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| UNITED STATES PATENT OFFICE,

 To all whom it may congern: - -

HARRY E. TEMPLE, OF WEEHAWKEN, NEW

JERSEY, AND OLIVER L. DOSCH, OF DAYTON,
 OHIO, ASSIGNORS TO THE NATIONAL AUTOMATIC TOOL CO., OF DAYTON, OHIO,

' DRILLING-MACHINE.

" No. 931,001.

~ Bpecification of Letters Patent.
- Application filed April 15, 1907. Serial No. 368,426.

 Patented Aug. 10, 1809

Be it known that we, Harey B. Temrrr

and Oriver L. Dosen, citizens of the United

~of Ohio,

States, residing, respectively, at Weehaw-
1udsen, State of New Jersey,

ken, county of

and Dayton, county of Montgomery, State

- ful Improvements in Drilling-Machines; and

10

we do declare the following to be a full,
clear, and: exact deseri:
such as will enable others skilled in the art |
~to which it appertains to make and: use the
same, reference being had to the acecompany-
~ Ing drawings,

15

tion of the invention,

and to the letters and figures
of reference

- part of this specification.

20

‘29

30

This. invention: relates to. an automatic
multiple spindle drilling machine, and. is an
improvement of the automatic multiple spin-
dle.drilling machine

TOO]. . Cb.', of

vention. e
The object of the present invention is to

- ncrease. the utility and effectiveness of the

drilling machine of the prior patent, and
with. this end in. view the present invention

consists first—in means whereby five sides

or surfaces of a piecs. to be worked upon
may be drilled at one and the same time:
second—means - whereby the drills on the
turret head: may be removed and replaced

.~ - with greater facility than heretofore; third—

35

the. stanting
- machine;
head - rotating mechanism and the _
- driving mechanism are all controlled through
‘one initial driving medium- at the-turret-
‘head; sixtn—and certain -improvements in

40

45

50

- §8

means whereby the turret-head is indexed
‘more pesitively and accurately than hereto-
fore; fourth——certain improved means in
and stopping mechanism of the

fth—means whereby the turret-

the means for timing the operations of the
platen. =~ - = | | '

- Pr'eceding? g mﬂré detailed: deécriptidn’ of

the invention reference is made to the ae-
companying drawings, of which— o
Figure 1, is a front elevation of the ma-

chine, Fig. 2, is a rear elevation: Fig. 3,
is a longltudin-‘al-#*ertic&]fseet?:enal?' ele
- on-the hne o+ of Fig, 2. Kig. 4, is-an en- |

ation

larged sectional view on. the line v»-—v of

Fig: 1. Fig: 5, is a detail view of the start- |

ing mechanism, also the change-speed. meeh-

have invented certain new and use-

marked thereon, which form a

AC patented March 8, 1904,
No. 758,905, which patent has been assigned |
- to the National Automatic

| Co., of Day-
ton, Ohio, the assignee of the present in-

| of the means for feec
‘horizontal drill boxes.
‘vation of Fig. 12

| showin

plan view of the

platen

‘the same.

spiral gears for rotating the drivin

4

meehanism. ¥

turret-head: indezzin%

and front. cross

anism for raising the platen. Flg 6, s a de-
tail view of the means for raising the
Figs. 7 and 8, detail views of means for in.

| dexing the turret-head. Fig. 9, a sectional

7. Fig. 10, a

view on the line #u—wu of F 1% ,
ig. 7.

right hand side elevation of

ia‘ten.' -

ig. 11,

60

2 top plan view of the means for indexing

the turret-head. Fi
in%the front and rear

1g. 13, a front ele-
JFig. 14, an enlarged

. 12, a top plan view

65

sectional view on the line #—¢ of Fig. 13,

looking in the direction of the arrow (a)
ing means for feeding the rear hori-

zontal drill box. Fig. 15, an enlarged sec-

“tional view on the line #—¢ of Fig. 13, look-
Ing 1n the direction of the arrow (6) show-
| ing the means for feeding

the front hori-
zontal drill bex. Fig. 16, an enlarged top

with their %‘earin _
2. Fig. 17, a side elevation of the
mechenism of Fig. 16. Fig. 18, an enlarged

fer gears of the horizental drill boxes; this
mechanism is common te all of the horizon-

tal drill boxes. Fig. 19, a detail view of the

for the side horizontal drill boxes. Fi
a-detail view of one of the drill rails of the

turret-head. Fig. 21,.a sectional view on the
line ¢—¢ of Fig. 20. - Figs. ¢
‘tail views of the adjustable
the.turret-head drill rails,
tall view of the platen-indexing mechanism. |
| Fig: 25, is-a detail view of the means for re-
leasing the shot bolt of th

. 22 and 23, are de-
Fig, 24, is a de-

“platen-indexing
1g. 26, 18 a detail of the shot

bolt of the- turret-head indexing mechanism.

Fig, 27, is a detail view of the clutch-con-

trolling. cam and associated parts of. the
mechanism. Fig. 28,
a drill bar with grills,
Eindleﬁ_? and’ their gearing, detached from

S _

is a tep plan view o

: St a Big. 28. 1_
Throughout the specification, similar refer-

| enee characters indicate carresponding parts.

side horizontal drill boxes
and means for feeding

70

—_

sectional view of the clutches and the trans-

80

shaft
85

spiral gear for
90
95

ev-ne Fig. 29, 1s a side elevation 109
of the:drill bar shown in -

Main frame-work.—This feature of the

invention. is best. illustrated on Sheets 1—2 105

and. 3 of the drawings where 1 designates
the base plate upon which are mounted two
side- plates 2 and. 3 which are connected at

their lewer portion by a rear cross frame 4 -
frame 5. The upper por- 110




1-11""'

tions of the side plates are connected by the

~ turret-head bearing standards 6. = Extend-

10

15

20

25

- 30

ing from the left hand side of the machine,

and attached to the side plate 3 is a varable
speed driving gear frame 7 for supporting
the gears for driving the platen. All of the
above specified parts are suitably united by
bolts and screws. - -

