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This invention relates to improvements in 
automatic drilling, counterboring and tap 

| ping machines of the station type, and is de 
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signed more particularly for finishing radia 
tor sections for steam and hot water radia 
tors. w v. 

The machine is a station type of machine 
including a Suitable drive, feed works, in 
dexing mechanisms and a rotatable carrier 
for supporting and conveying the work to 
be finished from one work station to another. 
It further includes a multiplicity of holding 
means for retaining the work in operative 
position, with respect to the cutting tools, 
and for holding the blanks during the cut 
ting and indexing operations. . . . 
The tools act simultaneously, though in 

two groups for different operations, one 
group for preliminary drilling operations 
and the other group for tapping so that by 
different treatment of the two different types 
of tools the articles are successively com 
pleted. - 

The purpose of the invention is to provide 
a machine whereby the required work upon 
such sections preparatory to assembling may 
be quickly, uniformly and accurately per 
formed by a single operator who simply feeds 
the sections, one at a time, into one side of 
the machine. Further to utilize the cutting 
time of the machine for removing a finished 
piece of work and substituting a blank, and' 
whereby the two said last named operations 
are performed simultaneously. 
Other objects of the invention are to pro 

vide a machine for accomplishing the work 
specified, in a shorter length of time than 
has heretofore been possible and to insure 
uniform operations so that eachpiece or sec 
tion will be an exact duplicate of the other 
and whereby little or no trouble will be ex 
perienced in the assembling of the sections, 
to form a complete radiator. 

- The machine is nearly automatic, requir 
ing only an attendant who places the work 
in a hopper, feeds it to the carrier, secures 
it in position and Ex releases the finished piece. It is adapted for operating 
on several pieces of work at the same time 
and performing a plurality of different tool 

ing operations, such as drilling, counterbor 
ing, tapping and the like, according to re 
quirements and without change of position 
of the work upon the carrier. 
The machine is a four station type, includ 

ing first, a loading station where the work 
pieces are received and chucked, whereupon 

, the machine indexes and carries the piece to 
the second station where the drilling and 
Counterboring operations are performed si 
multaneously with the receiving and chuck 
ing of a second piece at the loading station. 
The further indexing of the machine carries 
the first mentioned piece to the third station 
where it is tapped. The fourth rotation of 
the carrier brings the first mentioned piece 
to the unloading position where it is released 
and ejected from the machine, leaving the 
machine free to move forward bringing this 
empty chuck forward in position to be again 
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reloaded at the first mentioned station. The 
chucking of the new piece to be operated upon 
and the releasing of the finished piece are 
simultaneously performed by the operation 
of a single crank manipulated by the single 
operator. - - 

With these and other objects in view, the 
invention resides and consists in the construc 
tion and novel combination and arrangement 
of parts hereinafter more fully described. 
illustrated in the accompanying drawings, 
ands pointed out in the claims hereto ap 
pended, it being understood that various 
changes in the form, proportion, size, and 
minor details of construction within the 
scope of the claims may be resorted to with 
out departure from the spirit, or sacrificing 
any of the advantages of the invention. 

Similar characters of reference denote like 
or corresponding parts throughout the sev 
eral figures of the accompanying drawing 
forming a part of this specification and upon 
which • 

Fig. 1 shows at plan view of my improved 
drilling, counterboring and tapping ma 
chine; 

Fig. 2 is a side elevation of the machine; 
* Fig. 3 is an end elevation as seen from the 
right of Figs. 1 and 2; 
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Fig. 4 is an opposite end elevation of the 
machine as seen from the left of Fig. 2; 

Fig. 5 is a vertical cross section through 
the machine, on line 5-5 of Fig. 2, looking 
in the direction of the arrow; 

Fig. 6 is a vertical cross section through 
the machine taken on line 6-6 of Fig. 2, 
looking in the direction of the arrow; 

Fig. 7 is an enlarged detail cross sectional 
view of one of the clamping devices and a 
radiator section for securing the same to the 
carrier of the machine; 

Fig. 8 is an enlarged central vertical lon 
gitudinal section through the machine in 
cluding the base, casings and carrier, mount 
ed upon and between the casings, and show 
ing, in perspective, two sets -of feed works 
employed in the machine; 

