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The present invention relates to an improved type of 
drilling machine and more particularly to a multiple shaft 
drilling machine having a plurality of spindles. 
The multiple shaft type drilling machine of the present 

invention is characterized in that the cylindrical shafts 
for rotating the spindles are connected to the drive motor 
via intermediately disposed transmission shafts instead of 
these cylindrical shafts being directly connected to the 
motor as is commonly practiced in the prior art drilling 
machines. By virtue of such improvement it has been 
found that the rotational motion transmitting parts of the 
machine will not be subjected to excessive leading during 
its operation, permitting the drilling machine to perform 
its designated function with increased accuracy and 
achieving a longer useful life. - 

It is another object of the present invention to provide 
a drilling machine of the type wherein the boxes in which 
the spindles are disposed are provided on the front side 
of the head assembly for free frictional movement in the 
horizontal direction. Dovetail grooves are formed therein 
with corresponding H-shape projections being formed on 
the foreside of the head assembly. A threaded bar having 
oppositely directed threads formed at its opposite end 
portions is threaded into said boxes whereby the spindles 
can be moved in the same direction or in the opposite di 
rections relative to each other so as to adjust the position 
of the drills. 

it is another object of the present invention to provide 
a drilling machine of the type wherein each spindle is sur 
rounded by a cylindrical member. An intermediate cy 
lindrical member having a toothed portion in its outer 
periphery is provided at right angles relative to said first 
mentioned cylindrical member. An operation bar is in 
serted into each intermediate cylindrical member whereby 
the spindles may be vertically moved in the same direc 
tion or in the opposite directions relative to each other. 
Further, the individual spindles may be moved together or 
separately. 

It is still another object of the present invention to pro 
vide a drilling machine of the type wherein the rotation 
of each spindle can be reversed, and its movement halted 
with a simple operation. 
The above and still further objects, features and ad 

vantages of the present invention will become apparent 
upon consideration of the following detailed description 
of one specific embodiment thereof, especially when taken 
in conjunction with the accompanying drawings, wherein: 

FiG. 1 is a front view in elevation of a drilling machine 
embodying the present invention; 

FIG. 2 is a side view in elevation of said embodiment; 
FIG. 3 is an enlarged view of the head assembly there 

of: 
FIG. 4 is a longitudinal sectional view of the mecha 

nism which is designed to horizontally move the spindles 
in the same direction or in the opposite directions relative 
to each other; 

FIG. 5 is a side view in elevation of the head assem 
bly as shown in FIG. 3; 
FIG. 6 is a longitudinal sectional view of the mecha 

nism which is designed to move the spindles either to 
gether or separately in the vertical direction; 
FIG. 7 is a side view of a part of the head assembly 

shown partially in section; 
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FIG. 8 is a top view of FIG. 7 with the intermediate 

shafts and motor removed therefrom; 
F.G. 9 is a side view in section of the mechanism which 

is designed to change the rotational movement direction 
of the spindles; 

F.G. 10 is a top view of the mechanism as shown in 
FIG. 6; 
F.G. 11 is a side view in elevation of the head assembly 

and spindle boxes with some portions thereof broken 
away; 

FIG. 12 is a top view diagrammatically illustrating the 
arrangement of the transmission mechanism when two 
spindles are employed; 
FIG. 13 is a side view of the transmission mechanism 

as shown in FIG. 12; and 
F.G. 14 is a top view diagrammatically illustrating the 

arrangement of the transmission mechanism when three 
spindles are employed. 

