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To all whom it may concern; 
Be it, known that I, JosepH. F. BUHR, a 

citizen of the United States of America, re 
siding at Detroit, in the county of Wayne 
and State of Michigan, have invented cer 
tain new and useful Improvements in Drill 
Heads for Drilling-Machines, of which the 
following is a specification, reference being 
had therein to the accompanying drawings. 
This invention relates to a drill head for 

drilling machines, and the primary object 
of my invention is to provide a multiple 
drill head which may be bodily adjusted in 
lateral and vertical planes relative to a piece 
of work, whereby drilling operations may 
be expeditiously performed in an accurate 
and efficient manner by machinists or other 
artisans. 
Another object of my invention is to pro 

vide a multiple drill head with individual 
end drills that may be individually adjusted 
in lateral or vertical planes or moved in 

25 

synchronism in a lateral plane, thus permit 
ting of drilling operations being carried on 
at convenient locations relative to a piece of 
work in a drilling machine, or to the oper 
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ator or atendant of the machine. 
A further object of my invention is to 

provide a multiple drill head that is ap 
plicable to various types of drilling ma 
chines, and wherein the parts are construct 
ed with a view of reducing the cost of man 
ufacture and at the same time retain the 
features by which safety, durability and 
ease of assembling are secured, and with 
such ends in view, my invention resides in 
the novel construction, combination and ar 
rangement of parts to be hereinafter spe 
cifically described and then claimed. 

Reference will now be had to the draw 
ings, wherein 

Figure 1 is a vertical sectional view of a 
drill head in accordance with my invention; 

Fig. 2 is a plan of the same removed from 
a drilling machine spindle; . 

Fig. 3 is a horizontal sectional view taken 
on the line III—III of Fig. 1, looking in 
the direction of the arrows; 

Fig. 4 is a similar view, on a smaller scale, 
and taken on the line IV—IV of Fig. 1; 

Fig. 5 is a vertical sectional view of a 
portion of the drill head, illustrating a slight 
modification of my invention, wherein an 

end drill has an individual vertical adjust 
ment; 

Fig. 6 is a front elevation of a portion of 
a drill head, partly broken away and partly 
in Section, illustrating a further modifica 
tion of my invention; : 

Fig. 7 is a bottom plan of the same partly 
broken away and partly in section; 

Fig. 8 is a diagrammatic view illustrating 
the adaptability of the drill head to various 
drilling machine spindles; ? 

Fig. 9 is an elevation of the stationary 
drill head, partly broken away and partly 
in section, illustrating its connection with an 
attaching member, and 

Fig. 10, is a longitudinal section of a tele 
Scopic rack sleeve. · · 

In describing my invention by aid of the 
views above referred to, I desire to point 
out that the same are intended as merely 
illustrative of an example whereby my in 
vention may be applied in practice, and I 
do not care to limit my invention to the pre 
cise construction and arrangement of parts 
shown except as required by the scope of 
the claims. The following description is 
therefore to be broadly construed as includ 
ing Substitute constructions and arrange 
ments of parts which are the obvious equiva 
lent of those to be hereinafter referred to. 
In the drawings, 1 denotes a portion of 

the driven spindle of an ordinary drilling 
Inachine, said spindle having the lower end 
thereof provided with a head 2 and a socket 
to receive the tapering shank 3 of a cou 
pling member 4. 

5 denotes a rack sleeve loose upon the 
spindle 1 and provided with an oblong open 
ing 6 adapted to register with a similar 
opening in the spindle 1 whereby easy ac 
cess can be had to the tang 7 of the cou 
pling member shank 3 for forcing the cou 
pling member shank 3 out of the spindle 1. 
The rack sleeve 5 has a longitudinal rack 8 
adapted to be raised and lowered by the 
vertical adjusting means of the drilling ma 

in connection with my improved drill 
O. 

