
May 31, 1932. W. W. SMITH 1861,099 
MULTIPLE DRILLING MECHANISM 

Filed Jan. 25, 1930 5 Sheets-Sheet 

2 

-- 
Z77 2/e72 (o7. 

e/Cz Maazce Ze ovy Z/2 
(43.ygyz-7-6-4-Y4% 

  



1,861,099 W. W. SMITH 
MULTIPLE DRILLING MECHANISM 

May 31, 1932. 

Filed Jan. 25, 1930 5 Sheets-Sheet 2 

. . . (44.62%-sa-2. vey 
16273 

Z77 /e727o 7. 
(ova (Z(zce 2/277zzz/ 

25 
C 

  

  

  

  

  

  



May 31, 1932. W. W. SMITH 1861,099 

MULTIPLE DRLING MECHANISM 

Filed Jan. 25, 1930 5 Sheets-Sheet 3 

Z9 

-m- 2 Z(7 -4 
l C 

e 26 

26. N, 2 SS 

Af 

y^, 7 2 f : f 
f v. A 
y VA 

ff y w 
i y 
-- --- 

“SY2 &S 26S-6/ 
f Z722/e72 ZOZ?.. 

Y, a/azzazce (c. 5772 (7e, 
{} // 94%. 6.24%; Z-47s 

  

  

  

  

  



May 31, 1932. W. W. SMITH 1,861,099 
MULTIPLE DRILLING MECHANISM 

Filed Jan. 25, 1930 5 Sheets-Sheet 4 

sW NS.2 
, N N N 

N 

7/6 
$ 33N 
SR 9). &W ŽSea Y() (S2 

Nx N s ZoZ. 
26 4-y22%226Tiz 

& 
% & 

    

  

  

  

  

  

  

    

  

  
  

  

  

  

  

  



May 31, 1932. W. W. SMITH 1861,099 
MULTIPLE DRILLING MECHANISM 

Filed Jan. 25, 1930 5 Sheets-Sheet 5 

2WSA 3 EIF4 

N %N 7 NZN 
N - , , 

% N 
24 PN Y 2-HNSHy 

W N N 

Z722/6272 ZoZ. 
?eafare 257 (7 

(4/ sy %ra. 

  



0 

20 

25 

30. 

... 35. 

40 

45 

50 

Patented May 31, 1932 

UNITED STATES 

1,861,099 

PATENT OFFICE 
WALLACE W. SMITH, OF CHICAGO, ILLINOIs 

MULTIPLE DRILLING MECHANISM 
Application filed January 25, 1930. Serial No. 423,439. 

My invention relates to multiple drilling 
mechanism and more particularly to drill 
ing mechanism comprising means whereby 
selected ones of a gang of drills may be caused 
to operate and the others thereof be rendered 
inactive for drilling. - -- 
One of my objects is to provide novel, sim 

ple, and positively operating mechanism of 
the general character above referred to; and 
other objects as will appear from the follow inscript eferring to the accompanying drawings: 

Figure 1 is a view in front elevation of a 
drilling machine embodying my invention. 

Figure 2 is an enlarged view in vertical 
sectional elevation of the reciprocable drill 
carrying head of the machine. 
Figure 3 is a view in side elevation of the head of Fig. 2. 
Figure 4 is a section taken at the line 4-4 

on Fig. 2, and viewed in the direction of the 
aOWS. 

Figure 5 is a view in elevation of one of the 
plurality of valve devices forming elements 
of the machine. - 
Figure 6 is a longitudinal sectional view of 

the valve device of Fig. 5. 
Figure 7 is an enlarged broken longitudi 

nal sectional view of one of the similar drill 
holding mechanisms showing it in retracted position. 

Figure 8 is a section taken at the line 8-8 
on Fig. 7 and viewed in the direction of the 
2OW. s 

Figure 9 is a view like Fig. 7 showing the 
mechanism illustrated therein in a position it 
assumes after advancing the drill-holding 
spindle thereon, in the head to operative po 
sition under the action of fluid pressure Sup 
plied thereto, but before such fluid pressure 
has conditioned the clutch mechanism in op 
erative position. 

