 

Fig. 2 is a transverse sectional view taken 
on the line 2-2 of Fig. 1; 

Fig. 3 is a fragmentary vertical sectional 60 
view through the drive gearing housing at 
the top of the machine but at right angles to 
that shown in Fig. 1; 

Figs. 4, 5 and 6 are horizontal sectional 
views taken respectively on the lines 4-4, 65 
5-5, and 6-6 of Fig. 3; Figs. 7 and 8 are fragmentary vertical sec 
tional views through one of the facing spin 
dles and one of the tap spindles respectively; 

Fig. 9 is a fragmentary detail vertical sec- to 
tional view through a drilling spindle; 

Fig. 10 is a fragmentary vertical sectional 
view taken on the line 10-10 of Fig.11 and illustrating the mechanism for raising 
and lowering certain of the spindles; 

Fig. 11 is a fragmentary front elevation 
of a pair of the spindles and the raising and 
lowering mechanism therefor; 

Fig. 12 is a horizontal sectional view taken 
on the line 12-12 of Fig. 11; Fig. 13 is a fragmentary view, partly in 
elevation and partly in section of the å 
feeding and positioning mechanism; 

Fig. 14 is a vertical sectional view taken 
on the line 14-14 of Fig. 13; Fig.15 is a fragmentary vertical sectional 
view showing the nut ejector mechanism; 

Fig. 16 is a horizontal view taken on the 
line 16-16 of Fig. 15; w 

Fig. 17 is a horizontal sectional view taken 90 
on the line 17-17 of Fig.1 and showing the 
work supporting table and associated mecha 
nlsm; 

Fig. 18 is a detail sectional view taken on 
the line 18-18 of Fig. 17 and showing the 95 
work supporting table lock mechanism; 

Fig. 19 is a detail vertical sectional view 
through the work supporting table and illus 
trating one of the chuck mechanisms for 
holding the nut blanks; 
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Fig. 20 is a top plan view thereof; 
Fig. 21 is a fragmentary plan view of the 

work supporting table; 
Fig. 22 is a similar view but showing a 

modified form of clutch mechanism; 
Fig. 23 is a sectional view taken on the line 

23-23 of Fig. 22; and 
Fig. 24 is a view showing the various op 

erations performed on the nut blanks by the 
0 

5 

20 

machine. 
Describing the various parts by reference 

'' characters, í denotes a súitable base, from 
which rises a hollow column 2 that supports 
at its upper end a crank housing 3, which 
in turn supports a gear casing 4. 
Journalled in crank housing 3 is a drive 

shaft 5 that is provided at its outer end with 
a drive pulley 6 which may be connected 
with a suitable source of power, not shown. 
Shaft 5 has fastened thereto, three drive pin 
ions as indicated at 7, 8 and 9. Pinion 7 
meshes with a pinion 10 that is carried on 
a vertically disposed shaft 11 which is jour 
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nalled in gear casing 4. This shaft mounts 
a drive pinion 12 which drives a plurality of 
work spindles to be referred to hereinafter, 
and also a pinion 13 at its upper end which 
meshes with a gear 14 (Figs. 1, 3 and 4) 
that is carried by a stub shaft 15, the latter 
being journalled in brackets 16 that project 
from a side wall of gear casing 4. Stub 
shaft 15 also carries a pinion 17 which meshes 
with a gear 18 that is mounted on a second 
stub shaft 19 journalled in the upper of the 
aforementioned brackets 16. This stub shaft 
also has mounted thereon a pinjon 20 which 
meshes with an arcuate rack 21 that has a 
continuous guide groove 22 formed adjacent 
the teeth of said track, and this groove re 
ceives the reduced end of stub shaft 19 and 
serves to accurately maintain the pinion 20 
in mesh with said arcuate rack at all points. 
As shown in Fig. 1, the arcuate rack is jour 
nalled on a vertically disposed shaft 23 which 
is seated in a socket formed in the lower wall 
of gear casing 4 while the upper end thereof 
is secured to a bracket 25 extending trans 
versely of the gear casing. The arcuate rack 
plate is also provided with gear teeth on its 
peripheral edge as indicated at 26 and these 
teeth mesh with a pinion 27 that is fastened 
to a vertical shaft 28, suchshaft being jour 
nalled in brackets 29 and 30 which project 
from a side wall of gear casing 4. Also 
fastened to shaft 28 is a gear 31 which meshes 
with a larger gear 32 that is journalled on 
vertical shaft 23. A larger gear 33 also jour 
nalled on shaft 23 is fastened to gear 32 by 
bolts 34 so as to be rotatable therewith and 
this larger gear 33 has meshed therewith a 
plurality of pinions (Fig. 5), which drive the rough tapping spindles, and the finish tap 
ping spindles, each of which will be more 