- Turret-head mechanism.—This mechan-
ism is best shown in Ifigs. 1—3—4—20—21—

92993 and 26, where 8 designates the turret-

head frame mounted in the bearing stand-
ards 6, and 9 is the front plate of the turret-
head extending from the main frame of the
tnrret-head. Kxtending through the hub 82
of the turret-head is a main ﬁriv’ing shait
1) having on one end a master gear 11 which
engages six small pinions forming trans-

mission gears 12 which in turn, are loosely

mounted upon a transmission shaft 13.
14 and 15 designat¢ two members of a

clutch, the former member, to-wit—14 1s

splined to the shaft 13, and the latter jnem-
ber to-wit—15 is rigidly attached to the
transmission gear 12. At this point 1t will

'be borne in mind that only those drills on

the lower face of the turret-head rotate,
and for these drills the clutch devices just
referred to are intended, said .clutch de-
vices serving to throw the drills in gear at

the proper time, for example; referring to

Fig. 1, the lower right hand gear 25 1s con-
nected through the clutch members 14 and 15
and the pinion 24, therefore, receives move-

35 ment from the master gear 11. The mov-

able member 14 is provided with an inclosed
spring 16 which normally tends to separate

~ the clutches, and said movable clutch mem-

40
~ attached to the turret-head frame 8. Adapt- |

- shot bolt 17, is an inclined cam which may
45

ber is connected with a shot boit 17 which
recelves a supporting ring 18 at 1its other ex-
treme end, said supporting ring being

ed to engage the extreme free end of the

be termed a clutch-controlling eam} this cam
is on a stpporting rod 20 which 1s slidingly

supported in an extension of the turret-

head bearing standards 6, and said rod 1s

50

- 60

provided with a guide-plece 22  which 1s
rigid thereon and incloses at one end a
spring 21 surounding said rod; this spring
hes within the opening 23 in the bearin

standards piece, and the purposes of sal

spring are to maintain a suitable contact be-
tween thé cam 19 -and the end of the shot

bolt 17-and to permit said cam to yield when
. the teeth of the respective clutch members

14 and 15 come 1n alinement, or in such posi-

tions that do not ;})lermit of an engagement

of the clutches; when the clutches are in a

- 91 is'to move the shot bolt 17 with the clutch

“member .14 to such interlocking position.

G5

When the clutch members are thrown i as {

shown in Figs. 4 and 27, the gears 24 and

similar |
shaft 41 which has bearings In journals 42

931,001

95 are driven from the master gear and the
spindles or drills in the lower position on
the turret-head are being driven.

Each of the driving gears 25 is mounted
upon a shaft 26 which is journaled at 1its
forward end in the front plate 9 of the tur-
ret-head, and at its rear end in the main
turret-head frame 8; and has an anti-fric-
tion end thrust bearing 32; upon each of
these shafts 26 there are one or more spiral
gears 28 which are movable to any suitable
point along the shaft 26 and are maintained
in such position for the purposes and by the
means as follows: 33 designates slotted bars
supporting the side frames of the drill rails
34 : these slotted bars 33 are rigidly attached
to the front plate 9 of the turret-head and
the main turret-head frame 8. The side
frames 34 of the drill rails are attached to
the slotted bars 33 by means of bolts 33%;
the heads of said bolts working i1n T-slots
in the slotted bars 33 which permit of said
drill rails to be moved along the bars 33 to
any position. This adjustment of the side
frames of the drill rails renders necessary
the. proper positioning of the spiral gear 28
or the spiral gears 28 if there are more than

one upon the shaft 26. This spiral gear 28

is moved and locked in position through
means of a rack bar 27 which extends along

| one side of the shaft 26 and is adapted to
_engage with a toothed key 29 which lies

within the opening of the spiral gear and en-
gages the teeth of the rack bar at such times

‘when the spiral gear is in operative position.

The toothed key 29 is malntained 1n such
position as shown in Fig. 23 by means of a
retaining block 30 which '"es within a notch
in the hub of said spiral gear—see Fig. 22,
and i1s maintained within said notch or re-

cess by means of a leaf spring 31. In order

to release the toothed key 29 from the rack
27 on the shaft and thus permit the spiral
gear to be shifted to the desired position,
the retaining block 30 is drawn out against
the pressure of the spring 31 to a suflicient
extent to permit the rack 27 to pass under
said block thereby disengaging the teeth of
the key' 29. This spiral gear may be then
shifted to the desired position and again 1n-
terlocked with the rack 27 by rotating said
gear to the proper position to reéngage the
rack and the key ‘after which the retaining
block 30 is allowed to enter the recess as ve-
fore. The spiral gear or gears 28 engage a
gear 44 on an lniermediate gear

and 43 extending from the side plates 34.
(Geared to the shaft 41 are any number of
drills 47 through means of bevel pinions 39,
one of which is shown in Fig. 20, said pinion
39 engaging a similar pinion 40 fixed to the
upper end of the driving spindle 38 of the
drill. The bevel pinions 39 are splined to

70

75

80

85

90

95

100

105

110

115

120

125

the shaft 41 which is shown to be provided 130



031,001 a

-

“with ‘spline 45. The driving spindle 38 is gear 83 on shaft 84 having bearings 85

The worm gear 44

shown in Fig. 20 is the same as the. worm ! on the upper end of rod 57 having a turn g9s
‘gear 44° shown in Figs. 28 and 29, but in- buckle 60 for adjustment. and a spring -H8
stead of being employed upon the splined | exerting a normal upward pressure on the
shaft 41, is rigidly mounted upon a short 1 shot bolt, said shot bolt rod moving in upper
shaft 41° that has a bearing 432 and 281, | and lower guides 59. The shot bolt is re-
sald bearings 43¢ and 281 projecting from a | leased from the:indexing plate by the de- 100
- side of the drill bar 280. On the end of the scending platen and the following mechan-
shatt 41° opposite the worm gear 44* there [ 1sm: Mounted below the lower platen 106
1s a bevel gear 40* which engages a similar | is an arm 71 having a tripping block 72 ad-
gear 40* upon a shaft journaled in the drill | ;i_ustable. by means of screw 73. The block
bar; driven on either side of this main driv- | 72 In descending, engages the pivotal trip 105

Ing gear 40" through pinions 282 are a series |
of drill driving spindles 283 upon which |
sald pinions 282 are mounted and which:

spindles are mounted in the drill bar sides

and receive the drills 47. A suitable num-

ber of idlers 284 are employed to transmit
movement to the pinions 282 of the out-
lying drill driving spindles.
~of these drill
) head. '

has a series of periphers! Jocking recesses
M and a fixed conneection with the hub 82
of the turret-frame 8.