Figure 10 is a section taken at the line 
10-10 on Fig. 9 and viewed in the direction 
of the arrow. 

Figure 11 is a view like Fig. 9 showing 
the mechanism illustrated therein in a posi 
tion assumed by it after the fluid pressure. 
has conditioned the clutch mechanisms for 
operation. . . . . . . . . 

Figure 12 is a section taken at the line 
12-12 on Fig. 11 and viewed in the direc 
tion of the arrows. 

Figure 13 is a view like Fig. 7 showing 
the mechanism illustrated therein in the po 
sition assumed by it when the drill associated 
therewith is drilling; and 

Figure 14, a section taken at the line 14-14 
on Fig. 13 and viewed in the direction of the 
arrows. 

I have illustrated my invention as em 
bodied in a conventional drilling machine 
wherein 15 is a solid base member from which 
rises horizontally spaced upright frame 
members 16 formed along their inner, oppo 
sitely facing, sides 17 with guide grooves 18 
in which a drill-carrying head represented at 
19, is vertically reciprocable, the head 19 be 
ing associated with any suitable means (not 
shown) for reciprocating it toward and away 
from the work represented at 20 and sup 
ported on Spaced apart uprights 20 mounted 
on the base 15 in accordance with common 
practice. 
The head 19, shown as adapted to carry 

six drills forming a gang thereof, but the 
number of which may be increased or de 
creased, as desired, is bored to present 
stepped bores 21 corresponding in number 
to the number of drills to be supported in 
the head. 
In the lower portions of the bores 21 are 

bushings 22 held in place by screws 23, and 
slidable and rotatable in the bushings 22 are 
the tubular lower sections 24 of drill-holding 
rotatable spindles provided between their 
upper and lower ends with exterior annular 
flanges 25 which oppose the upper ends of the 
respective bushings 22. 
Telescoped with the upper ends of the spin 

dle Sections 24 are solid spindle sections 26, 
the sections 24 being slidable on the sections 
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26 and having interlocked driving connec 
tion therewith, as by forming the upper por 
tions of the interior walls of the spindle sec 
tions 24 of hexagon shape in cross section 
and the spindle Sections 26 of corresponding 
shape in cross section. . . . 
The upper ends of the spindle sections 26 

are journalled in bushings 27 positioned in 
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the upper ends of the bores 21, the spindle 
sections 26 being provided, below the bush 
ings 27, with annular flanges 28 between 
which and the adjacent stepped portions 29 
of the bores 21, end-thrust-resisting ball 
bearings 30 are confined. 
The spindles thus formed are connected 

with any suitable means for rotating them 
such as those illustrated in part and of a 
common and well known construction, the 
means shown comprising heads 31 on the 
upper ends of the spindle sections 26 to which 
are pivoted at 32 driving elements 33 which 
in practice would be rotated from any suit 
able source of power; the heads 31 opposing 
the upper ends of the bushings 27 and, to 
gether with the flanges 28 on the sections 
26, preventing vertical movement of these 
spindle sections in the bushings 27. 
Surrounding the upper ends of the spindle 

sections 24 and slidable therealong are sleeves 
34 the lower portions of which are of re 
duced diameter as represented at 35, pins 36 
extending laterally from the spindle sections 

is 26 and into elongated slots 37 in the sleeves 
34 limiting upward movement of the sleeves. 
Surrounding the reduced portions 35 of 

the sleeves 34 and confined between the 
flanges 25 on the spindle sections 24 and 
shouldered portions 38 of the sleeves 34 are 
coil springs 39 which tend to hold the sleeves 
in the elevated position relative to the spin 
dle sections 24 as shown in Fig. 9. 
The sleeves 34 are provided at their upper 

1 ends with inwardly extending flanges 40 at 
which the sleeves lap the upper ends of the 
sections 24 whereby downward movement of 
the sleeves 34 relative to the sections 24 and 
against the resistance of the springs 39, is 
limited. - 