described hereinafter. 
* -- The operation of the spindle drive mecha 
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nism thus far described will now be given. Power from any suitable source is applied to pulley 6 which rotates shaft 5 and pinion 7. 
This pinion rotates shaft 11 through its con 
nection through pinion 10, and hence rotates 
drive pinion 12 which meshes with a large 
horizontal gear 34-a that is journaled on the 
vertical shaft 23. Rotation of gear 34-a 
drives a plurality of work spindles that drill 
the bore, face and bottom the bore, ream and 
countersink, and ball seat the nut blank and 
each spindle has its drive pinions meshed 
therewith as shown in Figs. 1 and 6. Rota 
tion of shaft 11 also drives pinion 13 which 
rotates gear 14, pinion 17, gear 18, pinion 20 
and arcuate rack plate 21. The rack plate through its peripheral teeth 26 drives pinion 
27, shaft 28, gear 31 and gears 32 and 33, the 
latter driving the aforementioned tap spin 
dles through their respective pinions meshed : 
therewith. Assuming the pinion 20 meshed 
with the inner series of gear teeth of the ar 
cuate rack plates, it will be apparent that 
through the aforementioned connections, the 
tap spindles will be driven in a given direc 
tion of rotation, however when the pinion 20 
reaches the end of the inner series of rack 
teeth it will roll to the outer series of rack 
teeth and hence drive the rack plate in an 
opposite direction and through the above de 
scribed connections will also reverse the di 
rection of rotation of the tap spindles. The 
various parts are preferably so arranged and 
timed that when the arcuate rack plate is ro 
tating in one direction, the tap spindles will 1. 
complete their threading on the nut blanks 
and when reversed will remove the taps there 
from and permit the next series of nut blanks 
to be aligned therewith. 
The mechanism for receiving the nut 1. 

blanks and moving them with a step by step 
circular motion beneath the tool spindle will now be described. 

Journalled transversely of the crank hous 
ing 3, and at right angles to drive shaft 5, 
is a crankshaft 40 which is driven by a gear 
41 fastened thereto and meshing with pinion 
8 on the drive shaft. A crank 42 is fastened 
to shaft 40 and carries a crank pin 43 which 
in turn carries a connecting rod 44 that is 
pivotally connected at one end to the verti 
cal column 2 while at the opposite end said 
lever is pivotally connected through a link 
46 to a cross arm 47, the latter extending 
through apertures 48 in the side walls of the l 
column 2 and being secured to a sleeve 49 
that is slidably mounted on the column 2. 
The cross arm 47 has pivotally connected 
thereto a connecting rod 50 which is attached 
at its opposite end to a lever 51 intermediate l 
the ends thereof. One end of lever 51 is piv 
otally mounted on a bracket 52 extending 
from base 1 while the opposite bifurcated 
ends of said lever have pivotally mounted 
therein a block 54 (Figs. 1 and 17) which is 
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journalled for vertical movement in a pair 
of bearing brackets 55 that project from the 
base 1. A vertically disposed shaft 56a is 
journalled in block 54 and at its upper end. 

6 said shafti? fitted with a disk 56 that carries 
a pin 57, while the lower end of shaft 56a is 
fitted with a gear 58 that meshes with an in 
termediate gear 59 having a face somewhat 
broader than gear 58 so as to form a driving 
connection therewith through all positions 
of vertical movement of block 54 and shaft 
56.a. Gear 59 is journalled on a stub shaft 
60 which projects upwardly from the base 1 
and this gear meshes with a drive pinion 61 
that is mounted on a vertical shaft 62, the latter being journalled at its lower end in 
base 1 and at its upper end in the crank hous 
ing 3. A spiral gear 63 mounted adjacent the 
upper end of shaft. 62 meshes with pinion 9 

20 on the main drive shaft. Journalled on the truncated portion 65 of 
column 2 (Fig.1) is an annular table 66 
which is retained in position by a collar 67' 
threaded on the column just above the trun 

2 cated portion thereof. This table is pro 
vided with a plurality of clutches or chucks 
which receive the nut blanks, securely hold 
them while the various tools operate thereon, 
and then release them to be ejected as will be 
explained hereinafter. Each clutch mecha. 
nism, as shown in detail in Figs. 1920 and 21 comprises a spring pressed rod 67, which 
extends vertically through the lower face of 
the nut table, and at its upper end said rod 
is fitted with a head 68 having one face 
thereof formed with a segmental spiral gear 
69. similar gear segment 70 formed on a clutch 
member 71 that is journalled in a recess in 
the table and provided with an aperture 72 
of a prismatic cross section to receive the prismatic wrench receiving portion of the 
nut blank. Normally aligning with the 
aperture 72 is a similar aperture 73 formed 
in an annular disk that is seated on the upper 
face of the table. A spring 74, interposed 
between a removable collar 75 on the lower 
portion of the rod 67 and a collar 75a loose 
ly surrounding the upper part of the rod 
and seated against a fixed shoulder, tends 
normally to urge the rod downwardly there 
by rotating clutch member 71 to cause the 
side walls of aperture 72 to move out of 
alignment with those of aperture 73 and 
hence bind the prismatic portion of the nut 
blank securely in the table. The clutches are 
released at the proper time, so that the nut 
blank may be ejected, by the lower end of 
rod 67 riding up on a cam 76 (Fig. 1) posi 
tioned in an annular groove 77that is formed 
in the base portion of Qplumn 2. Upward 
movement of each rod 67 compresses sprin 
74 and by virtue of the spiral teeth 69 an 
70 each clutch member 71 rotates to align 

65 the side walls of apertures 72 and 73 and 
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This segmental gear meshes with a 
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hence free the nut blank. The mechanism 
for ejecting the freed blank will be described 
in detail hereinafter. 