9 denotes an exchangeable bushing em 
bracing the rack sleeve 5, said bushing be 
ing cut away to provide clearance for the 
rack 8. The bushing 9 can be removed and 
bushings of various sizes substituted there 
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for, whereby my improved drill head can 
be attached to the rack sleeve of various 
types of drilling machines. /* 

10 denotes an attaching member of the 
drill head, and said attaching member has 
the upper end thereof bifurcated and formed 
with opposing ears 11 for bolts 12 adapted 
to clamp the attaching member on the rack 
sleeve 5. The lower end of the attaching 
member terminates in a circular head 13 
provided with a concentric bearing 14 for a 
sleeve 14, said sleeve receiving a bearing 
portion 13 of the coupling member 4. 

15 denotes a slide band shiftable circum 
ferentially of the head 13 of the attaching 
member and said slide band has diametri 
cally opposed bosses 16 provided with screw 
bolts 17 and retaining washers 18. The re 

20 

25 

3. 

35 

40 

45 

50 

55 

60 

65 

taining washers 18 extend on to the top of 
the head 13, as best shown in Figs. 1 and 2, 
and thereby supports the slide band 15 rela 
tive to said head, yet permit of circumfer 
ential adjustment. 

19 denotes an oblong gear housing de 
pending from the slide band 15, said hous 
ing having the top plate 20 thereof against 
the bottom side of the head 13 and formed 
With an opening 21 to receive the bearing 14 
of said head. The top plate 20 has diamet 
rically opposed openings 22, two in number 
in contradistinction to the four bosses 16, 
and the two openings 22 are in proximity to 
two of the bosses 16, as shown in Fig. 1. 
The openings 22 receive the hubs 23 of 
stepped or compound gears within the ends 
of the gear housing. The compound gears 
have large gears 24 adjacent the hubs 23 
and Small gears 25 adjacent hubs 26. Ex 
tending through the hubs. 23 and 26 and 
longitudinally of the compound gears are 
pivot pins 27 having heads 28 countersunk 
in the top of the plate 20. The compound 
gears freely rotate upon the pivot pins 27 
and the large gears 24 mesh with a central 
gear 29 having a hub portion 30 within the 
sleeve 14 of the bearing 14 of the head 13. 
The central gear 29 is mounted upon the 
stem 31 of the coupling member 4 against 
the bearing portion 13 thereof for rotation 
there with, and the lower end of the stem 31 
has a transverse groove 32, the purpose of 
which will hereinafter appear. 33 denotes 
circular heads forming the bottom of the 
oblong gear housing 19 and these heads are 
connected by a web portion 34, as best shown 
in Fig. 3. The web portion 34 has an open 
ing 35 to receive the lower end of the cen 
tral gear hub 30 and the circular heads 33 
have circular openings 36 through which 
protrude the Small gears 25 and the pivot 
pins 26. It is to be noted that the small 
gears 25 and the pivot pins 27 are concentric 
of the circular heads 33. 

37 denotes oblong individually adjustable 
socket casings held against the heads 33 by 
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the pivot pins 27. The inner ends of the 
casings 37 have openings to receive the hubs 26 g 
the lower ends of the pivot pins 27 hold the 
casings 37 against the bottom side of the 
heads 33 whereby said casings can be swung 
in a horizontal plane beneath said heads. 
To hold the casings 37 in adjusted positions, 
the outer ends of said casings have bosses 39 
engaging the peripheral edges of the heads 
33 and said bosses are provided with screw 
bolts 40 and retaining washers 41, said 
washers extending on to the heads 33 to co 
operate with the pivot piris in supporting 
socket casings relative to the gear hous 
ings 19. 