The spindle sections 24 adjacent their up 
per ends contains a circumferential series of 
openings 41 forming pockets in which balls 
42 of a greater diameter than the thickness of 
the walls of the sections 24 and preferably of 
less diameter than the height of the openings 
41, are located, the spindle sections 26 con 
taining a series of shallow pockets 43 of gen 
eral spherical shape which radially aline 
with the openings 41 and extend centrally 
thereof, when the spindle sections 24 are 
moved downwardly on the spindle sections 26 
as hereinafter described, to a position in 
which the spindle sections 24 seat at their 
flanges 25 against the upper ends of the bush 
ings 22. 

he sleeves 34 contain about their interior 
surfaces a lower annular series of spherical 
shallow pockets 44 and an upper annular se 

2 ries of much shallower spherical pockets 45, 
the pockets 44 radially alining with the open 
ings 41 in the spindle sections 24 when the 
sleeves 34 are in their maximum elevated po 
sition relative to the spindle sections 24 on 
which they are slidable (Figs. 7 and 9) and 
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the pockets 45 radially alining with, and ex 
tending centrally of, the openings 41 when 
the sleeves 34 occupy the position relative to 
the spindle sections 24 with which they co 
operate, as represented in Fig. 13. 

It may be here stated that the projecting 
of the spindle sections 24 and sleeves 34 
downwardly, is effected by fluid pressure, un 
der control as hereinafter described, supplied 
against the upper ends of the sleeves 34, the 
fluid pressure being introduced into the 
spaces defined by the walls of the bores 21, the 
sleeves 34 which are provided with gaskets 46 
to avoid leakage of fluid pressure, and gas 
kets 47 secured to the undersides of the 
flanges 28. 
A deseription of the operation of the mech 

anism above described is as follows: The nor 
mal position of the sleeves 34 relative to the 
spindle sections 24 when not subjected to fluid 
pressure is that illustrated of the drilling 
unit at the hight-hand side of Fig. 2 and in 
Figs. 7 and 9, the sleeves in this position be 
ing raised to a position in which the flanges 
40 are out of contact with the adjacent ends 
of the spindle sections 24 and the springs 39 
are in extended position, the pockets 44 in the 
sleeves 34 being in radial alinement with the 
openings 41 in the spindle sections 24. Upon 
applying fluid pressure to the upper end of 
the sleeves 34 the latter are moved relative to 
the spindle sections 24 to the position shown 
of the one drilling unit at the left-hand side 
of Fig. 2 and as shown in Figs. 11 and 13 in 
which position of the sleeves the shallow 
pockets 45 thereof are in radial alinement 
with the openings 41 in the spindle sections 
24 and the springs 39 are compressed. 
Assuming the spindle section 24 together 

with its sleeve 34 is in the withdrawn posi 
tion illustrated in Fig. 7 and atmospheric 
pressure exists in the space above the bush 
ing, the introduction of fluid pressure into 
this space causes the sleeve, together with the 
spindle section 24, to move outwardly in the 
bore 21, the spindle section 24 sliding on the 
spindle section 26. In this position of the 
parts the balls 42 which are located in the 
openings 41 and in the pockets 44 roll along 
the spindle section 26. These parts continue 
their outward movement, as a unit, until tha 
spindle section 24 engages at its flange 25 
with the upper end of the bushing 22 in which 
it is slidable, as shown in Fig. 9, and in which 
position the openings 41 in the spindle sec 
tion 24 become radially alined with the pock 
ets 43 in the spindle section 26. When this 
oceurs the outward movement of the spindle 
section 24 is arrested, but the sleeve 34 is free 
to continue its outward movement against the 
resistance of the spring 39 until checked in 
the position shown in Fig. 11. In the move 
ment of the sleeve 34 relative to the spindle 
section 24, as stated, the pockets 44 are moved 
out of radial alinement with the openings 41 
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in the spindle section 24 and the pockets 45 
become radially alined with these openings 
and thus with the 
section 26. 
The drilling unit having thus been posi 