Referring now specifically to FIGS. 1 and 2 of the ac 
companying drawings, in which there is illustrated a 
drilling machine comprising a base A which serves to sup 
port said drilling machine for stabilization thereof when 
installed on a floor, a cylindrical pillar member B ver 
tically and upwardly extending at an area near the rear 
side of the base, a head assembly C mounted at the upper 
end of Said pillar member B for supporting the spindle 
drive mechanism, and a table D supported by the pillar 
member B for upward and downward movement along 
the pillar member, which construction is conventional in 
the art. 
The table D has a sleeve member 1 attached at its rear 

end, said cylindrical member 1 being slidably disposed 
around said pillar member B. The table D is free to move 
upwardly and downwardly by a rack 2 provided on the 
pillar member and a worm adapted to engage with said 
rack 2 being turned by a hand operated handle 3. The 
table D can be held at any desired position along the pillar 
member B by means of an adjusting screw having a han 
dle 4. 
The head assembly C has a motor 5 vertically mounted 

at its rear end. The drive transmission between the head 
assembly and motor is provided through intermediate 
shafts 6 and belts 7. 
On the front side of the head assembly C there is pro 

vided the mechanism for actuating spindles 10 and 1 
(in which tools such as drills 8 are held), for free hori 
Zontal movement by means of the dovetail's groove and 
the corresponding projection as mentioned above. 
The illustrated drilling machine is designed to employ 

two Spindles 10 and E and the spindles 10 and 11 are 
vertically disposed within their respective boxes 2 and 
E3 which are mounted on different positions in the head 
assembly C. The upper end portions of the spindles 10 
and i extend through the upper walls of the boxes 12 
and 13 into cylindrical tubular members 15 which are 
rotatably supported on ball bearings 14, as shown in FIG. 
9. The cylindrical tubular member 15 and the upper por 
tions of the spindles are caused to rotate together by 
means of the splines 6, but yet the spindles can move 
upwardly and downwardly relative to the cylindrical tu 
bular members. At the upper ends of the cylindrical tu 
bular members 15 stepped pulleys 18 are mounted by 
means of the similar ball bearings 4 for rotational move 
nient thereon and the stepped pulleys 8 are provided with 
connector tubes 57 therein. The upper end portions of 
the connector tubes are provided with pulleys 18' for 
rotational movement about the axis of the tubes 17. The 
connector tubes 7 are rotatably supported by the bear 
ings 26 of a Support arm 19 which is supported on the 
upper Surfaces of the boxes 2 and 3 and the upper end 
portions of the spindles 1 and 2 are free to pass through 
the connector tubes 7 and to rotate therein. 
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Cylindrical nut members 21 and 22 are provided with 
oppositely directed female threads which are secured to 
the respective boxes 12 and 13 in such manner that these 
icylindrical members are aligned in a straight line as 
shown in FIGS. 3. and 4. A threaded bar 23 whose op 
posite ends are provided with oppositely directed threads 
corresponding to the oppositely directed threads of the 
respective cylindrical members 2 and 22 are threaded 
into the cylindrical nut members. The threaded bar 23 
has a handle 24 secured at its one end. The turning of the 
handle 24 causes the bar 23 to turn which simultaneously 
moves the two boxes 2 and 3 towards or away from each 
other along the dovetail projection 9 so that the distance 
between the two spindles 1 and a can be easily ad 
justed for extension or narrowing thereof. When the dis 
tance between the spindles 50 and has reached the de 
sired magnitude, these spindles are firmly held at the ap 
propriate position by means of set screws 25 which are 
disposed in the dovetail groove 9. 

It may be required that the two spindles () and 11 
move upwardly and downwardly together or separately 
as the case may be. For achieving the above purpose, 
as shown in FIG. 6 and FIG. 10, cylindrical members 26 
and 27 are respectively provided in such a way that they 
lie in a line in the horizontal direction relative to the re 
spective boxes 12 and 13 in which the respective spindles 
10 and 11 are disposed. Each of the cylindrical mern 
bers 26 and 27 has an opening 28 in a portion thereof for 
receiving its respective intermediate cylindrical tubular 
members 30 and 3 to allow free rotational movement 
thereof, which cylindrical tubular members 32 and 31 
have toothed portions 29 on their outer peripheral sur 
faces. An operative bar 32 is inserted into one inter 
mediate cylindrical tubular member 31 for free rotational 
movement relative thereto and the fore-end of the bar 32 
is provided with a toothed portion 33 which meshes with 
the inner periphery of the other intermediate cylindrical 
tubular member 30. The operative bar 32 is free to 
move relative to the cylindrical tubular member 31, but 
is prevented from rotating independently of the other cy 
lindrical tubular member 30 by virtue of the meshing of 
its toothed portion 33 with the corresponding teeth 39' 
formed in the inner peripheral surface of the cylindrical 
tubular member 39. The toothed portion 30' of the cy 
lindrical tubular member 30 and the corresponding 
toothed portion 33 of the operative bar 32 should be long 
enough to maintain their meshing relation even when the 
distance between the both spindles has been extended to 
its maximum magnitude. 
The fore-end of each of the intermediate cylindrical 