Fastened to the lower face of the table 66 
are a plurality of segmental blocks 79 (Fig. 
17) which are ?????????? apart to define radial 

70 

grooves 80, each of which is adapted to re 
ceive the head 81 of pin 57 (Fig. 1) at pre 
determined intervals and rotate the table 
through a predetermined arc. The pin 57 
and grooves 80 in the table define a Geneva 
movement to rotate the table with a step by 
step movement. During the intervals of rest 
and while the tools are operating on the nut 
blanks, the table is locked against movement 
by a pin 82 (Fig. 18) which moves upwardly 
through an aperture 83 in the column 2 and 
into one of a plurality of apertures 84 in the 
table, the apertures 84 being arranged there 
in so that each one aligns successively with 
pin 82 at the various periods of rest of the 
table. Pin 82 is pivotally connected through 
a link 85 with one end of a lever 86 that in 
turn is pivoted at 87 to an offset projecting 
from column 2. The opposite end of lever 
86 is pivotally connected through a link 88 
to a strap 89 that is fastened to the verti 
cally movable block 54. 
A description of the operation of the mech 

anism for receiving the nut blanks and mov 
ing the table with a step by step circular mo 
tion will now be given. Rotation of drive 
shaft 5 is transmitted through pinion 8 and 
gear 41 to crankshaft 40 which in turn causes 
a vertical movement of connecting rod 44 and 
lever 45. Vertical movement of lever 45 is 
transmitted to cross arm 47 and sleeve 49 
which in turn causes lever 51 to oscillate ver 
tically through the medium of connecting rod 
50 and thereby raises and lowers guide block 
54 which is attached to the free end of lever 
51. Meanwhile rotation of drive shaft 5 is 
transmitted through pinion 9 and gear 63 to 
vertical shaft 52 which in turn rotates gears 
61, 59, and 58, and also shaft 56a, which is fit 
ted with the disk 56 and pin 57. The disk 56 
and pin 57 rotate continuously at a uniform 
speed and at the propertime interval the block 
54 is raised which carries the pin 57 upwardly 
and into engagement with one of the afore 
mentioned radial slots or grooves 80 in the 
lower face of the table. Rotation of pin 57, 
which is disposed at a predetermined radius 
on disk 56, carries the table through a prede 
termined arc, which in the present instance is 
a distance equal to that between two of the 
nut receiving apertures as two of the nut 
blanks are operated on simultaneously. 
When the table has moved this distance, the 
pin 57 will become disengaged from the slot 
or groove in the table and thereafter the 
crank mechanism will lower the block 54 and 
associated parts so that the disk and pin may 
rotate freely without engaging the table until 
the tools have completed the work on the nut 
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blanks and they are to be again advanced to the next position whereupon the cycle is again 
repeated. As the block 54 moves downwardly 
leaving the table at rest, the strap 89 pulls 
downwardly on one end of lever 86 and raises 
the opposite end thereof to carry pin 82 into 
an aperture 84 in the table and thus lock the 
table against movement. As the block 54. 
moves upwardly to again engage Geneva pin 
57 with the table, the locking pin 82 is re 
moved from the table aperture and hence the 
table is free to rotate. During each period of 
rest, a pair of nut blanks are automatically 
fed to the table and positioned in a pair of 
apertures 72 and 73 therein by a mechanism to 
be described hereinafter. The apertures 72 
and 73 are aligned at the ejecting and receiv 
ing stations by the clutch rods 67 riding up on 
the aforementioned cam 76, but as soon as the 
table rotates, these rods ride of the cam and 
the springs 74 force the rods 67 downwardly 
to lock the positioned nut blanks securely in 
the table as previously described. 
The mechanism for feeding and position 