42 denotes bearing portions of the socket 
casings 3 and these bearing portions extend 
into the circular openings 36 of the heads 33 
to assist in properly centering the inner 
ends of the socket casings relative to said 
heads. The bearing portions 42 are slotted, 
as at 43 to provide clearance for the small 
gears 25 and to permit of easy access being 
had to the interior of the socket casings. 

the compound gears, and nuts 38 on 
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44 denotes depending bearings at the outer , 

ends of the casings 37 and in said bearings 
are socket members 45 adapted to receive 
end drill shanks 46. Thrust bearings 47 
are interposed between the lower ends of 
the socket members 45 and the lower ends 
of the bearings 44. The upper ends of the 
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socket members 45 extend into the casings 
37 and are provided with gears 48 meshing 
with the small gears 25, whereby the end 
drill shanks 46 can be driven from the drill 
ing machine spindle 1. 
49 denotes screw bolts holding the upper 

end 50 of a stationary central bearing 51 in 
engagement with the Web 34 of the heads 33. 
Journaled in the central bearing 51 is a 
socket member 52 provided with a tang 53 
extending into the groove 32 of the stem 31. 
whereby the central socket member 52 can be 
rotated in synchronism with the drilling 
machine spindle 1. The central Socket 
member 52 is retained in the bearing 51 by 
a collar 54 mounted upon the upper end 
thereof within the opening 35 of the web 34, 
and the lower end of the socket member has 
a thrust bearing 55 and is adapted to receive 
a central drill shank 56. 

Before considering modifications of my 
invention, it is thought best to consider the 
operation and certain adjustments of the 
drill head just described, W. 
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It is through the medium of the sleeve 5 

that the drill head may be properly adjusted 
in a vertical plane to properly position the 
end and central drills relative to a piece of 
Work. Through the medium of certain mi 
crometer graduations or scales on the heads 
18 and 38, Such graduations or scales form 
ing no part of this invention, the gear hous 
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ing 19 may be properly adjusted in a hori- 130 



zontal plane relative to the head 13 by simply 
loosening the screw bolts 17 and turning the 
oblong gear housing 19 to a desired posi 

- tion, at which time the screw bolts 17 are 
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tightened to hold the gear housing 6 relative 
the attaching member 10. 
By loosening the screw bolts 40 the socket 

casings 37 may be individually adjusted in 
a horizontal plane relative to the heads 33, 
and consequently the end drills may be 
swung in a horizontal plane and positioned 
at any desired angle relative to the cen 
tral drill. Throughout both adjustments 
the train of gears between the drilling ma 
chine spindle and the end dirills is main 
tained intact, and the central drill is driven 
direct from the coupling member of the 
drilling machine spindle, irrespective of the 
position of the end drills. 
As an instance of the advantage of having 

end drills adjustable relative to a central 
drill of a multiple drill head, it is a desid 
eratum when drilling a plurality of holes 
in a row, in a piece of work, to have the op 
erations carried on as near the front side of 
the drilling machine as possible, and if per 
missible, in parallelism with the front side 
or edge of the drilling machine, whereby an 
attendant or operator of a machine can 
easily observe each and every hole being 
drilled. It is a well known fact that it is 
not always possible to position a work 
holder or piece of work whereby a row of 
holes to be drilled will be in parallelism with 
the front side of a drilling machine, there 
fore, the end drills can be adjusted relative 
to the central drill or all three drills bodily 
adjusted thus allowing the attendant or op 
erator of a drilling machine to position the 
drills whereby operations can be easily ob 
served and a high degree of accuracy as 
sured. v ? 

Furthermore, with a multiple drill head, 
it is desirable that the drills be placed in a 
common vertical plane or in alinement to 
avoid stresses and strains on the train of . 
gears during drilling operations. It is ob 
vious that with all three drills in a row that 
one end drill balances the other, and stresses 
and strains are balanced on opposite sides 
of the central drilling mechanism. 
In the construction just described, a drill 