tubular members 30 and 31 extends into the respective 
Spring casings 34 and is designed to be urged to return 
to its original position by the action of a spiral spring 35 
disposed within each spring case 34 upon completion of 
a cycle of operation. The intermediate cylindrical tubu 
lar members 30 and 3i are supported at their one end 
portions by the respective bearings 36 for the stabilization 
thereof. 
The intermediate cylindrical tubular member 31 ex 

tends outwardly a short distance and has a handle 37 
keyed at the extended end. The outer end of the opera 
tive bar 32 extends through the handle 37 and has a simi 
lar handle 38 keyed at the extended end. The cylindri 
cal tubular member 3 and the operative bar 32 may be 
turned in the same direction by gripping both handles 37 
and 38 together or may be turned separately by gripping 
the handles in turn. An adjusting handle 39 is secured 
to one end of the operative bar 32, and when this ad 
justing handle is tightened, the intermediate cylindrical 
tubular members 38 and 3 are caused to be tightened 
against the operative bar 32 and to turn together whilst 
when the handle 9 is loosened these handles 37 and 38 
are caused to turn individually. In other words, with the 
adjusting handle 39 loosened, the turning of the handle 
37 causes the intermediate cylindrical tubular member 
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4. 
32 to turn regardless of the operative bar 32 wilst the 
turning of the other handle 38 causes the intermediate 
cylindrical tubular member 382 to turn. 
As explained in the foregoing, since the cylindrical 

members 26 and 27 are open at their one ends, the 
toothed portions 29 of the respective intermediate cylin 
drical members 38 and 3E protrude through the open 
ings 28 as shown in F.G. 11 so that the toothed portions 
29 can engage with the racks 49' of cylindrical quill nem 
bers 40 which are disposed around the spindles 18 and 
11 respectively hence the spindles and is are caused 
to move upwardly and downwardly in unison or inde 
pendently. The separate movement of the spindles in 
this way enables boring and threading operations to be 
Separately performed on a work disposed on the table D. 

Reference will be now had on the mechanism which 
Serves to automatically change the rotational direction of 
the spindle 18. 

According to the present invention, the change in the 
rotational direction of the spindles 10 is performed by a 
treadling operation. A vertically movable shaft 4 is 
provided within the gear drive transmission mechanism 
for changing the rotational direction of the spindle as 
shown in FG. 9. The shaft 41 is caused to move up 
Wardly and downwardly by means of a lever assembly 
42 which is connected with the treadle device whereby 
the upward and downward movement of the shaft 4 can 
change the clutching relation. 
The box 12 in which the spindles 10 and 11 is disposed 

is provided with a vertical auxiliary shaft 43 therein and 
at the lower end of the shaft 43 two gears 44 and 45 are 
disposed with a suitable space therebetween. The shaft 
41 is disposed between the cylindrical shaft 15 and the 
auxiliary shaft 43, said shaft 41 being movable in the 
Vertical direction, but not being rotatable. Three gears 
46, 47 and 43 are rotatably mounted on the shaft 4, 
and the uppermost gear 46 meshes with the gear 44 of 
the auxiliary shaft 43 and the lowermost gear 47 meshes 
through an idle gear 45" with the lower gear 45 of the 
auxiliary gear 43. 
The vertically movable shaft 41 is inserted into the 