ing the nut blanks is shown in detailin Figs. 
13 and 14. The nut blanks are fed from a 
suitable hopper (not shown) down a pair 
of inclined chutes 95 with the ball headed 
portions thereof upward and the prismatic 
wrench receiving portions downward. These 
nut blanks move down the chutes by gravity and each nut blank is automatically aligned 
with the receiving apertures 72, 73 in the 
table and then pressed therein by a mecha 
nism to be described. Projecting from the 
sleeve 49 on column 2 is a supporting brack 
et 96 in which is mounted a pair of spaced 
and vertically disposed rods 97. Each rod 
is engaged through a bushing 98 in the 
bracket and extends downwardly through a 
bushing 99 positioned within a sleeve 100 
that is slidable in a bracket 101 projecting 
from the column 2. A spring 102 inter 
posed between bushing 98 and nuts 103 
threaded on the upper end of rod 97, and a 
similar spring 104 interposed between bush 
ings 98 and 99 serve to resiliently support 
the rod. The lower end of each rod termi 
nates in a flattened portion 105 that is dis 
posed in a slot 106 in the lower end portion 
of bushing 99, and the lower edge of this 
flattened portion is provided at the rear with 
a downwardly extending projection 107 that 
serves as a stop to limit the travel of the nut 
blanks along a radius of the table. Fastened 
to the lower portion of each bushing 99 is a 
pair of pivoted fingers 108 that are adapted 
to engage beneath the head of each nut blank 
after it leaves the chute. These fingers and 
the stop projection 107 serve to accurately 
align the nut blank over the receiving aper 
tures in the table, such positioning taking 
place while the sleeve 49 is in its upper posi 
tion. As the sleeve 49 moves downwardly 
as previously described, the rod 97 moves 
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downwardly therewith to push the nut into 
the aperture in the table, and after the 
prismatic portion of the nut enters the ap 
erture in the table, the fingers 108 are re 
leased from the nut by pins 109 which en 
gage projections thereon and swing the fin 
gers, about their pivots., The pins 109 pro 
ject laterally from suitable brackets 110 that 
extend from the column 2. Continued down 
ward movement of sleeve 49 and bracket 96 
carries rod 97 downwardly and hence the 
lower end of this rod pushes against the head 
of the nut blank until it is completely seated 
in the aperture in the table with the head of 
the nut in contact with the table as shown 
in Fig. 14. On the upward stroke of sleeve 
49 the loading mechanism is raised from the 
nut blank and the table is free to rotate as 
previously described. It will be understood, 
of course, that in the present instance two 
loading units are provided as shown in Fig. 
13 so that two nut blanks will be positioned in the table simultaneously. 
The tool spindle mechanism for perform 

ing the various operations on the nut blanks 
will now be described and in the present 
instance, although the number of spindles 
may obviously be varied to fit different con ditions, comprises six drill spindles, two fac 
ing and bottoming spindles, two reaming and 
countersinking spindles, two ball seatin Spindles, two rough tapping spindles ? 
two finish tapping spindles making a total 
of sixteen work spindles. It will be noted 
at this point that the nut blanks are operated 
on by the tools in pairs, that is, two nut blanks 
are fed to the table at once, and are then op 
erated on in pairs by the various spindles and 
finally are ejected two at once from the machine. 
The work spindles, comprising six drill 

spindles and two each of facing and bottom ing spindles, reaming and counter-sinking 
spindles, and ball seating spindles, are driven 
from gear 84a at a constant speed and in the 
same direction of rotation, while the re 
maining four tap spindles are driven from 
gear 33 and rotate in one direction while 
threading the nut blanks and in a reverse 
direction when raised from the work. 
Each drill spindle is identical in construc tion adjacent its upper portion with the fac 

ing spindles, one of which is illustrated in . 
Fig. 7 and reference to this figure may be 
had for the drive and construction thereof, 
while the lower end portion of the drill 
spindle is shown in Fig. 9. Referring to 
ig. 7, each spindle comprises a vertical shaft 

115 which is journalled in a bushing 116 that 
extends vertically through the lower wall 
117 of gear casing 4, such wall extending be 
yond the side walls of crank housing 3. The 
upper end of each drill spindle shaft is fitted 
with a pinion 118 which meshes with the 
aforementioned gear 34a, (as clearly shown 
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6) while the lower end of this shaft 

is socketed into the end of a shaft 119 and 
is rotatable therewith by a pin 120 extending 
transversely therethrough. A suitable thrust 
bearing 121 is interposed between the bush 
ing 116 and enlarged head of shaft 119 to re 
ceive the upward thrust of the drill. Shaft 
119 extends through a sleeve 122 that is jour 
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nalled in a bracket 123 projecting from crank 
housing 3 and the lower end of this shaft is 
socketed and pinned to a member 124 that is 
formed with a ball shaped head 125. The 
lower end of sleeve 122 is enlarged to re 
ceive the upper end of a tubular shaft 126 
which is fastened thereto at 127. A flat key 
128 extends transversely through member 
125 and has the ends thereof positioned in 
elongated vertical slots 129 formed in tubu 
lar shaft 126 thereby to provide a driving 
connection therebetween. A spring 130 is 
positioned in tubular shaft 126 and abuts 
the ball shaped head 125 of member 124 at 
its upper end while the lower end (as shown 
now in Fig. 9) abuts a plug 131 that is 
fitted in the lower end of tubular shaft 126. 
This plug is fastened to an annular socket 
member 132 by headed screws 133 threaded 
into said member and having the heads there 
of projecting into elongated bores in the plug 
thereby providing a connection which will 
transmit rotation and also permit a limited 
vertical movement of the member 132 and 
plug relative to each other. A bolt 134 
threaded in plug 131 and having a ball 
shaped head seated in socket member 132 
permits a limited universal movement be 
tween the plug and socket member by virtue 
of the connection therebetween just described. 
Socket member 132 has fitted therein, one 
end of a shaft 135 that is journalled in a 
bushing 136 which is carried by an arm that 
projects from column 2. The lower end of 
this shaft carries a drill indicated at 137 
which is detachably connected thereto in any 
approved manner, not shown. From the 
construction above described, it will be evi 
dent that rotation of gear 34 will rotate the 
pinions 118 and shafts 115 which in turn 
transmit their motion to their respective 
shafts 119. Each shaft 119 being connected 
to the tubular shaft 126 through key 128 as 
above described causes said tubular shaft to 
rotate therewith and in turn rotate socket 
member 132, shaft 135 and the tool carried 
thereby. The drills are raised in pairs while 
the nut blanks are positioned thereunder by 
a bracket 140 which projects from the ver 
tically movable sleeve 49 on column 2. Each 
bracket carries a thrust bearing 141 for each 
spindle which is interposed between the p 
bracket and the socket member 132. As the 
sleeve 49 is raised at a predetermined time, 
as previously described, the socket members 
132 of each pair of drill spindles are raised 
within the tubular shafts 126 against the ten 
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sion of springs 180 and on downward move 
ment of sleeve 49, the drills are engaged with 
and leaving the springs 130 to feed the drills 
into the nut blanks. The limited universal 
connection at 132 permits the various parts 
to operate without binding and insures free 
and easy movement thereof. The first two 
drills carry the bores in the nut blanks sub 
stantially one third the total distance, the 
second pair of drills carry the bores sub 
stantially another third of the total distance, 
while the third pair of drills carry the bores 
the last third of the distance to which the 
blanks are drilled, as shown in Fig. 24. 
The next operation consists in facing off 