shot bolt will be referred to further in con-

nection with its coiiperative devices. The |
indexing plate is rotated by means of a-
worin wheel 97 fixed thereto and engaging |
a worm 93 on shaft 90 journaled in bear-
J1—92 and 96. On the lower end of the
shaft 90 15 a spiral gear 89 which drives:

. {
ings J1

said shaft and is itself driven from a spiral

l‘ .

| tion of the shot bolt. ously _
| the rocking of the shaft 68, the shot bolt 5¢
In Fig. 1, one
bars’ appears on the turret-

Justable serews 64 and
between these adjusting
lever 74 and rock shaft 75. Upon the other
‘end of the rock shaft 75 is the clutch fork
80 which engages the movable clutch mem-
ber 81, the other clutch member 82 being
“fixed to the spiral gear 83 and both of which '
run Joosely on the shai no
engagement with the clutch member 81. It

_ “When the turret-
head 1is indexed, it is held in position by the
shot bolt 36 entering a given recess 54. “This -

‘bolt 57 descends,

into operative relation. The shot bolt 56 is

pieCE7O o1 thE‘ arm 69. thC‘ tl‘lp pleCe (;9
1s rigid on rock shaft 8, the latter having
bearings in cross frames 4 and 5. Upon
| the rock shaft 68 there is a segment gear 67
I on the front por-*
S1m llltaﬁneous]v 'With- -

which engages a rack 66 on

1s released from engagement with the index-

ing plate and the clutch members 81 and
_ S o 1 82—F1g. 10, are thrown in
Lurret - head indexing mechanism—The

rotary indexing plate 53 of the turret-head

| gear, and niove-
ment 1s imparted to the turret-head. -

Iixtending from the lower portion of the

shot bolt are brackets 62 .and 63 having ad-
66h—I1g. 7. Lying

- when free from

will therefore be seen that when the shot

screws 1S the cluteh

journaled in a bearing 85 which 1s fastened | in the cross frame 4. A clutch member 82
between the edges of the side plates 34 by | is fixed to the spiral gear 83, and a co-
‘means of a lower jam nut 37 and a ‘washer operating clutch member 81 is splined upon
36—see Fig. 21: The lower end of the driv- | shaft 84, the latter shaft recelving move- 79
- ing spindle 38 is enlarged and recessed as at | ment from a bevel gear 86 theveon which
46 to receive the upper end of the drill 47, | engages a bevel gear 87 on shaft 88, the
and the lower threaded end 50 of said driv- | latter shafe being journaled in. the side
ng spindle receives a clutch nut 48 which | frames 8 and 7 . Upon the shaft 88 there
“1ncloses a collet 49 which grips the shank of | is a sliding clutch member 105 which 1S 75
‘the drill and maintains it rigidly in the | adapted to engage with a clutch member
socket of the driving spindle. Placed be- | 104 fixed to a bevel gear 103, which is loose
tween the enlarged portion 50 of the driv- tpon the chaft 88, Engaging the bevel gear
g spindle and the lower end of the bearing | 103 is a similar gear 102 on shaf 101 and
15 8) 1s an anti-friction bearing 51. The | moving with a pulley 100 on shaft 101 jonr- g0
~ power 1s mtroduced to the machine through | naled in l-)élu'imr:q'iri the sude frames 7. The
the turret-head, being conveyed to the main pulley 100 is connected to pulley 98 on the
driving pulley 52 on shaft 10. .| main driving shaft 10 by a belt 99. Tt will
 Referring to Figs. 28 and" 29, the drill.| be understood that when the clutch mem- o
20 bar 280 replaces the drill rail 84 shown n | bers 103 and 104, Fig. 5, and clutch mem- 85
- Fig. 20 on the turret-head and 1s attachable | bers 81 and 82, Fig. 10, are brought in op- "
- to the turret-head in the same manner as the - erative relation, the turret-head will be ro-
- drill rails 34. These drill bars 280 are util- tated, and the clutch members 105* and 104 .
1zed in place of the drill rails 34 whenever | are brought in operative relation when the -
it 1s desired to bring the drills 47 closer to- ‘machine 1s started by means hereinafter de- ‘9o
- gether than is possible when using the drill | seribed. When the shot bolt 56 is pulled’
- rails 34, and owing to the further fact, that | out of the notches 54 in the indexing plate,
8 greater number of drills may be driven | the cluteh members 81 and 82 are brought
from the drill bar. ' |

110
115
120

125

_ the screw 64 will engage
| the clutch-shifting lever 74 and will cause

130
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" the clutch members 81 and 82 to engage and | 4 and 5. Upon the shaft 110 there is a

will thus cause the spiral gear 83 to rotate,

- thereby rotating the turret-head through, as

before stated, the spiral gear 89. When the
shot bolt enters one of the locking recesses
54 in the turret head through the agency of
the spring 58, the lower screw 65 will en-

“gage the lever 74 thereby rocking the shaft

75 1n the reverse direction to disengage the

- 10

clutch members 81 and 82. When these op-

erations take place, the turret-head will

19

start and stop snddenly; this renders neces-

sary a cushioning device in the form of a

coill spring 94 which surrounds the upper
portion of the worm shaft 90 and is in-

closed  between a washer 95 rigid on the

- ment of gear 83 upon shaft 90. The worm |

20

29

shaft 90 and the bearing 96. The shaft 90
is splined in lower end to permit free move-

gear 89 is pinned to the shaft 90 in order to
permit of the slight movement of the shaft
90 due to the aforesaid causes. It is neces-

sary that the rock shaf} 75 be held in_ either

position temporarily; that is to say, when
the clutch members 81 and 82 are in engage-

~ ment, the shaft 75 must be held, and like-

wise when the clutch members are out of

~ engagement. This retaining device is 1llus-

30
85
40

43

trated in Figs. 7 and 9, and consists of a
rigid retainer 78 on the rock shaft 75 and
terminating in a pointed end, and a spring-

controlled retainer 77 of similar shape and

slidably mounted in a .boss 76 projecting
from the cross frame 4. On one side of the

spring-controlled retainer there is a pin 79 |

to prevent it from rotating in the boss. As
these  retainers are shown in Fig. 9, the
points are out of alinement, or one is slightly

 below the other,.and in this position, the
clutch members 81 and 82 are out of engage- |

ment. When the clutch members are in
engagement, the point of retainer 78 will lie

above the point of retaine®*77. In order to

index the turret-head to different positions
and not consecutively, a desired number of

‘the peripheral recesses 54 1n the indexing

plate 53 are provided; these are closed by

 the insertion of removable plugs 55, thus

50

permitting the shot bolt to pass over such

closed recesses until it reaches the desired
recess. . In indexing the turret-head con-

- secutively, all of these recesses remain open.