Fig. 9 is a side elevation of one of the four 
feed works employed in the machine, and 
the connected tool operating mechanism 
taken online 9-9 of Fig. 1; 

Fig. 10 shows an enlarged sectional plan 
view of the left hand rear tool head D* also 
shown in Figs. 1 and 11, for carrying the 
boring and reaming tool together with the 
drive mechanism therefor; 

Fig. 11 is a central vertical longitudinal 
sectional view through the tool headshown in 
Fig. 10: I - 

Fig. 12 is a sectional plan view of the left 
hand front tool head shown in Fig. 1 for 
carrying a top, together with the drive mech 
anism therefor; and 

Fig. 13 is a vertical sectional elevation of 
the drive and reverse drive mechanism for 
the tool heads C1 and C°, shown in Figs. 1 
and 12. 

Referring in detail to the characters of 
reference marked upon the drawings, 19 in 
dicates a base of suitable size and propor 
tions which includes an oil reservoir 20 from 
which the lubricant is pumped and supplied 
to the operative parts of the machine. This 
base also includes a central declined opening 
21 through which the finished radiator sec 
tions a are discharged when finished and re 
leased from the machine. 22 represents a 
casing that is mounted on one end portion 
of the base 19 and is provided with an at * tached eylindrical bearing 23 which supports 
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a rotatable carrier 24 mounted thereon. 
This carrier is connected to be alternately 

rotated a quarter turn with each movement 
and requires four operations to make a com 
plete rotation. This obviously constitutes 
what is commercially termed a four station 
type of machine, one position of which is 
the loading station, two and three work sta 
tions and four the unloading station. A sec 
ond casing 25 is secured to the opposite end 
portion of the base and on the opposite side 
of the carrier from the before mentioned cas 
ing 22. These casings serve to partially en 

| close and toentirely support the carrier here 
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tofore mentioned, as well as the operating 
mechanism next to be described. 
The machine is equipped to be operated by 

a single motor 26 mounted upon a shelf:27 
of the casing 22. This motor is connected by 7 C a belt 28 to drive a pulley Secured upon a 
drive shaft, 29 journaled in bearings 30 of 
the said casing 22. One section 31 of a fric 
tion clutch is mounted to be driven with this 
shaft while the other section 32 is detachably 
connected to be driven when engaged by the 
said section 31. A gear 33 on the driven end 
of this shaft meshes with and drives a larger 
gear 34 secured upon a central shaft 35 jour 
maled in the casing 22 and its cylindrical 
extension 23. 
The clutch is operated by a handle 36 ex 

posed on the outside of the casing 22 and 
whereby the machine is started and stopped 
at will. A beveled bull gear 37 is positioned 
beside and secured to the large gear 34 and 
the two are journaled upon the central shaft 
35. This bull gear meshes with two smaller 
beveled gears 38 and 39 on radial shafts 40 
and 41 and through which the two sets of 
feed works A and B, contained within the 
right handend of the machine, see Fig. 3, are 
operated as will later be described. In this 
connection it might be here stated that there 
are also two similar feed works C and D 
positioned in the opposite end of the machine 
enclosed within the casing 25, and which are 
also operated from the before mentioned 
large gear 34, through a Smaller gear 42. 
This gear 42 is mounted on a constant Speed 
shaft 43 journaled in the cylindrical bear 
ing 23, and bears a Small gear 44 and a bevel 
gear 45 upon its opposite end. The bevel 
gear 45 like a similar bevel gear 46 upon the 
same shaftare operatively connected through 
shafts 47-47 to operate oil pumps 48-48 
positioned in the reservoir 20. The gear 44 