box 2 and has its opposite ends disposed within the up 
per and lower sleeves 50 which are held in position by 
respective retaining plates. 49 so that the shaft 41 can 
nove vertically. The intermediate gear 48 is so designed 
that the same is free to move relative to the shaft 41, 
but when the shaft 41 moves upwardly or downwardly 
this gear 48 also moves following the movement of the 
shaft 41. Clutches 5 and 52 are respectively provided 
between the uppermost and intermediate gears 46 and 48 
and between the latter gear and the lowermost gear 47. 
The clutches 5i and 52 are so designed that the upward 
or downward movement of the intermediate gear 48 in 
accompaniment with the similar movement of the shaft 
41 causes either clutch 51 or 52 to mesh with the upper 
gear 46 or the lower gear 47 whereby the rotational 
movement may be transmitted to either the gear 46 or 47. 
The lower end of the cylindrical shaft 15 through 

which the upper portion of the spindle 50 extends has a 
gear 53 secured thereto which meshes in turn with the 
intermediate gear 48 of the vertically movable shaft 41. 
The upper end of the auxiliary shaft 43 is supported by 

a bearing 54 provided on the support arm 9 which is 
mounted on the upper surface of the box 2 and a pulley 
55 is secured at said upper end of the shaft. The pulley 
55, is connected through a belt with the pulley 18, cons 
nected with the connector tube 7. 
With the above arrangement, when the gear 48 of the 

shaft 41 is not in engagement with any of the gears 46 
and 47 of the same shaft, the rotational movement of 
the pulley 18' is not transmitted to the gear 53 of the 
cylindrical shaft 15, and accordingly, the spindle will not 
rotate. On the other hand, when the shaft 41 moves 
upwardly resulting in the engagement of gear 48 with 
the gear 46, the rotational movement is transmitted to 
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the gears 48 and 53 rotating cylindrical shaft 15. There 
fore, the spindle 10 which is disposed for frictional move 
ment within the cylindrical shaft 15 has rotational move 
ment transmitted thereto. And when the gear 48 moves 
down to engage the gear 47, the rotational movement 
of the gear 45 is imparted through an idle gear 45 to 
the gears 48 and 53 and then to the cylindrical shaft 15 
whereby the rotational direction of the spindle 10 can be 
reversed. 

For the attainment of the reversal in the rotational 
movement of the spindle 10 as just described above, the 
shaft 41 is operated in the following way. 
A treadle piece 58 is pivoted to a shaft 57 provided on 

the lower front side of the base A and an operative arm 
59 is provided extending upwardly at the base of said 
treadle piece 58. The arm 59 is connected through a 
connecting bar 62 with an intermediate cross arm 61 
pivoted to a lower rear shaft 60. The connecting arm 
62 is urged upward by a spring 63 so as to return to its 
normal position after each cycle of operation. 
The head assembly C disposed above the pillar member 

B includes levers 42 disposed on the front and rear por 
tions thereof and the junction between the two levers 42 
is supported on the head assembly by a transverse shaft 
65. The rear end of the lever assembly is connected 
through a connection bar 66 with the intermediate cross 
arm 61. With the above arrangement, when the treadle 
piece 53 is moved down, the levers 42 which are trans 
versely secured through the connecting bars 62, 66 to 
the upper part of the base A are caused to pivot about 
the shaft 65. Accordingly, when the lever assembly 42 
is actuated by the operation of the treadle piece 58, the 
shaft 41 is caused to move upwardly and downwardly 
shifting gears as explained above in order to reverse the 
rotational direction of the spindle 0. 