05

Platen mechanism.—1This. mechanism 1s

‘more particularly illustrated in Figs. 1—3—
6 and.24. The upper and lower members |

105 and 106 of the platen or work-table,

have dove-tail .connections allowing the up--
per member 105 to have independent hori-

~ zontal movement. These platen members

60

~ frame 107 which moves iIn side

are supported upon a vertical

ly-sliding

rames 92

- and 3; mounted upon said sliding frame 107

- 85

~ is a roller 108 which rides upon the periph-

ery of an elongated cam 109 which 1s fixed

to a shaft 110 journaled in the cross frames

‘again referred to.

ries a ratchet

gearing.

worm wheel 111 which engages a worm 112
on shaft 113 journaled in the side frames
2—3 and 7. 'L'he platen-carrying frame 107
has a variable rising movement to accom-
modate the different speeds of the drills and
the metal to be worked upon. This vari-
able movement of the platen 1s obtained
through the following change-speed mech-
anism. - '
(hange-speed mechanism for platen.—The
shaft 88 has upon it three differential gear
wheels 124, 119 and 115; the gear wheel 122
meshes with 124, said wheel 122 being loose

upon the worm shaft 113, and through these

gears 122 and 124 the maximum speed 1s ob-
tained for elevating the platen; the gear
wheel 122 has on one side a clutch member
123 which 1s adapted to be placed 1n and out
of engagement with a clutch member 121

splined on shaft 113. The intermediate

speed 1s obtained through the gear wheel 119
which is of decreased ‘diameter as compared

" to the wheel 124, said gear wheel 119 engag-

ing with a gear wheel 118 loose upon shait
113-and having on one side thereof a clutch
member 120, said clutch member 120 being
adapted to engage the other clutch 121 the
clutch 121 is adapted to be thrown in either
direction by a clutch lever 176 which will be

obtained through the smaller gear wheel 115
on shaft 88 which engages with the larger
spur wheel 114 which 1s also loose upon shaft
113 ; this last-named gear, to-wit—114 car-
pawl 117 which engages a
ratchet wheel 116 fixed to the shaft 113 and
constityting the moving engagement be-
tween the said shaft and the gear wheel 114.

The abvve-specified change-speed gearihg_

is substantially the same as is shown an

‘described 1n Letters Patent hereinbefore re-
ferred to. | |

Timing mechanism for platen.—The clutch-
shifting lever 136 is fulcrumed at 133 upon
a bracket 135 and 1s normally held in posi-
tion by spring 263 to cause the clutch 121
to engage the clutch 123 on the high speed

of the shifting lever,-is a rocker arm 132,

| one end of which engages a roller 134 which:

rides against the peripheral surfaces of the
timing wheel 129 on shaft 128, and the other
end of said rocker arm having a hook 137

~which engages the side pieces-131 on said

timing wheel 129.

131 designates a series of tr fp Eieces re-
f the rim of
the timing wheel 129; these trip pieces are

movably attached to the side o

arranged at suitable points to be engaged
by the hook end 137 of the rocker arm 132;
the object of said trip pieces is to trip the
rocker arm to rock the shaft 133 to actuate

the shifting lever 136 through the engage-

The minimum speed 1s.

Pivoted upon’ the same shaft 133.
which forms, as before stated, the fulcrum.
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mént'of the bthér end of the rocker ari 132-.['- speed--- due fﬁ'the*. low speed gear 114 being
driven directly from: the shaft 113 through

with the roll stud 134 which is mounted upon.
~an extended portion 136 of said shifting
lever. Tt will be undestood

-\ that the rocker
arm 132 1s loosely mounted
g lever shaft 133.

shown in engagement with the high-speed |

gearing, such engagement being effected

through the spiral spring 263, one end of
which 1s connected to the extended portion
~of the shifting lever 136, and the other end
of which is connected to- an upright lever
=62. s the gearing is shown'in Fig. 5, the .
cluteh is out of engagement, with either of

the clutch members 120 and 193, and the

bring about this condition, the rocket arm
132 1s tripped by ‘one of the trip pieces 131,

and to move said clutch devices to the inter-

mediate speed, the trip piece 181* which is
<hown to have a higher periphery than the
trip pteces 131, is In a position to engage
the nose 137 of the rocker arm. The trip
pleces 131 and 131® may have
length or depth and may be placed at any
desired point to effect the above results.
Arranged around the periphery of the tim-
ng wheel are a series of adjustable stop
pieces 130, the object and purpose of which

are to prevent the clutch 121 from' being

moved from one extreme position to the

~other, when it is only desired to move salid

cluteh from one extreme position to it 1n-

termediate position, for example, from a con-

nection with. clutch member 123 on the high
speed gear to its intermediate ‘position, at

which time the low-speed gearing is in oper-

ation.
place when the nose 137 engages one of the

trip pieces 131. The clutch lever 136 is thus
coirtrolled by the roller 134 engaging one of
the peripheral pieces 130. It will be borne |
(i mind that said clutch lever is so controlled
by the peripheral pieces 130 when the clutch
is thrown from the high speed gear 122 to
the mtermediate position of said clutch, at

which time, the low speed gear 114 is driven

through ratehet pawl 1145 the ratchet wheel

116 and upper gear 115 on shaft . 88 and
lower gear 114 on shaft 118, When .the

cluteh 121 15 moved from engagement with

cluteh 120 on

- of the trip pilece 131 onto a tiip plece 131,

60

- it will be seen that the. periphery of the trp
- prece 131* 1s higher than the periphery of

the trip pleces 131, and it is due to 'this

varlation that the cluteh is moved from the

~migh speed position shown in Fig, 2, to the

65- ment and the machine is operating under Jow

mtermediate position (not shown.)

clutch is shown in Fig. 5, 1t 1s out of engage-

upon -the shift-

1s.1n_the low speed condition: to

any desired

~This shifting of the clutch takes

~extending from shaft 110.

n the intermediate speed gear
118, to the intermediate position of said
cluteh 121, said cluteh 121 is prevented from