, meshes with a larger gear 49 mounted upon 
a short shaft 50 also journaled in the casing 
25 and carrying a bull gear 51. This bull 
gear, like the before mentioned bull gear 37, 
meshes with and drives two beveled gears 52 
and 53 on radial shafts 54 and 55 journaled 
in the casing 25, that serve to connect and 
drive the feed works C and D in the left 
end of the machine. . 
The machine being an indexing type of 

machine, is timed so that the several required 
operations will be consecutively performed, 
and so as to permit for separate loadings of a 
piece of work, four rotations of the carrier 
and like number of unloading or discharges 
of a piece of work, with each complete cycle 
of the machine. These operations are ac 
complished through several sets of mecha 
nisms, first and perhaps the more important 
of which is the means for operating the car 
rier, which I will next describe. 
The casing 22 before mentioned includes 

a central cylindrical bearing 23, which is 
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C1-C2, D-D°, which like the feed works 
are substantially alike in construction and 
each pair is operatively connected by similar 
feed shafts 95 and 96. The two pairs of front 
tool heads, see Fig. 1, designated as Al-A* 
and C"-C*, operate simultaneously on the 
same piece and in direct opposed relation and 
serve to perform drilling and counterboring 
operations by the use of combined drilling 
and counterboring tools 97 and thus com 
prise the tools for performing the first of the 
two operations necessary for each hole of the 
section. As shown, four of these tools are 
thus provided and serve to simultaneously 
dirilli &nd counterbore four holes, two in each 
side of the radiator section. 
What I have said with reference to the two 

pair of feed works on the front side of the 
machine is in a measure true of the two pairs 
on the rear side designated as B*-B* and 
D!-D*, that carry taps for tapping the holes 
after being drilled by the tools of the front 
heads, and when carried over to the back 
in alignment with the taps by a quarter rota 
tion of tie carrier. Each of the eight tool 
heads are alike in construction though the 
drive connections for each pair is necessari 
ly slightly different, with the several feed 
works, due obviously to the fact that a clock 
wise drive only is necessary for some of the 
heads, while both a forward and reverse drive 
is required for the taps. 

In this connection I have shown in Figs. 
9, 10 and 11, the drive connections interme 
diate of the feed works Dand the tool heads 
Di-D2 as well as the shafts 95 and 96 for 
operating this pair of heads, which I will 
next describe. 
The drives and feeds for the tools carried 

by the tool heads are through the Several feed 
works before referred to, and as shown in 
Figs. 9 and 10 are directly connected with a 
shaft 98 and the cam 99 respectively, of 
said feed works. A vertically reciprocatory 
rod 100 carries a roll for engagement with 
the cam and extends out through the casings 
of the machine and into a housing 101 for 
further operative connections as will again be 
referred to. 
The shaft 98 carries a beveled pinion 102 

that meshes with a similar beveledpinion 103 
on the drive shaft 96 journaled in the two 
heads D1 and D* The said beveled pinions 
are enclosed within the housing 101 as is also 

, the operative drive connections from the feed 
rod 100 to the feed shaft 95. The four tool 
heads heretofore referred to are alike in con 
struction and each comprise a body portion 
having ways 104 secured to its under side for 
engagement with corresponding ways 105 
in the face of the casing 25. These heads are 
thus adapted for adjustment to and from each 
other upon the surface of the casing as by a 
screw 106. A bearing 107 is mounted in the 
enlarged end portion of the head and serves 
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to support a worm gear 108 that meshes with 
and is driven by a worm 109 upon the before 
mentioned shaft 96. 
Atool spindle 110 is rotatably mounted in 

a tubular bearing 111 that is slidably mounted 
in the heads. The end of the Spindle being 
keyed to slide in a worm gear 108 whereby 
it is driven. The bearing is provided with a 
rack 112 upon its underside to be engaged 
and operated by a gear 113 upon the before 
mentioned feed shaft 95. The tool spindles 
110 may be provided with any Suitable form 
of chuck to carry the before mentioned drill 
97, or a tap 114 as shown in the other heads, 
see Fig. 12. 
On the end of the feed shaft 95, see Figs. 

