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To all whom it may concern: .
Be it known that I, RoBerT MILNE, a
citizen of the United States, residing at

Rockford, in the county of Winnebago and
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-State of Illinois, have invented certain new

and useful Improvements in Differential
Positive-Feed Mechanism, of which the fol-
lowing is a specification.

This feed mechanism is more particularly
adapted for use in connection with driil
presses, the differential feed mechanism be-
mng employed for the purpose of feeding
down the drill spindle during the progress
of the drilling operation. The mechanism
is intended to be used in lieu of the ordinary
stepped pulleys which have been usually
employed in the transmission of power from
the main power shaft to the drill spindle
feed mechanism. .

In the present invention, in place of
stepped pulleys and a connecting belt, which
is subject to slippage, positive feed mechan'-

ism is employed in the form of gearing, the

elements of which can be shifted with re- |
another to afford very substan-

oard to one

"~ tial variations in the speed transmitted

through the gearing, the main power shait,
meanwhile, being driven at a uniform speed.

" The main element in the train of gears com-
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prising the present inventicn is in the form
of a disk gear which codperates with pinions

adapted to be shifted across the face of the
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. tice.

disk in order to change the speed imparted.
In gearing of this general type, as hitherto
ccnstructed, it has been the practice to
obtain variations solely through the en-
oagement of a single pinion with the disk
gear, but the present invention greatly

amplifies the variations by employing two

shafts and two gears which act In unison
with one another so that as one of said pair
of gears approaches the periphery of the
disk gear the other will be moved toward
the center, thereby securing a greater ratio
of variation than has hitherto been the prac-
The invention further relates to the mech-
anism employed for shifting the pinions;
to the mechanism employed for throwing
the disk gear out of train; and to the de-
vice as a whole and the individual parts
thereof. ' - o ' -

The invention consists in the features of
“construction and combination of parts here-
inafter described and claimed. '

In the drawings, Figure 1 is a side eleva-

tion of the mechanism, showing the housing
partly broken away and showing the disk
gear 1n section; Fig. 2 a similar view, show-
g the parts out of mesh and thrown to

a different adjustment; Fig. 3 an end eleva-

60

tion of the housing, showing the transmis-

sion spur gear; Fig. 4 an inverted plan view,
showing the housing partly broken away;
Fig. 5 a top or plan view of the mechan-
ism; Fig. 6 a cross sectional view through
the housing transversely of the shafts; Kig.
7 a side elevation, showing the guide bar

| and shifting mechanism; and Fig. 8 a side

elevation of the shifting bar.

- Referring to I1g. 1, the power is imparted

from the main or power shaft 8 having
thereon a spur pinion 9 which meshes with

‘a spur gear 10 mounted upon a driving shaft

11, which is in alinement with a driven
shaft 12, the abutting ends of which shafts
are journaled within a bearing block 13
which is located within the center of a
housing 14. Immediately above the shaits
is located a disk gear 15 which is provided,
on its face, with concentric rows of teeth 16,
which teeth are cut on a bevel, as regards
the axis of the disk, and are as best shown
in Figs. 1 and 2. The teeth are all truly
cut and squared so that each row of teeth
constitutes, in effect, a perfect bevel gear, 1n
which respect the disk gear .of the present
invention is highly superior to one having
a flat plane surface provided with teeth in
the form of lugs tapered or otherwise mu-
tilated to permit adjustment of a pinion
from one row of teeth to the next. The
disk gear codperates with primary and sec-
ondary bevel pinions 17 and 18, respectively,
which work in unison with one another and
which are splined to the shafts 11 and 12,

respectively, being capable of slidable ad-
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justment on such shafts without loss of ro-

tative effort. The hubs of the primary and
secondary bevel pinions are engaged by a
pair of yoke arms 19 and 20, as shown In

Fig. 4, which arms are connected with a

100

yoke bar 21, the bar being provided with a

pair' of ears 22 and 23 which are Shdab]y

‘mounted upon a rod 24, the ends of which

are entered through lugs 25 formed on the

' housing. The guide rod 24 extends parallel
“with the driving and driven shafts and is

located at one side of and in parallel rela-

105

.| tion with the lower portion of the housing 110
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" notched bar 26

2

14, which portion is of rectangular or box
shape.

The ears 22 and 23 have bolted thereto a |
provided, at one end, with |

notches 27 which are adapted to engage a

shifting bar 28 provided, near its center |

with a shallow locking notch 28* and near
its lower end, with a notch 29. The upper
end of the shifting bar is pivoted to the
free end of a lever 30, the opposite end of
which 1s pivoted to a rigid sleeve 31, which
1s supported above the center of the upper
housing 32 by means of radially extending
arms 33 which are bolted or otherwise suit-
ably secured to the upper part of the hous-
ing, which portion of the housing is of cir-
cular formation to properly house the disk
gear. The disk gear is mounted on the
lower end of a vertical stub shaft 34 which
1s journaled within the sleeve 81 and which
extends therethrough, as shown in Figs. 1
and 2. The upper end of the vertical shaft

34 1s rotatably mounted within a collar 35

which has outwardly extending therefrom a

. socket arm 36 which receives the upper end

of an adjusting rod 37 to which the lever 30
1s pivoted, so that a vertical movement of
the lever will be imparted through the socket
arm 36 and collar 35 to the shaft 34, which
movement serves to raise or lower the disk
gear. The adjusting rod 37 is slidably

- mounted through lugs 38 which outwardly

35

project from the sleeve 31 and permit the
adjustment to be made. In order to permit
the operator to determine as to the point of
adjustment of the adjustakle bevel pinions,

~ a pointer 39 1s fastened to the notched bar
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~driving and driven shafts.