_ 1| 245 this se
moving too far by the nose 187 moving off |

Az the

the ratchet*'-pawl 117 and the ratchet wheel
116.. The trip and stop pieces 1311312 and
150 may be of any sizes and located at any
_ - _ | position to accommodate the desired speeds

As shown in Fig. 2, the clutch 191 is | o o

at any

in the rise of the platen.-

70

It will be understood that when the p.latén .

or work-table descends, it always moves un-
der the high speed gear, and if it is desired

‘to again elevate said platen under the same
‘speed, the clutch remains in gear with the
“high speed gear, but if it is desired to elevate
the platen under a slower speed, the clutch
80

shifted for the next desired speed through

disengages from said high speed gear and is

the engagement of the nose 137 with one of
the trip pieces 131 or 131®, and after the

platen has been elévated to its limit, the

clutch reéngages the high speed gear to lower
it. ;
the above-described timing mechanism, the

dhate gears 125 and 126, - _
Platen-indexing mechanism.—This mech-

anism 1s 1llustrated in Figs. 1—8—94 and 25.

and 1s also provided with a rack 146 on the

lower side, and a series of locking recesses
149 engaging the rack is a pinion 145 on
shaft 147 by means of which the Indexing

movements are given to the platen either

‘throngh the hand wheel 148 which is fixed

to the shaft of said géar wheel, or the index-
Ing movement is imparted to said platen
automatically through the segment gear 143

to the side frame 2 maintains said segment
gear In an operative position, said géar being
loose upon the shaft 110 and therefore sub-
Ject to friction due to the moving shaft

timing wheel

75

85 .

It will be borne in mind that through

‘platen cam 109 hereinbefore referred to, 1s

timed to elevate and lower the platen. The
shaft 110 of the cam 109 being the shaft
| upon which 1s mounted the worm gear 111
‘which is driven from the change-speed shaft
113—see Figs.'5 and 6. The
129 1s on shaft 128 which has its bearings in
side frames 3; this shaft is driven from oear
i Wwheel 127 which receives its movement from
‘the worm: wheel 111 through the Interme-

90

95

100

-As hereinbefore stated, the upper member
| 105 of the platen has a sliding connection -

-with the lower member as shown in Fig. 3,

105

110

A pin 144 fixed

115

which always has a tendency to place the .

segment gear 1n the position shown in

gment gear 1s rocked upon its

fulerum 110 by means of a series of cams
140 engaging a roller 141 and a projection -

Fig.

120

142 of segment gear 143; the cams 140 are

adjustably mounted in grooves 139 on the
tace of a disk 138, the latter disk being
rigidly mounted on the shaft 128. It will

be borne in mind that the shaft 198 also

carries the timing wheel and is driven from
shaft 110 as shown in Fig. 5. It will be seen

125

trom Fig. 1, that the disk 138 has six radial 130
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- number of cams 140 when it 1s necessary
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20.
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~end a roller 159 and is pivote
- end to the lower member of the platen 106;

415

o0

6o

- 60

‘end of the segm

to index the pla'(te'n for each side.of the

turret-head. As 'shown in Kig. 1, there are
only three of such cams so that the platen

‘is indexed three times while the turret-head

may - be indexed six times. Projecting

‘rigidly from the lower platen 106 is a hous-

ing 151 which contains a locking bolt 150
adapted to enter any of the locking notches
149 under the pressure of a spring 152
seated in said housing below the bolt. Pro-
jecting from the rear side of the locking
bolt 150 is a pin 163 which is in a position
to be engaged by the cam 162 on the extreme
ent arm- 143; this engage-

ment takes place immediately prior to the

engagement of the moving segment arm

with the pinion 145 In order to disengage
the locking bolt from the platen prior to the
movement of the pinion 145. At the limit

of the indexing operation of the segment |

arm 143, the locking bolt 150 enters a lock-
ing notch 149; at this time, the platen rises,
the locking bar enters -a locking recess
therein to hold it at its indexed position,
and the gear 145 is lifted out of engagement
with the teeth of segment 143 by:the raising
of the platen, and the roller 141 1s released
by a cam 140 on the disk 138. The locking
bolt 150 is also connected to a hand lever
153 by means of a pin 154 which enters an
elongated opening in the housypg 151 and
engages said locking bolt, so that the bolt
may also bé manipulated by hand to unlock
and lock the platen; the hand lever 153 i1s
fulcrumed at 153* and has an extension 155
forming a bell crank lever upon the lower
end of which is pivoted a lever 156, the lat-

ter lever is connected at its forward end
“through an adjustable screy 161 to a depend-

ing link 158 which carries upon its lower
at its upper

engaging the roller 159 1s a cam or tapering
surface of a block 157 forming an inclined

plane, said block being fixed to a frame 160

on the side frame 3, and is therefore station-
ary ‘while the roller travels against the in-
clined surface, and in connection with the

thrust rod 156, the levers 155, and 153, main-

tains the locking bolt 150 in any of the
locking recesses while the platen is ascend-
ing ; this mechanism provides more positive
nreans for retaining the ‘locking bolt 1n
locked position and while the platen 1s ris-
ing, and affords means for this purpose in
addition to the spring .152. -~

Horizontal drill - driving mechanism.—

The above mechanism 1s 1llustrated on Sheets .

'1—9—8—8--9—10-—11—12 and 18. On the

main driving shaft 10 there 1s a gear wheel
164 which drives a similar wheel 165 mount-

‘grooves which may accommodate a similar |

931,001

ing with the wheel 165 is a bevel gear 167
which drives-a similar gear 168 on shaft 169
upon the lower end of which 1s a bevel gear
170 engaging a similar gear 171 on shaft
172. The shaft 172 drives the rear hori-
zontal drills in the drill box 182. The bevel
gear-170 is splined to the shaft 169 and the
gear 173 is splined to the shaft 172. In
mesh with the gear 173 1s a transmission

‘gear 174 through which movement 1s con-

veyed to a gear wheel 175 on lower hori-
zontal shaft 176; the latter shaft extends
entirely through the machine and at its for-
ward end is provided with a gear 235 which
drives the front horizontal drills to be here-

‘inafter described in connection with the front

horizontal drill mechanism.. Midway of the
shaft 176-is a gear box 180—see I1g. 19,
which forms a bearing for the shaft 176 at

that point. Mounted within said box 1s a

spiral gear 179 which engages a similar gear
178 splined on shaft 177. ‘The box 180 also
provides a bearing for the shaft 177 which
drives the side horizontal drills to be herein-
after described.