9, 10 and 11, is a gear 115 which meshes with 
the underside of a slidable rack 116 and whose 
opposite toothed face is engaged by a pinion 
117 carried upon a short shaft 118 journaled 
in bearing 119. This short shaft 118 carries 
a second pinion 120 that meshes with a ver 
tically operable rack 121 secured upon the 
upper end of feed rod 100. By this line of 
connection it will be clearly apparent that 
with the vertical reciprocations of the feed 
rod 100 and the consequent operation of the 
gearand rack connections therewith, the feed 
shaft 95 will begiven alternate forward and 
backward rotations in a manner to impart 
longitudinal movements to the drill spindles 
simultaneous with the constant drive of said 
Spindles as imparted from the shaft 98 of the 
feed works through its bevel gear connections 
before described. This line of drive is for 
the feed of tool heads D-D*, B! and B* 
while a forward and reverse drive is neces 
sary for driving the tap Spindles. 
- This forward and reverse drive mecha 
nism for the tap spindles is shown in Figs. 12 
and 13, which shows enlarged views of the 
tool head C* shown in Figs. 1 and 2, together 
with its drive connections. This mechanism 
is Somewhat similar to that shown in Figs. 9 
and 10, so far as the means for feeding the 
tool into and out of the work is concerned, 
therefore similar reference characters will be 
employed to designate these like parts. 

In order to obtain a reversal of the drive 
of the tap spindle for this head C*, as well 
as the other tap heads, C*, A! and A*, I have 
provided mechanism illustrated in these Figs. 
12 and 13 for automatically reversing the 
drive of the tap spindles at a predetermined 
time, so as to insure a forward cutting opera 
tion of all the taps to a uniform distance, and 

- quickly and automatically reversed, to run 
the tap out. In this respect it wili be seen 
that a pair of spacedapart beveled face clutch 
gears. 122 are loosely mounted upon the drive 
shaft 96, both being in mesh with and driven 
by the beveled gear 102 on the feed workshaft 
98. A slidable clutch member 123 is keyed to 
slide upon the drive shaft 96 to engage with 
the clutch face of one or the other of the 
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before mentioned clutch gears 122 and is con 
nected to be operated by lever 124 pivoted to 
a stud 125. - 
The free end of this lever is provided with 

a roll 126 for engagement with an arrow 
point 127 adjustably secured to a slide 128 
mounted for slidable movement in a bracket 129, the said slide carrying a pin 130 that is 
engaged by a cam 131 mounted upon the feed 
shaft 95. It will therefore be seen that with 
the constant drive of the shaft 98 the gears 
122 are both driven and the drive shaft upon 
which they are mounted is similarly driven 
according to the engagement of the clutch, 
slidably mounted upon the shaft, the one 
serving to drive the spindle in a forward po 
sition and the other in a reverse. The time 
of the reverse movement is determined by the 
movement of the cam on the feed shaft 95 
through the action of the lever and arrow 
point. s 

* The work to be finished, which as shown in the drawings, comprises radiator sections 
designated as a placed upon and carried On 
the four tables of the carrier, one at a time. 
These sections are loaded upon these tables 
while the particular table to be loaded is 
in a lower inclined position, See Fig, 3, These 
sections are first placed in a chute 132 which 
is supported upon a crossrod 138 Secured in 

* brackets 134 fastened to the sides of casings 
22 and 25. This rod also hingedly Supports 
a bracket arm 135, the lower free end 136 of 
which is connected by springs 137 to the sides 
of the beforementioned casings in a way to 
normally hold the free end of the bracket in 
substantially the position shown in dotted 
lines in said Fig, 3, and whereby the aligned 
surfaces 138 of this bracket are supported in 
proper position to receive the edge portion 
of the sections as they slide down from the 
chute 132 and to guide them into and against 
the guides 139 and 140, the latter being pro 
vided with a stop to limit Said moyement and properly position the piece, See Fig. 6: 

In this connection it will be observed that I 
have also provided manually operable means 
for clamping and holding these Sections upon 
the carrier during its movements from one 
station to another and while the sections are 
being operated upon. This clamping means 
is in part mounted upon the carrier and in 
part upon the casing 22 and will next bede 
scribed. 
Referring to Figs. 5, 6 and 8, 141 represents 

a crank handle mounted upon the outer end 
of the shaft 142 journaled in bearings 143 
and carrying a worm 144 upon its inner end. 
This worm drives a gear 145 mounted upon a 
short shaft 146 journaled in the side of cas 
ing 22. "This shaft carries a small gear 147 
which is positioned in the path of travel and 
for meshing engagement with four larger. 
gears 148 carried upon shafts 149 journaled 
crosswise in each corner portion of the car 