the work, the sleeve 49 continuing downward 

5 

the top surface of the blanks and bottoming. 
the bores, as shown in Fig. 24. This opera 
tion is carried out on two blanks simulta 
neously by a pair of spindles similar to the 
aforementioned drill spindles except that the 
feed of the tools for bottoming and facing is 
not dependent entirely on the springs 130 but 
instead is positively controlled by a feed 
screw to be described. Referring to Figs. 10, 
11 and 12, it will be noted that the shaft 1195. 
of each spindle is fitted with an annular col 
lar 142 and a bracket 143 betWeen which is 
interposed a thrust bearing 144. The bracket 
143 is common to both spindles and is formed 
with a vertically disposed screw threaded 
bore which receives a feed screw 145 that is 
carried by a shaft 146, the latter extending upwardly through the gear casing 4 and 
carrying a gear 147 that meshes with the re 
versible gear 33, as shown in Fig. 5. Bracket 
143 is also provided with a pair of spaced 
parallel apertures 148 which receive spaced 
parallel guide rods 149 that depend from a 
block 150 that is fastened to gear casing 4. 
Rotation of reversible gear 33 drives gear 147 
and shaft 146 thereby rotating feed screw 145 
to raise or lower the bracket 143 depending 
on the direction of rotation of the gear 33. 
The bracket 143 limits the downward feed 
of the spindles by the springs therein by vir 
tue of its connection through thrust bearing 
144 and collar 142. The next operation on 
each pair of nut blanks consists in reaming 
the bore and countersinking the upper end 
portion thereof, as shown in Fig. 24, and the 
operation is carried out by a pair of spindles 
similar to those used for facing and bottom 
ing except that the appropriate tool is used. 
After this operation, the surface of the 
spherical head of the nut blanks are ma 
chined by. an operation known as ball seat 
ing and two nut blanks are operated on by a 
similar pair of spindles fitted with the ap 
ropriate tools. 
The “box' tool by means of which the 

spherical head is machined forms another of 
the novel elements of the invention and is 
shown in Fig. 7 of the drawings. The tool 
carrying spindle 135 is driven and fed by 
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means similar to those described in connec 
tion with the drill spindles. When used for 
this forming process, however, the arrange 
ment differs in some details. The spindle 135 
rotates in the sleeve 49 with a much larger 
clearance than usual, in this case being about 
fifteen thousandths. The forming tool 135, 
is centered by a conical pilot pin 135° 
which is formed on the end of a sliding pin 
135°, pressed downward by the spring 135. 
This construction, combined with the rela 
tively loose floating fit of spindle 135 in its 
bearing provides for absolutely accurate cen 
tering of the 'box' forming tool and hence, 
the spherical head of the nut, with the pre 
viously drilled, faced and reamed surfaces. 
The final operations consist in rought tap 