- Rear horizontal drill . mechanism.—The
above mechanism 1s 1llustrated on Sheets
19—13 and 14. Projecting from the lower

platen 106 is a frame 181 which supports the
1+ v drill box 182, through the intervening

shide 183. Slidingly mounted upon the frame
181 is a slide 183 which supports said drill
box, the box being rigidly attached to said
slide, und the latter being movable in guide
ways 184 1n the frame 181. Upon the lower

side of the horizontal slide 183 is a rack 185

which is engaged by a segment gear 186 on
rock shaft 187 supported on brackets 182.
Also on shaft 187 1s another segment gear

| 189 which is in mesh with a vertical rack
190 on a slide 191, said slide 191 being mov-
able in guide ways 192 on the side frame 3.
The rear horizontal drill box is fed inwardly

to the work by the upward movement of the
platen 105. The platen moves upwardly six
times while the drill box has one or more
movements to its feeding position, 1t there-

fore becomes necessary to provide means to

regulate these movements of the drill box at
the proper period during the movements of
the platen. It will be seen that if the shde
191 1s kept stationary as the platen rises, the

gear 189 will roll on rack 190, thereby rock-

-1ng shaft 187 and the gear 186. As the gear

186 1s in mesh with the rack 185 on the sﬁide

188, the drill box 182 will move inwardly at
‘the rise ot the

laten as before stated. But

‘as 1t 1s desired for the drill box 182 to be fed

inwardly one or more times to the platen
rising six times, 1t becomes necessary to pro-
vide means to release the vertical shde 191
so that the said slide will rise with the
platen. As this slide 191 rises with' the

ed upon a boss 166 on the journal 6. Mov- | platen, the gear 189 will not roll on the rack
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- and the drill box is not fed to its work.

- subject to be moved upwardly with the

19

20

25

35

~ hand pin 196. During this period of engage-

40

5 .
thus feed the drill box 182 to the desired ex-
tent and which feeding operation takes place |

50

60

segment ~gear 189 is moved owing to the
bracket 181 being moved upwardly with the

dexing movement of the platen 105 and aec-
~ cording to the extent of such movement, for | | | o S
- Instead of employing additional segment -
gear 186 to actuate the rack of the front

tor example, the shot or rise of the platen is

of the rise of the platen the drill box is fed

shde 191 by the cam 200 on the platen being’
~ moved against said pins in the indexing |

~ the platen, the said cam .maintains such
- locking engagement between either of said
~pms and the slide 191 by riding against the

. 981,001

be fed inwardly. When the slide 191 is re-

sufficient to carry said slide upwardly at such |

times when the platen is moving upwardly
As the slide 191 is shown in Fig. 12, it is
platen and the gears 189 and 186 are not

effective for actuating the drill "box, but
when the slide 191 is locked by means of

either of the pins 196 and 197, the upward |

movement of the slide is arrested and the
drill box is fed in owing to the rack 190

actuating the gear 186 through 'the_'_:'-;egment |
- gear 189, At this period, it will be under-

stood that the rack 190 i stationary and the

L -

platen. . The pins 196-and 197 are moved to
positions to lock theslide 191 during the in-

example, 200 designates a cam which is-lo-
cated at the desired point on the surface of
the horizoutally - mevable platen 105, said
cam being adjustable to the desived position.
acording to the rise to be given the platen,

first. determined and then the cam 200 1s
placed in the proper position so that Wwhen it

1s_1ndexed by the horizontal movement, it |
will engage either of the ] cking pins 196 or

197 according to the extent of.horizontal

movement to be given to the horizontal slide |
183. In other words, one of the pins provides
- for the locking of the slide 191 during the en-

tire rise of the platen, for example, the left

ment of the pin 196 and the entire rise of the

platen, the drill box is given its greatest |

feeding movement. The pin 197 engages the
shide. 191 to lock it to cause the rack 190 to

actuate the segment gears 189 and 186 only |-

part of the extent of the rising platen and to

after the pin 197 has so engaged the slide 191
to lock 1t.  I'rom Fig. 13, it will be seen that

the slide 191 has an élongated slot 195 in |

which the pin 197 projects, and it will be
seen that the slide 191 15 moved upward to
the limit of said slot before the pin 197 ar-
rests its movement. During the remainder

mto the work. The pins 196 and 197 are
mserted in the orifices 194 and 195 in the

movement of the platen, and in the rise of

190, consequentlj;. the drill box 182 will not N Referring more partittularly to the spin-
| 1ly. _ ‘ | dles of the rear drill box, these are driven
leased, the friction of the various parts 1s |

7.

65

from a master gear 207 in drill box 182 and .
-mounted on shaft 172—see Fig. 3. In mesh

with this master gear are idlers 205 lying
- within the drill box and engaging the oears

204 on the drill spindles 202. On the inner

ends of the drill spindles are the chucks 203

‘desirable points-in the boxes, and this is true

that connect the drills proper to their re-
spective spindles. =~
1t will be understood that the drills may
be of any desired sizes and located at anv

of all the horizontal drills.

70

75

~The drill box 182 is pro?iﬁed' with a

{ eap 206 inclosing the top thereof. .
- Front horizontal drill mechanism.—The

80

front horizontal drill bex 209 is substan- -
tially the same in construction as the rear

vox just described and is operated substan-
- tially in the same manner as the rear drill

box with some variations which will now be
described. o . .

drill box slide 210, a crank 214 is connected

to the shaft 215 which is journaled in brack-
ets 216. The front drill box slide 210 is

88 -

90

supported on a frame 208 extending from -
the lower platen and provided with guide -

ways 211.  The crank arm 214 is attached
to a connecting rod 213, and the latter is

95

connected to an arm 212 extending from the
slide 210 and thus the necessary horizontal

movement of the front drill box slide 210 is

1mparted to the shaft 215 through the seg-
‘ment gear 217, the rack 218, and the slide 219
‘1n the guide way 220. Both slides 191 and

219 of the rear and front drill boxes dre

100

maintained in their inclosing guide frames

192 and 220 by means of retaining plates 193

guide frames. -

105

{ and 221 attached to the inner sides-of said =

207 and 227 designate 'Sup'porting brack-

ets which are attached to the rear sides of -
‘the guide frames 192 and 220 and serve to

limit the downward movement of the slides

191 and 219. The front drill box side frame

110

219 1s provided with a single locking pin

223 and extension 225 which is similarly
operated upon by an adjustable cam 226 in
the upper face of the platen 205; the slide

pin, and the pin, together with the pins 196

‘and 197 are provided with springs 198 and
224 to normally hold them out of engage-