tioned in the head it is conditioned to perform the drilling operation. 
In the advancing of the head 19 toward 

the work, the engagement of the rotating 
drill with the work presents resistance to the 
free movement of the drill with the head and 
thus the head in advancing toward the work 
directs a force against the balls 42 tending to 
force them radially outwardly from the 
E. 43 but inasmuch, however, as the alls, in this position of the sleeve 34 rela 
tive to the spindle section 24, are confined 
against movement out of the pockets 43 the 
spindle sections 24 and 26 are thus interlocked 
against relative longitudinal movement and 
the drill is moved in the work as a unit with 
the head. 
So long as the drill continues to press 

against the work the ball interlock above de 
scribed is maintained regardless of the con 
tinuing of the supplying of fluid pressure to 
the space above the sleeve 34. However, 
upon the release of the fluid pressure above 
the sleeve 34 when the drill is not engaging 
the work, the spring 39 is free to expand, 
causing the sleeve to slide inwardly along the 
spindle section 24 to the position shown in 
Fig. 9, which frees the spindle sections of the 
ball interlocking action as above described 

move with the head 19 along the spindle sec 
tion 24. - 
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A drilling unit having concluded its drill 
ing operation in which it remains in the po 
sition to which it was projected, this drill 
ing unit may be rendered inactive in the 
next advancing movement of the head 19, by 
relieving the space above the sleeve 34 of 
fluid pressure, the result of which is to per 
mit the sleeve 34 to resume the position shown 
in Fig. 9 thereby releasing the ball clutch 
ing action whereupon the spindle section 26 
may advance with the head without exerting 
a force against the spindle section 24 suffi 
cient to cause the drill carried thereby to 
drill the work. 
Thus any selected one or ones of the various 

drilling units provided may be selectively 
conditioned for drilling merely by controlling 
the supplying of fluid pressure to these drill 
ing units. - 
In the arrangement shown I have illus 

trated a system of valve-equipped piping 
whereby fluid pressure may be supplied to, 
and exhausted from, the various drilling 
units as desired. This piping comprises 
flexible pipes 48, one for each drilling unit 
which open into passages 49 in the head 19 
leading to the respective spaces between the 
gaskets 46 and 47. The pipes 48 connect 

pockets 43 in the spindle 

3 
with the branch pipes 50 of a manifold 51. 
rigidly secured to the head 19 and connected, 
through a flexible pipe section 52, with a 
pipe 53 leading to any suitable source of 
fluid pressure, as for example, and prefer 
ably, compressed air. - 
Each branch pipe 50 is provided with a 

three-way valve 54 which operates when in 
one position to direct the fluid pressure from 
the manifold 51 into the pipe 48 associated 
there with, and when in another position to 
interrupt communication between this pipe 
and open the pipe 48 to the atmosphere for 
venting the fluid pressure from the drilling 
unit with which it is associated. 

in Figs. 5 and 6 I have shown a desirable 
construction of such a valve, the valve com 
prising a casing 55 having three ports. 56, 
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57 and 58 spaced 90° apart, the ports 56 and 
57 opening into the pipes 50 and 48, respec 
tively. The valve proper, which is of the ro 
tary type, is represented at 59, this valve con 
taining three ports 60, 61 and 62, spaced 90° 
apart, and opening into a central chamber 63. 
In the position of the valve shown in Figs. 
5 and 6, the ports 60 and 61 aline with the 
ports 57 and 56, respectively, and the port 
62 extends opposite a closed portion of the 

90 

casing 55, whereby air pressure is supplied 
from the pipe 50 to the pipe 48. When the 
valve proper. 59 is rotated 90° in clockwise 
direction in Fig. 5 to the dotted line position 
shown therein, the port 61 extends opposite 
a closed portion of the casing 55 and the 
ports 60 and 62 register, respectively, with 
the ports 57 and 58, whereby the fluid pres 

95 

sure previously introduced into the drilling . 
unit connected with the pipe 58 is free to vent 
therefrom through the port 58 in the cas ing 55. 

