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... GEARING FOR WARIABLE MULTIPLE HEADS 
Melvin H. Emrick, Jamaica, N. Y. 

- Application October 22, 1948, Serial No. 55,851 
(C. 74-665) 6. Claims. 

This invention relates to variable multiple 
heads wherein a plurality of tools are so rotat 
ably and adjustably mounted with respect to the 
head that the several tools can be positioned to 
reach positions on a workpiece substantially 
within boundaries of the head. More particu 
larly, the invention deals with a device of the 
character described wherein a number of parts, 
Such as the gears and the like are materially 
reduced in number, and further wherein the 
means retaining the parts of each unit in a pre 
determined position of adjustment provides a 
Substantial support and one which is readily ac 
cessible for accomplishment of the desired result. 
The novel features of the invention will be best 

understood from the following descriptions when 
taken together with the accompanying drawing, 
in which certain embodiments of the invention 
are disclosed, and in which the separate parts 
are designated by suitable reference characters 
in each of the views; and in Which: 

Fig. 1 is a plan view of a device made accord 
ing to my invention, diagrammatically illustrat 
ing. the units of the device, part of the construc 
tion being broken away and in Section; and 

Fig. 2 is a Section on the line 2-2 of Fig. 1, 
showing only one unit of the device and Omitting 
illustration of the other units for purpose of 
simplifying the illustration. 
My present invention deals with variable mul- : 

tiple heads of the type and kind disclosed in my 
prior application Ser. No. 31,252 of June 5, 1948, 
and the present disclosure distinguishes from the 
showing in said earlier application from the 
Standpoint of simplifying structure of the parts, 
reducing the number. thereof and in providing a 
readily accessible and more secure locking means 
for retaining the separate parts of each unit in 
adjusted position. 
In the construction shown, my improved head 

comprises a casing having a bottom Wall 
and a circumferential upstanding wall 2 set in 
Wardly from the botton wall to form a shoulder 
3. Mounted upon the casing f is a cover plate 
A4, the peripheral edge of which extends to form 
a projecting flange 5 which in conjunction with 
the shoulder 3 forms an annular recess 6. 

Supported centrally, of the casing, including 
the cover part thereof, in suitable bearings, is a 
main drive shaft for the head, the shaft hav 
ing an outwardly etxending angular or hexagon 
coupling end 3 for reception of a drive spindle 
or adaptor head, depending upon the use of the 
device. On the shaft is a drive gear 9. Mesh 
ing with the gear 9 are a plurality of internal 

O 

s 

20 

40 

55 

2 
external gear members, one of which is shown 
at 20 in Fig. 2 and partially shown in section in 
Fig. 1, the other members being indicated by dot 
and dash lines at 20' and 20' in Fig. 1. The 
member 20 forms part of an adjustable drive unit 
and in that each member is of the same con 
Struction, only one of such members is shown 
in detail in Fig. 2 and this member alone will 
be specifically described. 
The member 20 is rotatable about an axis 2 

fixed in the cover part 4 and having a bearing, 
as at 22, in a rotatably adjustable disc 23. The 
disc 23 is flanged, as seen at 24, to bear against 
the lower surface of the bottom Wall of the 
Casing. Mounted in a large aperture 25 of the 
disc 23, is a gear housing 26, constituting one of 
the adjustable units, which by virtue of its mount 
ing in the rotatably adjustable disc 23, provides 
the Wide range positioning of a tool, as will later 
appear. 
The housing 26 includes a sleeve portion 27 

which is disposed in the aperture 25 and ex 
tends above the upper surface of the disc 23. 
This extended portion has a groove 28 formed 
therein for the reception of a lock-ring 29, which 
ring engages a plate 3) disposed upon the upper 
surface of the Wall in retaining the disc. against 
displacement from the wall, the ring also sup 
porting the housing in conjunction with said disc. 
Secured to the lower enlarged portion 3 of the 
housing, is a Supplemental housing. 32. 
Mounted in the housing 26, in suitable bear 

ings, is a Spindle 33 having its upper end, a gear 
34 meshing with the internal portion of the gear 
20 and secured to the lower end of the spindle 
33 is a gear 35 which meshes with a gear 36 se 
cured to a tool clutching and supporting spindle 
37, the latter having suitable bearings in the 
housing parts 3 and 32. The spindle 37 also 
Operates in conjunction with a roller thrust bear 
ing 38 at its upper end. 
Secured to the sleeve portion 2 is an exter 