115

| 219 has a single aperture 222 to receive said

120

ment with the apertures in,said slides 191

|- and219. . ,

Resting on the slide 210 is the front hori-

zpntal drill box 209 which supports drill

~spindles 228 having driving pinions 229

_ ae. are driven from a master gear 230 on shaft
extended arm 199. = -~ 1231 geared to the shaft 176 by means of gear

125
and intermediate idlers 232; these spindles
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wheels 233234 and 235, the latter gears will

be again referred to in connection with the
cluteh members £56 and 257 shown in Fig.
18, and adapted to throw in and out all of
the horizontal drills. |

Side Torizontal dvill mechanism.—The

“above mechanisin is-shown on Sheets 1 and
12 and the mechanism of one 1s the same as

“that of the other. Tn Figs. 16 and 17, the

10.

left hand side drill box and its accompany-
Aang meehanisiyis illustrated. but 1 must be
understood that the rieht hand side drill

+hox.and -1ts accompanying mechanism 1s the
ssame In all substantial particulars. On the

15.

upper platen 105 there is mounted a fixed

oulde 288 which supports a horizontal shde

- 937 to which the drill box 236 1s rigidly

connected. Also supported on the shde 237

s a horizontal rack 239 which 1s designed

20 to engage a pinion 242. the shaft 241 of

which 1s mounted in brackets 240 projecting
from.the bhase 238; also projecting vertically

~from the base 238 is a guide or housing 245

05

35

40

but

open on its inner side and loosely supporting
a vertical rack 244 which engages.a pmion
248 at the other end of the shaft 241. 1t will

be seen that in the horizontal or indexing |
movements of the platen 105, the rack 244

as well as the other parts attached to the
base 238 will receive similar movement, or

in other words, all the mechanism shown
“in Tie. 17 with the exeeption of the trame

) .

3 wrll. be similarly moved with the platen,

neither of the pinions 242 or 243 will
be actuated by their respective racks 239 and
244 during such horizontal movement of the
platen; in such horizontal movement of the

“platen, however, the uprieht rack 244 will

be moved below a projection 246 on the sta-
tionary frame 3 and above a lower projection
247 on sald stationary frame and shown In

 dotted lines in Iig. 17, and in full lines 1n

- Fig. 1.

45

50

y. 1.. It will thus be seen that when the
platen is indexed, the rack 244 will lie be-
tween these projections 246 and 247.  When
the platen ascends from this indexed posi-
tion, the rack 244 is arrested by contact with

‘the projection 246 and is thus caused to actu-

ate the pinion 243 to rotate the shaft 241,

the pinion 242 and the horizontal rack 239
to feed the drill box to its work. The drill

spindles 248 are journaled in the sides of

the box 236 and have driving gears 249 and

1dlers 250 which receive movement from the

55

60

master gear 251 on shaft 252. 253 are oil

slots or openings in the top of the drill hox'|
to feed lubricating substance through oil

Lioles 254 to the spindles. - It will be borne in

‘mind that it is only during the shot of the

platen in which the drills are fed that they

rotate; this is true of all of the horizontal
drills. ' '

Clutch mechanism for controlling the hori-

Y

‘the frame and
cluteh locking

931,001

shown in Fig. 18, and it will be understood

that it is common to all of the horizontal
drill boxes. The shaft 252 upon which one
of the master gears is mounted, has a bearing
in the hub of the gear wheel 233, which 1n
turn, has a bearing in the bracket 2535 which
is secured to the upper member 105 of the
platen. The gear 233 is loose upon said shaft
and transmits movement to sald  shaft
through clutches 256 and 257, the former of
which is on the face of said gear 233 and the
latter cluteh member is splined to said shatt

and is controlled by: a spring 259 on said

chaft on one side. and a shoulder 258 on said
shaft on the other side of said clutch mem-
ber 257. These clutch members and spring
are inclosed in a cvlindrical housing 260
hich is secured to the gear 233, and conse-
quently. rotates therewith. The s=haft 252,
it will be borne in mind has a longitudinal
movement due to the feeding of the drill box
through the mechanism previously described
and shown in Figs. 14—15—16 and 17; at
such times the clntelh members 256 and 257 en-
oage, and the shaft 252 1s rotated from the
gear 235 on shaft 177, and the intermediate
oear 234; these latter gear wheels 234 and
285 are inclosed within a housing 261 and
are subjected to the necessary lubrication

therein.  As hereinbefore stated, the shaft
177 receives movement from  shaft 176

through spiral gears 178 and 179—IN1g. 19,

In the front horizontal drills the shaft 231
s stiilar in funection to the shaft 232 of the

side horizontal drills, and shaft 177 is simi-

lar in function to shafts 252 and 176, and
likewise shaft 172 is similar in function to
the shafts above mentioned. The bevel gears
170 and 171 introduce power to all of the
above-mentioned shafts, driving the rear
spindles of the drills directly through shatt
172 and the other horizontal drill spindles
through the transmission gears 173—174 and
175—see Fig. 3. |

Starting and stopping méchanism of the
platen.—As hereinbefore stated, the differ-
ential feed movements are given the platen

“throngh the mechanism shown i Ifig. b,

which has hereinhefore been fully described;
said mechanism having the shaft 88 provided
with the clutch members 104+ and 105*
through which the power is introduced and
cut off. As the mechanism is shown in Fig.
5, the power is cut off by the separation ot
the clutch members 104 and 1052, the latter
of which is movable by being connected to
the clutch lever 262 having its fulcrum on

pivetally connected to a
bar 264, the inner end of
which has a shoulder 265 which 1s adapted
to engage a projection 266 on the frame 7
when the . clutch is thrown in; when the
clutch is thrown out -as in Fig. 5, the right

zontal drill .boaaes.-_—-——'l‘he above mechanism is | hand noteh or shoulder on said bar 264 will
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~lug 278 on the disk 277 on shaft 198,