In the embodiment as illustrated, only the left side 
spindle 10 can be automatically reversed in its rotational 
movement direction. The cylindrical member 40 having 
the spindle 10 therein and being movable upwardly or 
downwardly together with the spindle 0 has a projecting 
support arm 67 at its lower end, and an operative bar 68 
extends upwardly through the arm 67. The operative 
arm 68 extends upwardly through the guide piece 69 
provided on the box 2 and has a collar 70 mounted 
thereon which can be moved vertically along the arm 68. 
When the spindle 10 moves down, the operation bar 

68 also follows the downward movement thereby the col 
lar 70 pushes the fore-end of the lever 42, and accord 
ingly, the lever assembly is pivoted about the shaft 65 
and the vertically movable shaft 41 is projectingly posi 
tioned forwardly of the pivot shaft 65 of the lever assem 
bly 42 by means of a universal joint 80 on the upper 
surface of the front lever and the shaft 41 is caused to 
move upwardly or downwardly in response to the opera 
tion of the lever assembly 42 whereby the rotational di 
rection of the spindle 10 can be reversed. 
The other spindle or the spindle 1 is adapted to be 

manually operated, but this spindle may be also con 
nected with the lever assembly 42 as in the case of the 
lever 42 whereby the same may be automatically reversed 
in its rotational movement direction. The cylindrical 
member 40 for the spindle 11 is also provided with a 
projecting support arm 67 and an operative bar 68' 
extends upwardly through the support arm 67'. An ad 
justable indicator 70' is mounted on the operative bar 
68 in such a manner that the indicator may indicate the 
upward and downward movement of the spindle 11 in 
cooperation with a graduated plate 3’. 

In the drilling machine according to the present in 
vention, the spindle carrying boxes 2 and 13 and the 
motor mounted on the head assembly C are connected 
through the intermediate shafts 6 disposed therebetween 
instead of being directly connected to each other as seen 
in the prior art drilling machine. If the portions in which 
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8 
the spindles are disposed are directly connected with 
the motor in a multiple shaft type drilling machine, the 
number of belts would be increased accordingly, and the 
shafts to which the pulleys are secured would have to 
extend a considerable distance upward. Consequently, 
the shafts would be subjected to an excessive load, re 
sulting in uneven wear of the shafts. 
According to the present invention the head assembly 

C includes a support 71 for the intermediate shafts 6. 
The support 71 supports the intermediate shafts 6 in co 
operation with a support arm 71' projecting upwardly 
from the surface of the support 71. Pulleys, 73 are re 
spectively secured to the shafts 6 and these pulleys are 
connected through the belts 7 with the shaft of the motor 
5. The pulleys 72 are in turn respectively connected by 
means of belts 74 with the stepped pulleys 18 of the 
cylindrical shafts 15 within the respective boxes 12 and 
13. The tension in the belts 7 and 74 should preferably 
be adjustable and the rotational movement and position 
of the support 71 should be also adjustable so that re 
placement of belts can be easily carried out. FIG. 8 
illustrates such adjustments in which the head assembly 
C is shown as having an abutment 76 provided with an 
arc-shape groove 75 on the surface thereof, and stacked 
thereon is a rotary disc member 78 having spline grooves 
77. The stacked members are then firmly secured to 
the surface of the head assembly C by means of a clamp 
ing bolt 79. The position of the intermediate shafts 6 
can be adjusted by the support 71 being frictionally 
moved along the grooves 77 of the rotary disc member 78. 

FIG. 14 illustrates a drilling machine employing three 
spindles, and in this case there are provided three spindle 
boxes 6a, 16b and 10c which are free to move fric 
tionally along the dovetail grooves provided on the front 
side of the head assembly C. Also provided on the upper 
Surface of the head assembly C are three intermediate 
shafts 6a, 6b and 6c, and each of the intermediate shafts 
is connected through its respective belt 7 with the com 
mon pulley of the motor 5. The respective pulleys 72a, 
72b and 72c of these intermediate shafts and the respec 
tive cylindrical shafts 17a, 17b and 17c within the re 
Spective boxes are connected by means of their respective 
belts 74. 
While I have described and illustrated one specific 