ping and finish tapping the blanks. This op 
eration is divided into two steps to lessen the 
work on the taps and also to insure a clean 
cut thread. Each pair of threading spindles 
is identical in construction and one of such 
spindles is shown in detail in Fig. 8. A ver 
tically disposed shaft 152 is journalled at its 
upper end in a shelf 153 projecting from the 
side walls of gear casing 4 and at its lower 
end in the lower wall or base 117 of said 
casing. The lower end of this shaft is pro 
vided, with two threaded portions 154 and 
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155 one being a right hand thread and the 
other a left hand thread and each threaded 
portion has engaged thereon a block 156 and 
157 respectively. These blocks are adapted 
to seat within recesses 158 and 159 formed in 
a supporting member 160 and fastened there 
on by set screws 161. In actual use, only one 
of the threaded blocks 157 or 156 is seated 
within its recess and fastened by screw 161 
??????? upon whether the nut blanks are to tapped with a right or left hand thread. 
The lower end of shaft 152 is fitted with an 
enlarged coupling block 162 and this block 
and a similar block 163 are united for a lim 
ited universal movement by means of a ball 
164 and screws 165 having enlarged cylin 
drical heads 166 that project into bores 167 in 
block 162. Block 163 is carried by the upper 
end of a shaft 166 which is connected at its 
lower end to a shaft 168 through a sleeve 169 
and shear pins 170 that are adapted to shear 
in event of binding by the tap. The lower 
end of shaft 168 is socketed to receive a tap 
171 and this socket communicates with a bore 
172, which in turn opens into an oil manifold 
173 surrounding the lower end of the shaft. 
In operation, rotation is imparted to each 

shaft 152 by a broad faced pinion 174 secured 
thereto and meshed with the reversible gear 
33 in the gear casing 3, as shown in Fig. 5. 
Rotation of shaft 152 is transmitted through 
the above described connections to the tap, 
meanwhile the entire spindle is fed down 
wardly by the screw threaded portion 155 
engaging block 157 in the present illustration 
while block 156 rotates with the threaded 
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portion 154. The various parts are so pro 
portioned that when the tap reaches the bot 
tom of the bore in the nut blank the reversible 
gear 33 will reverse its direction of rotation 
and the tap will rotate in an opposite direc 
tion and be withdrawn from the work. If 
the thread of the nuit is to be of a hand op 
posite to that above described, an idler gear 
is used to reverse the rotation of gear 174, 
the block 157 is released from its aperture 
159, and block 156 is seated in its aperture 
158 and secured therein by set screw 161. It 
will thus be obvious that with the proper tap, 
the direction of rotation on the down and up 
stroke of the spindle will be reversed from 
that described above. 
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During the tapping operation, oil is fed 
under pressure to manifold 173 from a suit 
able source and flows through bore 172 to the 
tap, thence down the flutes of the tap into 
the bore of the nut blank and forces out the 
metal chips while lubricating the tap. 

It will also be understood that I provide 
in the present instance two spindles for rough 
tapping the blanks simultaneously and two 
other spindles for finish tapping the blanks 
simultaneously and all of these spindles are 
substantially identical in construction with 
that described above. 
The ejector mechanism for removing the 

completed nuts from the table will now be 
described and reference is had to Figs, 15 
and 16. Journalled in a bracket 176 which 
projects from annular column 3 is a rod 177 
which is reduced in diameter at its upper end 
portion to define a shoulder. This reduced 
portion projects through a laterally extend 
ing projection 178 on sleeve 49 and is fitted 
thereabove with a spring 179 and suitable 
nuts 180. The lower end of rod 177 is con 
nected through a pin and slot connection in 
dicated at 181 to a pair of levers 182 which 
are pivoted at 183 to bracket 176. The oppo 
site ends of these leyers are connected through 
a link 184 to a pair of knockout fingers 185 
that are pivoted at 186 to bracket 176. These 
knockout fingers are adapted to enter the ap 
ertures in the table that receive the nut blanks 
and force said blanks or finished nuts up 
wardly therefrom. 

In operation, on the upward stroke of 
sleeve 49, the rod 177 is raised by projection 
178 forcing spring 179 upwardly and this up 
ward force is transmitted through nuts 180 to 
rod 177. Upward movement of the rod lifts 
levers 182 and link 184 thereby pulling fin 
gers 185 about their pivots and disengaging 
them from the table apertures. Thereupon 
the table rotates to bring two finished nuts 
in alignment with the knockout fingers. As 
the sleeve 49 descends, the projection 178 
thereon engages the shoulder on the rod and 
forces said rod downwardly and by the afore 
mentioned connections with the fingers, pro 
jects said fingers upwardly into the table ap 
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ertures to disengage the finished nuts there 
from. By virtue of the curvature of the fin 
gers, as best shown in Fig. 15, the finished 
nuts are projected to the outer periphery of 
the table onto a downwardly sloping shelf 
188 (Fig. 1) and into a foraminated basket 
189 to permit the oil to drain therefrom. 

In Figs. 22 and 23 I have shown a modified 
form of clutch mechanism for retaining the 
nut blanks securely in the table... while the 
various work spindles are operating thereon. 
In this instance, a plurality of inserts 191 
each having a hexagonal aperture there 
through are positioned in an annular series 
about the top face of the table. Directly 
beneath eachinsert is journalled for limited 
rotary movement, a clamping element 192 
which is provided with a hexagonal aperture 
therethrough and also with a projection 193, 
the outer end of which is engaged by a spring 
194 seated in a recess 195 in the table. Spring 
194 tends normally to rotate the clamping 
element 192 in a counter clockwise direction 
as viewed in Fig. 22 to position the aperture 
therein out of alignment with the aperture 
in the insert 191 and thereby clamp a nut 
blank securely in the table. This rotary 
movement of each clamping element 192 is 
limited, however, by a cam pin 197 which 
projects through the table and is formed with 
a tapered portion 198 that is engaged by the 
projection 193. The lower end of each pin 
is adapted to project in an annular cam 
groove, as previously described in connection 
with the first mentioned nut blank clamping 
mechanism. In operation, each clamping 
mechanism is unlocked by the pin 197 moving downwardly thereby causing the tapered por 
tion 198 to force projection 193 and clamping 
element clockwise thereby aligning the aper 
tures in the insert and clamping element. 
After the nut blank has been positioned there 
in, the cam pin moves upwardly due to the 
cam groove and the spring 194 then rotates 
the clamping element counter clockwise to 
bind the nut blank against the stationary 
insert. y 