rier and in equal spaced relation one to the 
other. 
The short shaft 146 also carries a bevel 

gear 150 within the casing 22 that meshes 
with and drives a similar bevel gear 151 upon 
a longshaft 152 journaled within the casing 
22. This shaft also carries a bevel gear 153 
upon its upper end that meshes with and 
drives a like gear 154 upon a short shaft 155 
alsojournaled in the casing 22 and projecting 
therefrom and carrying a small gear 147* 
which like the gear 147 is positioned in the 
path of travel and adapted to be engaged by 
one of the four larger gears 148 of the car 
Ter. - 

Each of the short shafts 149 journaled in 
the corner portions of the carrier are pro 
vided with a beveled gear 156 upon its inner 
end which meshes with a corresponding bevel 
ed gear 157 upon shafts 158journaled in the 
carrier, and having a beveled gear 159 upon 
its inner end that meshes with a correspond 
ing gear 160 upon a screw shaft 161 also 
mounted in the carrier, though having its 
threaded end 
spondingly threaded sleeve 162 carrying a 

projected to engage a corre 
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right angularly disposed arm 163 upon which 
a clamping block 164 is hingedly supported. 
This hinge would be so constructed as to pro 
vide but a limited hinged movement of the 
block and would be soproportioned as topo 
sition the recessed- under face of the block in 
alignment for receiving the outer longitudi 
nal edge portion of the section when posi 
tioned upon the before mentioned guides 139 
and 140. 
From this it willreadily be seen that the 

turning of the crank 141 and its shaft in one 
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direction will obviously serve to draw the 
clamps down upon the radiator section where 
as the turning of it in the opposite direction 
will release the sections. This construction 
insures the simultaneous engagement of one 
of the larger gears 148 with the small gears 
147 and 147a with each rotation of the car 
rier. The purpose of this is not only to pro 
vide operative connections for the clamping 
means for the radiators beingloaded, but also 
to simultaneously release the clamping means 
for the finished radiator, which release is con 
nected to be operated from the same handle 
141 and shaft used for the clamping opera 
tion. When the finished radiator is released 
as suggestedit is free to slide out of its hold 
ing means through the slot 21 of the base and 
thus be discharged from the machine. 
Having thus described my invention, what 

I claim and desire to secure by Letters Pat 
ent is: w • . 

1. In a machine of the class described, 
spaced apart frames, a rotatable work carrier 
mounted between the frames and having a 
series of work tables, means for indexing the 
carrier to move the work from one station-to 
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, machine including a loading 

another for their respective operations, a 
series of tool heads arranged upon the front 
side of the machine on opposite sides of the 
carrier adapted for aligned drilling opera 
tions in opposite faces of the work, a series of 
tool heads arranged upon the rear side of the 
machine on opposite sides of the carrier 
adapted for aligned tapping operations in op 
posite sides of the work when the latter has 
been moved from the front station to the rear, 
a drive shaft for each series of tool heads, a 
feed shaft for each series of tool heads, and 
a variable speed-feed works for each Series 
of tool heads for providing variable Speeds 
and feeds therefor. 

2. Al drilling and tapping machine, in 
cluding a frame, a work carrier rotatably 
mounted therein to operate upon a horizontal 
axis, said carrier including four peripheral 
work tables, means for securing work pieces 
thereon, a series of tool heads mounted in 
operative alignment on both the front and 
rear sides of the frame and upon opposite 
sides of the work secured to the carrier, means 
for loading one of the tables of the carrier 
while in its lower position, and means for 
securing the said work piece to the carrier 
preparatory to the indexing, drilling and 
tapping operations, a drive shaft for each 
series of tool heads, a feed shaft for each 
series of tool heads, and a variable speed feed 
works for each series of tool heads for provid 
ing variable speeds and feeds therefor. 