head may be bodily adjusted in a vertical 
plane, and to permit of drills being individ 
ually adjusted in vertical planes, there is 
illustrated in Fig. 5, an additional device by 
which it can be accomplished. Referring to 
this figure, 57 denotes a portion of a socket 
casing having a depending bearing 58 pro 
vided with an adjustable sleeve 59 to receive 
a drill socket member 60. The sleeve 59 is 
in screwthreaded engagement with the bear 
ing 58 and said sleeve is held in adjusted 
position by a set screw 61. Associated with 
the drill socket member 60 is an end thrust 
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bearing 62, and there is sufficient clearance 
within the socket casing 57 for vertical ad 
justment of a gear 63 mounted upon the 
upper end of the socket member, 60. 
In the preferred form of construction, the 

end drills can be individually adjusted and 
to allow the drills to be moved in synchro 
nism there is shown a horizontally disposed 
train of gear in Figs. 4 and 5 by which 
such simultaneous movement can be accom 
plished. The center drill is dispensed with 
and the web 34 connecting the heads 33 is 
formed with a boss 64. Mounted in this 
boss is a depending pin 65 and rotatable Ön 
said pin is a pinion 66 meshing with segment 
racks or teeth 67 on the inner ends of socket 
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casings 68 similar to the casings 37. From 
this construction it is apparent that when 
one of the socket casings is adjusted that the 
other socket casing is moved in an opposite 
direction to that of the shifted casing, con 
sequently the drills are maintained in a com 
mon plane intersecting the vertical axis of 
the drill heads. 

In Fig. 8 there is illustrated the adaptabil 
ity of the drill head to various types of drill 
ing machines having spindles 70 of various 
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lengths requiring attaching members of va 
rious lengths, and coupling members with 
tapers corresponding to that of the drill 
ing machine spindle. For instance, a very 
short drill spindle requires a short attaching 
member 71 and a short coupling member 
72 with the taper of the coupling member. 
corresponding to the taper of the short drill 
spindle. Then again, a long drill spindle 
requires a long attaching member 73 and a 
long coupling member 74, with a taper cor 
responding to that of the drill spindle. Ir 
respective of the size or length of the drill 
spindle, my improved drill head is appli 
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cable to any spindle by simply changing the 
size of the attaching member and the cou 
pling member. It is therefore apparent 
that if a machine shop is equipped with 
various types of drilling machine, that my 
improved drill head can be used in connec 
tion with any of these machines by simply 
having on hand attaching member and cou 
pling members of various sizes. This ob 
viates the necessity of having, drill heads 
especially designed for a special make of 
drilling machine. 
In Fig. 9 there is shown a drill head de 

signed to be permanently secured to an at 
taching member, thereby dispensing with 
any lateral horizontal adjustment, yet re 
taining those features by which a multiplic 
ity of drills may be operated in synchro 
nism. 
A very important feature of my invention 

is illustrated in Fig. 10, showing telescopic 
attaching members 75 and 76, the former 
fitting within the latter thus permitting of 
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the attaching members being adjusted rela- 130 



tive to each other, to permit of a drill head 
being easily and quickly attached and cor 
rectly positioned relative to a drill spin 
dle, thus obviating the necessity of attach 
ing members of various lengths, as shown in Fig. 8. 
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What I claim is:- 
1. A drill head comprising a member, 

adapted for vertical adjustment relative to 
a drilling spindle, a housing carried by said 
member and adapted for adjustment by ro 
tation in a horizontal plane about the axis 
of Said member, means engaging on the 
(edges of said member adapted for holding 
said housing in an adjusted position, a cen 
ter drill socket member supported from said 
housing, end drill socket members supported 
from said housings and adapted for adjust 
ment relative thereto, and a train of gears 
including compound gears completely in 
closed by said housing adapted to rotate 
said center and end drill socket members. 

2. A drill head comprising a member 
adapted for vertical adjustment relative to 
a drilling spindle, a housing carried by said 
member and adapted for adjustment in a 
horizontal plane, casings carried by said 
housing, a center drill socket member sup 
ported from said housing, end drill socket 
members supported from said casings and 
adapted for independent adjustment in a 
horizontal plane relative to said housing, 
and a train of gears including compound 
gears completely inclosed by said housing 
and said casings adapted to rotate said center 
and end drill socket members. 