nally threaded Supplemental sleeve 39 in con 
junction with which a knurled or other lock or 
clamping nut 40 is mounted. The nut, 4) is 
adapted to retain the housing 26 in different 
positions of adjustment around the spindle axis 
33, as well as retaining the disc 23 in positions 
of rotary adjustment about the axis 2. In other 
Words, upon loosening the nut 49, the disc 23 
is free to rotate about the axis 2 to position 
the gear 34 in any position about said axis 2f 
and Simultaneously the axis 37 is free to rotate 
about the axis 33. It will thus be apparent that 
a tool, Such as a tap 4 can be positioned from 
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a point in close proximity to the axis to any 
where within the area defined by the greatest 
radius of the combined axes 33-37 about the 
axis 2. 
Supported in the groove 6 of the casing, are 

a pair of blocks 42, having downwardly extend 
ing rods 43, upon which a templet plate 44 is 
supported. This plate will be formed with the 
desired positioning of three openings therein to 
properly position three tools, such for example, 
as the tool 4, with respect to a workpiece. One 
of these holes is indicated at 45, for reception of 
the lower enlarged end 46 of the supplemental 
housing 32. 

Considering Fig. 1 of the drawing, here is 
shown a bracket or bearing block 4, having two. 
cylindrical portions 48, in which guide rods 49 
are arranged, these rods serving to guide the 
head 0 in its up and down movement as the 
tools are moved relatively to a workpiece, as 
is well known in the art. 
With my improved construction, it will be ap 

parent that each unit simply comprises three 
gears, or what may be termed pinions, as at 34, 
35 and 36, which operating in conjunction with 
the combined external-internal gear 20, produces 
a very simple gear drive, for each unit from the 
main drive gear 9. Furthermore. adjustment of 
each unit is simplified by providing the readily 
accessible lock nut 40, which can be quickly 
loosened and tightened in adjusting the respec 
tive units, and here it should be kept in mind 
that relatively large bearing surfaces are pro 
vided between the parts which are clamped to 
gether in insuring firm support of the parts in 
their adjusted positions. 

For purposes of description, the shaft T of the 
head may be termed the main drive shaft, where 
as each unit comprises the drive member in the 
form of the internal-external gear 20 and the 
Spindle 33 may be termed the idler shaft which 
rotates about the axis 21 within the member 20, 
the Spindle or shaft 37 comprising a tool Sup 
porting shaft which rotates about the idler 33. 
With my improved head construction and by 

reason of the fact that most of the gears are 
housed Within the chamber of the casing, the 
Over-all vertical dimensions of the head is ma 
terially reduced and further, the problem of lu 
brication simplified. 
Having fully described my invention, what I 

claim as new and desire to secure by Letters 
Patent is: 
- 1: In multiple heads of the character de 
Scribed, a casing, a main drive shaft centrally 
of the casing, a plurality of adjustable tool Sup 
porting and operating units on said casing, each 
unit comprising a fixed Shaft, an internal and 
external gear member rotatable on the fixed shaft 
and driven from said main shaft, a disc adjust 
ably rotatable about said fixed axis in said CaS 

g, means comprising a ring maintaining the 
disc against displacement from the Casing, a 
housing carried by said disc, an idler Shaft in 
Said housing and extending into the casing and 
Said member, a gear on the idler shaft engaging 
the internal gear of said member, said housing 
being rotatable in the disc about said idler shaft, 
means retaining the housing against displace 
ment from Said disc, a tool shaft Supported in 
Said housing, means driving the tool shaft from 
Said idler shaft, said tool shaft being rotatable 
about the idler shaft in rotation of the housing 
in Said disc, and means adjustably supported on 
the housing and Operatively engaging said disc 

0 

4. 
for retaining the disc in predetermined adjusted 
position in said casing and the housing in Said 
disc. 

2. In multiple heads of the character de 
scribed, a casing, a main drive shaft centrally of 
the casing, a plurality of adjustable tool Sup 
porting and operating units on Said casing, each 
unit comprising a fixed shaft, an internal and 
external geal member rotatable On the fixed Shaft 
and driven from Said main Shaft, a disc adjust 
ably rotatable about Said fixed axis in Said caS 
ing, means comprising a ring maintaining the 
disc against displacement from the casing, a hous 
ing carried by said disc, an idler shaft in Said 

5 housing and extending into the casing and Said 
member, a gear on the idler shaft engaging the 
internal gear of said member, said housing being 
rotatable in the disc about Said idler shaft, means 
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retaining the housing against displacement from 
Said disc, a tool shaft supported in said housing, 
means driving the tool shaft from said idler 
shaft, said tool shaft being rotatable about the 
idler shaft in rotation of the housing in said disc, 
means adjustably supported on the housing and 
Operatively engaging said disc for retaining the 
disc in predetermined adjusted position in said 
casing and the housing in said disc, and said 
means comprising a large diameter sleeve nut 
providing large surface frictional engagement 
With said disc. 