It will be understood from the foregoing 
that the operator may condition any one or 
more of the drilling units for drilling holes 
in the work, merely by adjusting such of the 
valves as are associated with the particular 
selected spindle units, to direct fluid pressure 
into these units and maintain it therein until 
the drills of these selected units start drill 
ing. If in the feed movement of the head 19 
toward the work any of the drilling units not 
selected for operation extend into projected 
position relative to the head and thus into a 
position where they engage the work, the 
rotating drills of these units will not pro 
duce any drilling but will remain stationary 
So far as longitudinal movement thereof is 
concerned, while the head 19 continues to ad 
vance and effect drilling by the selected drill 

units. - in - 

will also be understood from the forego- li: 
ing that as soon as the drill of any selected 
drilling unit starts to drill the ball clutch of 
this particular drilling unit becomes auto 
matically positioned to prevent the move 
ment of the spindle section 26 in a direction 
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lengthwise relative to its cooperating spin 
dle section: 24 whereby these spindle sections 
advance as a unit. Thus as soon as the select 
ed: drill starts to drill the supplying of fluid 
pressure thereto is no longer necessary to 
complete the drilling operation. This is of 
advantage as it permits the operator, while 
the drilling operation is being performed; to 
condition the mechanism for the desired se 
lected drilling in the next drilling operation. 

It will be noted that in the position of 
the parts represented in Fig. 13 the portion 
of the sleeve 34 which opposes the balls 42 
forms an abutment against which the balls 
press outwardly in their effort to leave the 
pockets 43 in the spindle section 26 during the 
drilling operation, the slight pockets 44 being 
Exile to positively prevent the sleeve 34 
rom moving, under the action of the spring 

: 39 in expanding should the operator vent the 
fluid pressure from this particular drilling 
unit during the drilling operation, to a po 
sition in which the pockets 44 register with 
the balls 42 which would result in the un 

25. clutching of the spindle sections 24 and 26. 
While I have illustrated and described a 

particular construction embodying my inven 
tion, I do not wish to be understood as intend 
ing to limit it thereto as the same may be va 
riously modified and altered without depart 
ing from the spirit of my invention. 

I claim: 
1. In a construction of the character set 

forth, the combination of a movable holder, 
a drill-rotating spindle formed of a drive 
section movable with said holder and a driven 
section driven by said drive section, said sec 
tions being relatively slidable, one of said 
sections containing an aperture and the 
other thereof a recess, a clutch member in 
the form of a ball located in said aperture 
and in one position of said driven section 
extending into said recess, and a sleeve slid 
able on said driven Section and containing a 
recess which in the normal position of said 
sleeve relative to said driven section registers 
with said aperture and with the latter re 
ceives said ball to render it non-interlocking 
with said drive section, means for yielding 
ly holding said sleeve in normal position, 
said holder containing a recess in which said 
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sections and sleeve are located, and means for directing fluid pressure against said sleeve 
to move it out of normal position. 

2. In a construction of the character set 
forth the combination of a movable holder, a drill-rotating spindle formed of a drive 
section movable with said holder and a driven 
section driven by said drive section, said sec 
tions being relatively slidable, one of said 
sections containing an aperture and the other 
thereof a recess, a clutch member in the form 
of a ball located in said aperture and in one 
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driven member and containing recesses, dis 
posed along the length of said sleeve, one of 
said recesses in the normal position of said 
sleeve relative to said driven member regis 
tering with said aperture and with the latter 
receiving said ball to render it non-interlock 
ing with said drive section and the other of 
said recesses being relatively shallow and re 
ceiving said ball when said sleeve is advanced 
to lock said ball to said drive section, means 
for yieldingly holding said sleeve in normal 
position, said holder containing a recess in 
which said sections and sleeve are located, and means for directing fluid pressure. 
against said sleeve to move it out of normal 
position. 

WALLACE W, SMITH, 
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position of said driven section extending 
into said recess, and a sleeve slidable on said 130 

  