15 |
- are released as shown; the effect of the en-

engage said prc)jeétibn. Projecting from a

side of the bar 264, is a pin 267 which enters

a cam slot 1n the crank 268; the said crank

being fixed on a short shaft 269 to which a
second crank 271 is likewise. connected and. |

also a hand-operating lever 270. Linked to

the crank 271 is'a thrust rod 272, the free
end 279 of which is suitably supported on a

portion of the frame 8. Pivoted at 273 to

the thrust rod 272 is a stop and release lever
276 having its extended end 274 adapted to
be moved in and out of the path of a sto
. When
the lever 276 is engaged by the lug as shown
in Fig. 5, the clutch members 104 and 1052

- gagement of the lug with the end of the lever

- 276 being

20

29

- path of the lug 278 and the lever 270 is-

30

of the clutches

ng to move the thrust rod 272 to
rock the shaft 269 and to elevate the clutch
locking bar 264 through the pin and slot 267
and 268 engagement, and to free the end of

sald bar 264 from the projection 266, at.|
the spring 268 pulls the clutch

which time,
lever 262 and thereby causes a disengagement
feeding mechanism. To throw in the power

by connecting the clutches, the lever 976 1s
elevated to move the end thereof out of the

lowered to reéngage the locking bar 264 with

- the projection 266. A spring 275 holds the

40 A |
- the line shaft (not shown) to the turret-head
shaft 10 to rotate the turret-head intermit-
tently when indexed during the operations

15

. 50

end 274 of the lever 276 in
engaged by the lug 278. - -

It will be understood that the horizontal
drill boxes areplaced in their respective

a position to be

positions when the -machine is assembled
and shipped from the factory, and all ad-
Justments are made. When so assembled

and adjusted, the machine is operated briefly
as follows: The power is introduced from

of the machine, and also to drive the drills
and all- of other moving parts of the ma-
chine. The platen rises initially to Ppresent

the work to the turret-head and the hori- |
zontal drill boxes; in descending, the platen
‘sets 1n _motion the turret-head - indexing

mechanism, and releases the shot bolt mech-

~anism to unlock the turret-head prepara--

tory to the next ascension of the platen in

the locking operation of the shot bolt.

. We claim:

55

- feed table.

1. In a drilling machine, a turret-head;, a

platen or feed table, and means interposed

between the turret-head and the feed table

 whereby the turret-head is intermittently ine
dexed by the movement of the feed table in |

retreating, and means for actuating said

2. In a drillin‘g machine;-a turrét—head,' a

- platen, means for indexing said turret-head,

Teans for locking the turret-head when in-.

to cut off the power for the

[ d'_e'xed, ,Sa'id"' indexing :meai‘ls' a,nd _locking" 65

1

the lowering of the platen _
‘which the turret-head is indexed, means for
driving the indexed drills of the turret-head,

ret-head

means arranged to be actuated by the re-

treating platen, and means for actuating

said platen.

3. In a drilling machine, a platen, a drill
box on said platen, means for .feeding the
driil box in a direction parallel with the
platen adapted to be actuated by the upward

|_
p |

movement of the platen, means for driving

the drills in the box, and means for raising

and lowering the platen. =~

4. In a drilling machine, a turret-head, a
platen, a horizontal drill box on said platen,
Ineans arranged to be initially actuated by

means for feeding said -drill box arranged
to be actuated by the upward movement of
the platen, and means for driving the drills

of said drill box. o ._
5. In a drilling machine, a turret-head,

means to index said turret-head, a shot bolt
to lock said turret-head when indexed. a ver-
tically-movable platen, means adapted to be
actuated by said platen in descending to
lower the shot bolt, and means adapted to

and through

70

50

85

90

be actuated by the shot bolt in descending to -
set 1n operation the indexing mechanism of

the turret-head. | -

6. In a drilling machine, a turretfhead,

means for indexing said turret-head, a ver-

95

tically-movable- platen, a shot bolt to lock

the turret-head in its indexed position,

means adapted to be actuated by the platen

when descending to disengage.the_, shot bolt
and to lower it, clutch mechanism connected
to operate the indexing mechanism, and

100

means on the shot bolt whereby said clutch.

~mechanism is controlled and enabling the
indexing operations of the turret-head to

take place when the platen is descending.
7. A drilling machine comprising a frame,

therewith and movable parallel with the
face thereof, a guide on the frame, a slide
movable therein parallel with one direction
of motion of the platen, a lock for the slide,

sald lock being so disposed as to coiperate
‘with the platen in certain positions of its

lateral motion with respect to the slide to

| lock the slide to the guide, and a connection -

105

‘a platen mounted to move in two directions
‘at an angle to each other, a drill box carried

110

115

between the slide and the drill box adapted -

to be operated by the relative movement of
the slide with respect to the platen to move

‘the drill box parallel ‘with the face of the

platen. S
8. In a drilling machine, a rotatable tur-

having a multiplicity of sides, a
~drill bar adapted. to be mounted. on any
side of said turret-head, a drill spindle jour-

120

128

nal adjustably mounted on said drill bar, -

a drill spindle mounted in said journal, =



10

S )llned shaft mounted on the drﬂl bar and

- .lymg parallel thereto, means to transmit

10

15

motion from said splmed shaft to said drill |
spindle, and means to transmit movement |
to said splmed shaft.

9. In a drilling machme, a turret- head, a

platen, a stop- motmn mechanism comprising

an actuating shaft a clutch on said shaft,
means driven from sald shaft to index the
turret-head, means driven from said shaft
to index the platen, a rotating disk driven

from said shaft, and means mterposed be- |

tween sald c]utch and said disk for actuat-

ing the clutch to stop the turret- head and
platen Indexing means. -

10. In a drlllmg machine, a turret head, a

‘platen, a stop-motion mechamsm comprising

~an actuating shaft, a clutch on said shaft,

20

means driven from sald shaft to 1ndex the
turret- head means driven from said shaft
to index the platen, means whereby the

931,001

clutch may be thrown to actuate the turret-
head and platen-indexing means, a disk
driven from said shaft, a trip on said disk,

~a lever adapted to be engaged by said trlp,

and connecting mechanism between said le-
ver and said clutch, and by means of which
sald lever 1s adapted to be disengaged irom
the trip-piece prior to the actuation of the
clutch-throwing-in mechanism.

In testimony whereof we affix our signa-
tur~< each 1n the presence of two witnesses.

HARRY K. TEMPLI.

OLIVER L. DOSCH.
VVltnesseq to Harry LK. Temple’s signa-

ture:

GeorGE LiMoOUZE,
Ricup. T. ATKIN

Witnesses to Oliver L. Dosch’s signature:
R. J. McCarry,
Epwarp Busch.
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