3. In multiple heads of the character de 
Scribed, a casing having a chamber therein, a 
main drive shaft in the casing having a drive 
gear eXposed in the chamber of the casing, a 
plurality of adjustable tool supporting and op 
erating units on the casing, each unit compris 
ing an axis having a fixed position in the casing, 
an idler shaft rotatably adjustable about said 
fixed axis and a tool supporting axis rotatably 
adjustable about said idler axis, the idler shaft 
having a gear within Said chamber means with 
in the chamber of Said casing providing a drive 
from Said main drive gear to said gear on said 
idler shaft, and a gear drive between said idler 
and Said tool Supporting shaft outwardly of said 
CaSIng. 

4. In multiple heads of the character de 
Scribed, a casing having a chamber therein, a 
main drive shaft in the casing having a drive 
gear exposed in the chamber of the casing, a 
plurality of adjustable tool supporting and oper 
ating units on the casing, each unit comprising 
an axis having a fixed position in the casing, 
an idler shaft rotatably adjustable about said 
fixed axis and a tool supporting axis rotatably 
adjustable about said idler axis, the idler shaft 
having a gear within said chamber means within 
the chamber or said casing providing a drive from 
Said main drive gear to said gear on said idler 
shaft, a gear drive between said idler and said 
tool Supporting shaft outwardly of said casing, 
Said idler shaft and said tool supporting shaft 
being arranged in a housing rotatable about the 
idler shaft, part of said housing extending into 
the chamber of said casing, and means in said 
Casing Supporting the housing for rotatable ad 
justment around said fixed shaft. 

5. In multiple heads of the character described, 
a Casing having a chamber therein, a main drive 
Shaft in the casing having a drive gear exposed 
in the chamber of the casing, a plurality of ad 
justable tool supporting and operating units on 
the casing, each unit comprising an axis having 
a fixed position in the casing, an idler shaft ro 
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tatably adjustable about said fixed axis and a 
tool Supporting axis rotatably adjustable about 
Said idler axis, means within the chamber of said 
casing providing a drive from said main drive 
gear to a gear on Said idler shaft within said 
chamber, a gear drive between Said idler and said 
tool supporting shaft outwardly of said casing, 
Said idler shaft and said tool Supporting shaft 
being arranged in a housing rotatable about the 
idler shaft, part of Said housing extending into 
the chamber of Said casing, means in said casing 
Supporting the housing for rotatable adjustment 
around Said fixed shaft, and means including a 
sleeve inut adjustable on Said housing and opera 
tively engaging the last named means for retain 
ing the idler and tool shafts in predetermined 
adjusted position with respect to each other and 
the fixed shaft of each unit. 

6. A variable multiple head of the class de 
Scribed comprising a casing defined by spaced up 
pe and iower wall portions With a chainber 
therebetween, a main drive shaft centrally of the 
casing having a drive gear disposed within said 
chamber, a plurality of adjustable tool support 
ing units, each unit comprising an axis disposed 
within the confines of the upper and lower wall 
portions of Said casing, a disc rotatably adjusted 
in one Wall of the casing around said fixed axis, 
means retaining the disc against displacement 
from said casing wall, a housing carried by said 
disc, means on Said part for retaining the hous 
ing against displacement from the disc while per 
mitting rotatable adjustment of the housing in 
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the disc around an idler shaft, said idler shaft 
extending into the chamber of Said casing and 
having a gear thereon, another gear on the idler 
shaft within said housing, a tool operating shaft 
in said housing with a gear thereon meshing with 
Said last named gear, adjustable means on said 
housing engaging said disc for retaining said disc 
and housing in fixed position with respect to each 
other and to Said casing, means in the chamber 
of the casing for placing the drive gear of said 
drive shaft in operative engagement with the first 
named gear on Said idler shaft, Said last named 
means comprising an internal-external gear ro 
tatable about Said fixed axis, and means on said 
casing and operatively engaging the housing of 
each unit for gauging position of the tool Sup 
porting shaft of each unit one with respect to 
the other. 

MELVIN H. EMRICK. 
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