3. A drill head comprising a member 
adapted for vertical adjustment relative to 
a drilling spindle, a housing carried by said 
member, a center drill socket member Sup 
ported by said housing, end drill socket 
members supported from said housing and 
adapted for independent adjustment in a 
horizontal plane relative to said housing, 
means offset relative to the axes of said drill 
socket members adapted to engage on the 
edges of said housing to hold said drill 
socket members in adjusted positions and 
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means axially of said housing adapted to 
rotate said center and end drill socket mem 
bers in synchronism and in the same direc 
tion. . 

4. A drill head comprising a horizontally 
adjustable gear housing, individual, hori 
zontally adjustable and rotatable socket 
members supported by said gear housing, 
means offset relative to the axes of said 
drill socket members adapted to engage on 
the edges of said housing to hold said drill 
socket members in adjusted positions and 
means actuated centrally of said gear hous 
ing adapted to rotate said socket members. 

5. The combination with a drilling ma 
chine having a spindle of a member adapted 

12870? 

for attachment to said machine to be verti- 65 
cally adjusted relative thereto, said member 
comprising a head a horizontally adjustable 
gear housing carried by said head, circular 
heads carried by said gear housing, hori 
ZOntally adjustable socket casings supported 70 
from Said gear housing and adapted to be 
fixed relative to said circular heads, drill 
Socket members supported from said socket 
casing, a spindle coupling member in said 
gear ## a drill socket member coupled 75 
to Said spindle coupling member, and means 
in Said gear housing and said socket casings 
for imparting movement to the first men 
tioned drill socket members from said spin 
dle coupling member. 

6. The combination with a drilling ma 
chine having a spindle, of a member adapted 
for attachment to said machine, said nem 
ber comprising a head, a horizontally ad 
justable gear housing carried by said head, 
circular heads carried by said gear housing, 
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horizontally adjustable sockets supported by 
said gear housing and adapted to be fixed 
relative to said circular heads, drill socket 
members supported from said socket cas 
ings, a spindle coupling member in said gear 
housing, and means in said gear housing 
and said socket casings for imparting move 
ment to said drill socket members from said 
Spindle coupling member. 

. The combination with a drilling ma 
chine having a spindle, of a non-rotatable 
member adapted for attachment to said ma 
chine, said member comprising a head, a 
horizontally adjustable gear housing carried 
by said head, means offset relative to the 
axis of said head adapted to engage on said 
head and hold said head stationary, depend 
ing pivot pins carried by said housing, a 
casing on each pin, means offset relative to 
the axis of each casing adapted to hold the 
casings stationary, a drill socket member 
Supported from each casing, and compound 
gears in said housing extending into said 
casings adapted for imparting movement to 0.29 
said drill socket members. 

8. The combination with a drilling ma 
chine having a spindle, of a member adapted 
for attachment to said machine, said member 
comprising a head, a horizontally adjustable 
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gear housing carried by Said head, means off 
set relative to the axis of said head adapted 
to engage on said head and hold said head 
stationary, depending pivot pins carried by 
Said housing, a casing on each pin, means 
offset relative to the axis of each casing 
adapted to hold the casings stationary, a 
drill socket member supported from each 
casing, and compound gears in said hous 
ing extending into said casings adapted for 
rotating said drill socket members in syn 
chronism and in the same direction. 

9. In a drilling machine, a spindle, a 
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member having a central bearing; a spindle 
driven connection through the bearing of 
said member, a horizontally adjustable hous 
ing attached to said member and rotatable 
on the bearing of said member, casings car 
ried by said housing, compound gears in 
closed by said housing and actuated by said 
spindle driven connection, and extending 
into said casings, and drill socket members 

extending into said casings and actuated by 20 
the gears extending therein. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
JOSEPH F. BUHR. 

Witnesses: 
ANNA M. DoRR, 
KARL H. BUTLER, 