3. A. station type of drilling andtapping 
station, two 

work stations and an unloading station, a 
horizontally rotatable carrier having four 
peripheral work tables, work receiving and 
clamping means for each of said tables, work 
loading means for one of said stations, a re 
leasing means for another of said stations, oppositely positioned a series of drilling and 
boring heads arranged to operate coaxial with 
the carrier and upon opposite sides of the 
work piece held upon the carrier, and a like 
arrangement of a series, of tapping heads 
arranged upon another side of the machine 
for aligning tapping operations in the holes 
of the work produced by the said drilling 
operation, a drive shaft for each series of 
tool heads, a feed shaft for each series of 
tool heads, and a variable speed feed works 
for each series of tool heads for providing 
variable speeds and feeds therefor. 

4. A station type of drilling and tapping 
machine, including a frame, a carrier having 
a series of work tables, means for indexing 
the same, means within the carrier for clamp 
ing work pieces thereon, means mounted in 
the frame for operating one of the said clamp 
ing means while the carrier is at restand for 
simultaneously operating another of said 
clamping means to release and discharge the 
piece of work. 

5. A station type of drilling and tapping 
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machine, including a frame, a carrier having 
a series of work tables, means for indexing 
the carrier, separate clamping means for 
each work table, a single operating means 
mounted in the frame for simultaneously 
Operating two of said clamping means, one 
to clamp a piece of work on a table and the 
other to release a finished piece of work from 
a table. 

6. A station type of drilling and tapping 
machine, including a frame, a rotary carrier 
having a series of work tables, means for in 
dexing the carrier, a work clamp operating 
means mounted in the frame, a work clamp 
provided for each of the said work tables and 
adapted to register with said operating means 
with each indexing operation of the table for 
the clamping and releasing of a piece of work. 

7. A station type of drilling and tapping 
machine, including a frame, a carrier having 
Several work tables, clamping means for each 
table, clamp operating means including gear 
ing for connecting with one of said clamping 
means for clamping a piece of work, and 
further gear connections for operating an 
other of said clamping means to release a 
finished piece of work, and means for operat 
ing Said clamp. . " 

8. A drilling and tapping machine, includ 
ing a frame, a station type of rotatable work 
carrier, means for indexing the same from 
station to station, a pair of tool heads mount 
ed On the frame at opposite sides of the car 
rier, a rotatable cutting tool carried in each 
of said heads, a single drive shaft for each 
two of said cutting tools, and reversing mech 
anism for said driving connections whereby 
the tool may be run out of the work. 

9. Adrilling and tapping machine, includ 
ing a frame, a station type of rotatable car 
rier having work tables, means for indexing 
the carrier from station to station, aligned 
tool heads positioned on opposite sides of the 
carrier, rotatable cutting tools mounted in 
the heads for aligned operations on opposite 
sides of a piece of work, a single drive shaft 
for each two of said cutting tools and reverse 
mechanism for said driving connections 
whereby two of said tools may be run out of 
the work simultaneously. 

10. In a machine of the class described, a. 
frame, a rotatable carrier mounted therebe 
tween having a series of work tables, means 
for indexing the carrier, clamping means for 
securing the work on the several tables, a. 
chute for supporting and directing the work 
to one of the tables, a vieldable arm pivotally 
hung from and between said Spaced apart 
frames for guiding the pieces of work to the 
tables when positioned at the loading station. 

|- a series of tool heads for drilling holes in said 
work pieces at one station, and a series of tool 
heads for tapping said holes at another sta 
tion. 

11. In a machine of the class described, 
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spaced apart frames, a rotatable carrier 
mounted therebetween having a series of 
work tables, means for indexing the carrier, 
clamping means for securing the work on the 
several tables, a chute for supporting and 
directing the work to one of the tables, a 
yieldable arm positioned between said frames 
and adjacent the said chute for guiding the 
pieces of work to the tables when positioned 
at the loading station, a series of tool heads 
for drilling holes in said work pieces at one 
station, a series of tool heads for tapping said 
holes at another station, and means for re 
leasing the finished work pieces from thema 
chine. 

12. In a machine of the class described, a 
base, spaced aparte frames, -: a horizontally 

- rotatable carrier mountedon the frame and 
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having a series of work tables, means for se 
curing work to the Severaltables of the carrier 
while in the loading station, means for releas 
ingsaidholding means when in the unloading 
position, the said base having an inclined 
opening through its central portion to receive 
and guide the finished work from the ma 
chine when released, a yieldable guide arm, 
hung between said frames, to guide the work 
to the tables when positioned therebetween. 