embodiment of my invention, it will be clear that varia 
tions of the details of construction which are specifically 
illustrated and described may be resorted to without de 
parting from the true spirit and scope of the invention as 
defined in the appended claims. 
What I claim is: 
1. In a multiple shaft type drilling machine comprising 

a base adapted to be secured on a floor, a vertical pillar 
member upwardly extending at a location near the rear 
side of Said base; a head assembly mounted at the upper 
end of Said pillar member and a table Supported by said 
pillar member for vertical movement along the pillar; 
characterized by that said drilling machine includes a 
plurality of spindle boxes disposed within said head as 
Sembly for receiving their respective spindles; a common 
drive motor disposed on said head assembly; spindle 
drive means interconnected between said common drive 
motor and said spindles for providing rotational move 
ment of said spindles; a horizontal positioning means 
including a threaded bar connected between said spnidle 
boxes for selectively moving said spindle boxes relative 
to each other in a horizontal direction; vertical position 
ing means individually engaging the upper portion of 
said spindles within their respective spindle boxes and 
including means for seletcively moving said spindles in 
a vertical direction; said vertical positioning means in 
cluding means for moving said spindles in unison when 
in a first condition and separately when in a second 
condition; said spindle drive means including reversing 
means for selectively reversing the rotational direction 
of Said spindles; said spindle drive means including in 
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termediate shafts corresponding in number to said plu 
rality of spindles, each of said intermediate shafts being 
connected between said common motor and a connector 
member disposed in its associated spindle box. 

2. A multiple shaft drilling machine according to 
claim 1, wherein said horizontal positioning means in 
cludes a transversely disposed dovetail groove formed on 
the front side of said head assembly and receiving a 
cooperating extension of said spindle boxes; said threaded 
bar having oppositely directed threads at its ends in 
threaded engagement with said spindle boxes, whereby 
the distance between the spindles can be adjusted by 
turning said threaded bar and translating said spindle 
boxes along said dovetail groove. 

3. A multiple shaft drilling machine according to claim 
, wherein said vertical positioning means includes an 

individual sleeve member encircling each of said spin 
dles; said sleeve members having a vertically disposed 
rack; intermediate cylindrical members, each having a 
gear meshing with respective ones of said racks; opera 
tive bar members engageable with said intermediate cylin 
der members for moving its respective gear along its 
asSociated rack, whereby said sleeve member is vertically 
translated. 

4. A multiple shaft drilling machine according to claim 
1, wherein said reversing means includes means respon 
sive to the vertical location of its respective spindle 
for automatically effecting said change of rotational 
direction. 

5. A multiple shaft type drilling machine according to 
claim 1, wherein said intermediate shafts are connected 
through respective belt means between the respective 
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ones of said connector members and said common 
motor. 

6. A multiple shaft drilling machine according to claim 
A, wherein said reversing means includes an auxiliary 
shaft within each spindle box; a gear transmission mecha 
nism disposed between said auxiliary shafts and a drive 
connector member operatively connected to the upper 
portion of their respective spindles; clutching means for 
changing the interconnection of said drive connector 
members and said auxiliary shaft for reversing the rota 
tional direction transmitted to said spindles. 

7. A multiple shaft type drilling machine according 
to claim 5, wherein said intermediate shafts including 
belt tensioning adjusting means permitting movement 
thereof relative to the head assembly. 

8. A multiple shaft drilling machine according to claim 
6, further including a treadle device for clutch change 
over operation of said auxiliary shaft and drive con 
nector members. 

References Cited by the Examiner 
UNITED STATES PATENTS 

328,966 - 10/85 McKnight et al. -------- 77-22 
1,533,389 4/25 Cole ------------------ 77-22 
2,182,551 - 12/39 Edwards ---------------- 77-5 

FOREIGN PATENTS 
530,713 7/53 Italy. 

1,250,815 12/60 France. 

WILLIAM W. DYER, Jr., Primary Evanniner. 
JOHN C. CHRISTIE, Examiner. 