The detail operation of each mechanism of 
the machine has been given and for a de 
tailed description thereof reference may be 
had to that portion of the specification; how 
ever a general operation of the whole machine 
will now be given. 
The nut blanks are fed from a suitable hop 

per, not shown, down chutes, and are placed, 
two at once in the nut blank receiving aper 
tures in the table, while the same is at rest 
and in a manner already described. The ta 
ble now rotates over an arc of a predeter 
mined angle by means of the above described 
Geneva mechanism. This movement of the 
table actuates the nut blank locking mecha 
nism, as above described to securely lock the 
nut blanks in the table apertures, and also 
positions two of the blanks under the first 
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pair of drilling spindles. The table comes 
to rest, and the first pair of drill spindles 
descend and drill the two blanks a distance 
substantially one third of the total depth of 
the bore. The actual depth drilled will, of 
course, depend on the hardness of the metal 
of the blanks and also as to the sharpness of 
the drills. At a predetermined time, the drill 
spindles are raised and the table rotates 
through a similar arc to position the afore 
mentioned nut blanks under the second pair 
of drill spindles. Meanwhile another pair of 
nut blanks have been fed to the following 
pair of apertures in the table and these are 
now positioned under the first drill spindles. 
During the next cycle of operation, the sec 
ond pair of drill spindles carry the bore in 
the nut blanks substantially two thirds of 
the total distance and at a predetermined time 
these as well as the first pair of drill spindles 
are raised and the table again rotates over a 
predetermined arc. This operation contin 
ues with a step by step motion of the table, 
each period of rest serving to position two 
new blanks in the table, and permit the vari 
ous pairs of work spindles to perform their 
operations. These operations consist of drill 
ing the bore, facing off the top conical surface 
of the nut and bottoming the bore, reaming 
the bore and countersinking the upper pe 
ripheral edge thereof, ball seating the conical 
surface of the nut, rough tapping the bore 
and finally finish tapping the bore.- The 
nuts are then ejected by the ejecting mecha 
nism above described. 
During the operation of the various work 

spindles, oil is fed under pressure to the tools 
through suitable pipes and manifolds illus 
trated in the drawings but forming no part 
of the present invention. 

It will be understood, that while I have 
illustrated and described the above mecha 
nism as being particularly suited for operat 
ing on nut blanks, that other articles could be 
operated on equally well by various tools 
which might be mounted in the spindles. 
I claim:- 
1. A machine of the character set forth 

comprising a work support journaled for 
rotary movement and having a plurality of 
radially disposed slots therein, a chute for 
feeding articles to said support, means for 
retaining said articles on said support, an ele 
ment rotating at a constant speed normally 
disposed out of operative relation with said 
support, means for moving said element to 
ward and from said support at predeter 
mined intervals thereby to bring the element 
successively into operative relation with the 
support and to engage said element with the 
radial slots in said support and move said 
support a predetermined distance, and tool 
devices disposed in operative relation to said 
support and adapted to operate on the arti 
cle thereon. 
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2. A machine of the character set forth comprising a base, a column rising from said 
base, a gear housing carried by said column, 
gearing in said housing, a work support ro 

5 tatably mounted on said column, clamping 
means for detachably retaining articles on 
said support, a plurality of tool devices ar 
ranged about said column, mechanism for ro 
tating said support with a step by step mo 
tion, means for operating said gearing, and 
connections between said gearing and said 
tool devices adapted to rotate certain of said 
tool devices constantly in one direction and 
other of said tool devices in either direction, 
and a connection between said gearing and 
support rotating mechanism. 

3. A machine of the character set forth 
comprising a base, a column rising from said 
base, a work support journaled on said col 
umn, means for rotating said support with a 
step by step motion, a sleeve movable longitu 
dinally on said column, a plurality of tool de 
vices arranged about said column and en 
gaged with said sleeve, means for actuating 
said tools, and means for moving said sleeve 
at predetermined periods to move said tools 
toward and from said work support. 

4. A machine of the character set forth 
comprising a base, a column rising from said 
base, a work support journaled on said col 
umn, a constantly rotating element carried by 
said base and adapted to engage said work 
support to rotate the same a predetermined 
distance, a sleeve movable longitudinally on 
said column, a connection between said sleeve 
and said constantly rotating element, a plu 
rality of tool devices arranged about said 
column and engaged with said sleeve, means 
for actuating said tools, and means for mov 
ing said sleeve at predetermined periods to 
move said tools toward and from said work 
support and engage and dis-engage said ro 
tating element with said work support. 