13. In a machine of the class described, a 
base, Spaced apart frames, a rotatable carrier 
mounted upon one of said frames, means for 
indexing the carrier, means for locking the 
carrier in its several work positions, pairs of 
tool heads arranged upon the two said spaced 
apart frames on oppositesides of the carrier, 
and rotatable work spindles mounted in the 
tool heads, a single drive shaft for each pair 
of spindles, those on the one side being in 
alignment with those on the other. 

14. In a machine of the class described, a 
base, a frame member mounted thereon hav 
ing a horizontally extended cylindrical bear 
ing, a carrier mounted thereon, a second 
frame also mounted upon the base and 
adapted to receive a portion of the said bear 
ing, a central horizontal shaft journaled in 
said bearing, indexing means connected with 
and operated from the shaft for alternately 
indexing the carrier, tool heads mounted 
upon the two said frames in position to oper 
ate on opposite sides of the piece of work 
carried by the carrier, changeable feed works 
for said tool heads whereby the proper rela 
tive feeds and speeds are provided. 

15. In a machine of the class described, a 
base, a frame member mounted thereon hav 
ing a horizontally extended cylindrical bear 
ing, a carrier mounted thereon, a second 
frame also:.mounted upon the • base and 
adapted to receive a portion of the said bear 
ing, means mounted at one end of the bear 
ing for indexing the carrier, means for lock 
ing the carrier, work holder upon the carrier 
andtool heads on oppositesides of the carrier. 

16. In a station type of machine of the class 

7 
described, the combination with a rotatable 
carrier, two series of tool heads, one each 
side of the carrier, a drive shaft and a feed 
shaft connecting each series of heads, a 
change speed feed works for each series of 
shafts and heads, and a drive shaft in com 
mon for all of said feed works. 
- 17. In a station type of machine of the class 
described, the combination with a rotatable 
carrier having two work stations, two pair of 
tool heads on each side of the carrier, a rotat 
able and longitudinally movable spindle for 
each head, a changeable feed works for each 
pair of heads providing an independent vari 
able speed and feed for each pair of tool 
heads, an automatic reversing means inter 
mediate of said feed works, and tool heads 
for reversing the said feed at predetermined 
times. 

18. In a station type of machine of the 
class described, the combination with a ro 
tatable carrier having two work stations, 
two pair of tool heads on each side of 
the carrier, a rotatable and longitudinally 
movable spindle for each head, a changeable 
feed works for each pair of heads providing 
an independent variable speed and feed for 
each pair of tool heads and automatic means 
for reversing the drive at predetermined 
times. - 

19. In a station type of machine of the 
class described, the combination with a ro 
tatable carrier having two work stations, two 
pair of tool heads on each side of the car 
rier, a rotatable and longitudinally movable 
spindle for each head, a changeable feed 
works for each pair of heads providing an 
independent variable speed and feed for each 
pair of tool heads, an automatic reversing 
means intermediate of said feed works, tool 
heads for reversing the said feed at prede 
termined times, an automatic means for re 
versing the drive at predetermined times. 

20. In a station type of drilling and tap 
ping machine, a frame, a rotatable carrier, 
a pair of tool heads mounted upon the frame 
adjacent to one side of the carrier, drive and 
feed shafts connected to operate the two said 
heads in like manner, a feed works connect 
ed to operate the two said shafts and heads 
simultaneously and connected to drive the 
spindle of said heads simultaneously at va 
riable speeds. 

21. In a station type of drilling and tap 
ping machine, a frame, a rotatable carrier, a 
pair of tool heads mounted upon the frame 
adjacent to one side of the carrier, drive 
shafts connected to operate the two said heads 
in like manner, means for adjusting said 
heads to and from each other upon the said 
frame and drive shafts, feed works con 
nected to feed the two said heads simultane 
ously and connected to drive the spindles of 
said heads simultaneously at variable Speeds. 

22. In a machine of the class described, a 
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