5. A machine of the character set forth 
comprising a base, a column rising from said 
base, a work support journaled on said col 
umn, and having a plurality of apertures 
therein adapted to receive articles, means for 
securing said articles in said apertures, a 
constantly rotating element carried by said 
base, said element being normally in inopera 
tive relation to said support but movable into 
operative relation therewith to engage said 
work support at predetermined intervals to 
rotate the same with a step by step motion, a 
plurality of tool devices arranged about said 
column, means for moving said tool devices 
toward said work support during periods of 
rest thereof, and means for driving said tool 
devices and said constantly rotating element. 
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6. A machine of the character set forth 
comprising a base, a column rising from said 
base, a work support journaled on said col 

65 umn, a constantly rotating element carried 
by said base normally in inoperative rela 
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tion to said support but movable into opera 
tive relation therewith to engage the under 
side of said support to rotate the same 
through a predetermined distance, means for 
engaging said element with said support at 
predetermined intervals to rotate said sup 
port with a step by step motion, means for 
locking said support against rotation during 
each period of rest, a plurality of tool devices 
arranged about said column, means for mov- ' 
ing said tool devices toward and from said 
support, and means for actuating said tool 
devices and said element. 

7. A machine of the character set forth 
comprising a base, a column rising from said 
base, a work support journaled on said col 
umn, means for rotating said support with 
a step by step motion, means for locking said 
support against rotation during each period 
of rest, a sleeve movable longitudinally on 
said column, a plurality of rotary tool de 
vices arranged about, said column and en 
gaged with said sleeve, means for rotating 
said tools, and means for moving said sleeve 
at predetermined periods to move said tools 
toward and from said work support. 

8. A machine of the character set forth 
comprising a base, a column rising from said 
base, a work support journaled on said col 
umn and having a plurality of apertures 
therein, means for automatically positioning 
articles in said apertures, a constantly rotat 
ing element carried by said base and adapted 
to engage said work support to rotate the 
same a predetermined distance, a sleeve mov 
able longitudinally on said column, a con 
nection between said sleeve and said con 
stantly rotating element, a plurality of ro 
tary tool spindles arranged about said col 
umn and engaged with said sleeve, means for rotating certain of said tool spindles in one 
direction and other of said tool spindles in 
either direction, and means for moving said 
sleeve at predetermined periods to move said 
tools toward and from said work support 
and engage and dis-engage said rotating ele 
ment with said work support. 

9. A machine of the character set forth 
comprising a base, a column rising from 
said base, a work support journaled about 
said column, a chute for automatically posi 
tioning articles on said support, means for 
retaining said articles in position on said 
Support, a constantly rotating element adapt 
ed to engage said support to rotate the same 
through a predetermined arc, a plurality of 
tool spindles disposed about said column, 
mechanism for raising the tools from said 
articles during movement of said support and 
lowering said tools into engagement with 
the work during each period of rest of the 
support, and means for releasing the article 
retaining means and ejecting the completed 
article from said support in the relative ap proach and separation movement of said 
tools and support. 
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10. A machine of the character set forth 
comprising a base, a column rising from said 
base, a work support journaled about said 
column, a drive shaft journaled in said col 
umn, a Geneva mechanism for rotating said 
support with a step by step motion, a plu 
rality of spindles disposed about said column . 
and in operative relation to said support, a 
gear train for driving said spindles opera 
tively connected to said drive shaft, and a 
connection between said drive shaft and said 
Geneva mechanism. 

11. A machine of the character set forth 
comprising a base, a column rising from said 
base, a work support journaled about said 
column, a drive shaft journaled in said col 
umn, a sleeve journaled for longitudinal 
movement with respect to said column, a 
Geneva mechanism for rotating said support 
with a step by step motion, a plurality of 
tool spindles disposed about said column, 
gearing for rotating said spindles operative 
ly connected with said drive shaft, a con 
nection between said drive shaft and said 
sleeve to move the same longitudinally of 
said column, means operatively connected 
with said sleeve and said toolspindles to 
raise and lower the same, and an operative 
connection between said drive shaft and said 
Geneva mechanism. 

12. A machine of the character described, 
comprising a plurality of tool spindles and a 
rotatable work support, indexing means to 
cause successive registration of said work 
support with said spindles including a con 
tinuously rotating member adapted to engage 
the work support to index the same and 
means to move said member successively in 
and out of operative relation with said sup 
port, whereby the interval between indexing 
movement may be increased relative to the 
interval consumed by the indexing move 
ment. 

13. A machine of the character described 
comprising a rotatable work support and a 
plurality of tool spindles, a Geneva gear to 
effect successive indexing of said supportrel 
ative to said spindles, and means for effect 
ing a longitudinal disengagement of the ele 
ments of said gear to render it temporarily inoperative. 
In testimony whereof he hereunto affixes his signature. 

JAMES W. HUGHES. 