26, which pointer codperates with marks or

graduations 40 formed on the housing to

indicate the degree of adjustment.
In use, with the parts in the position

shown in Fig. 1, the minimum speed will be

imparted from the main shaft through the
The driving
shaft, being in train with the main power
shaft, will be rotated constantly and at a
fixed proportionate speed with respect.to
the main power shaft, and this constant
speed will be imparted to the bevel pinion
17, which, however, is slidable to di,&erent
positions upon the driving shaft. As shown
in Fig. 1, with the bevel pinion 17 in mesh
with the peripheral row OF gear teeth on the
disk gear, the slowest speed possible will be
imparted to the disk gear. This slow speed
1s further reduced by the engagement of the
secondary bevel pinion 18 with the inner-
most ring of gear teeth, so that, in the posi-
tion shown in Fig. 1, the constant speed of
the main power shaft is subjected to a dou-
ble reduction. The parts will be locked, in
the position shown, by the engagement of
the outermost notch of the notched bar 26
with the shallow locking notch 28* in the

il

1ng the rows of teeth truly

40,342

of which notch enters into and engages with
the outermost notch and prevents any lon-
gitudinal movement of the bar, thereby lock-
ing the yoke 21 in position and holding the
bevel pinions in coOperative relation and at

a fixed distance with one another and in ad-
justment to impart minimum speed. When

1t 1s desired to secure a faster variation of

‘speed, the shifting bar 28 will be first pulled

back slightly to disengage the locking
notches and then moved upwardly through
the uppermost notch until a position is
reached in which the edge of the notched
bar 1s 1n register with the notch 29 in the

shifting bar, in which the notched bar will «

be unlocked and permitted to slide through
the notch into the desired position of ad-
justment. This movement of the shifting
yoke 21 1s accomplished by means of an out-
wardly extending handle 41, as best shown
in Fig. 4. The upward movement of the
shifting bar 28 lifts the disk gear and there-
by throws it out of mesh with the primary

and secondary bevel pinions, so that there-

atter the shifting of the pinions can be made
to the selected position. As the primary
bevel pinion 1s shifted toward the center of
the disk, thereby increasing the speed of the

- disk, the secondary bevel pinion will be si-

multaneously shifted away from the center
of the disk gear, whereby the speed derived
from the disk gear by the secondary bevel
pinion will be increased, so that a double
increase will be afforded by the shifting
of the two gears, which is highly desirable
in mechanism of this general class, in which
the variations of necessity are not radical
and which are frequently unappreciable in
devices which rely on disk gears of the
ordinary character and a single codperating
pinion for making the variation. By pro-
viding means for bodily lifting the disk
gear entirely out of mesh with both of the
co0perating pinions, it is possible to employ
a disk gear of the character shown, hav-
cut, and each
row comprising a substantially perfect bevel
gear wheel. _

In certain prior constructions it has been
customary to merely shift the pinion across
the face of the disk without seeking to throw
the two elements out of mesh, and this mode
of operation necessitates the employment of
a flat faced disk with imperfectly formed
teeth, which greatly impairs the efficiency

of the device for power transmission pur--

peses. In the present case, the adjustments
and regulations can be very quickly and

easlly made, and the parts are so designed

that 1t will be impossible to attempt shift-
ing of the pinions while in mesh with the
disk gear, thereby avoiding possible break-

age or wear of the parts.

In speaking of driving and driven shafts,

65 edge of the shifting bar 28, the inner edge | it will be understood that these terms are
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~ any manner altering
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~ the disk gear shaft, a
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used only as a convenient means of desig-
nation, since, obviously, the power could be
transmitted in either direction without in
the construction or
operation of the device. |

What I regard as new and desire to secure

by Letters Patent 1s:
1. In mechanism of the class described, a

disk gear having a plurality of concentric

rings of teeth, a slidably mounted bevel pin-
ion adapted to engage with the teeth of any
selected ring, a shaft on which the disk gear
is mounted, a sleeve within which the shaft
is mounted, a member connected with the
shaft, a slidably mounted rod connected with
said member, and a lever engaging said shid-
ably mounted rod to throw the disk gear
into and out of mesh with the pinion, sub-
stantially as described.

9. In mechanism of the class described, the
combination of a disk gear provided with a
plurality of rings of teeth, a shaft upon
which the gear is mounted, a lever and con-
nections for imparting longitudinal move-
ment to said shaft, a shaft set at an angle to
pinion mounted there-
on and adjustable to different positions to
engage with a selected ring of teeth, a
notched bar connected with said pinion, a
shifting bar entered through one of the
notches of the notched bar and connected
with the lever for shifting the disk gear
shaft, and provided, at a suitable point, with
a notch adapted to permit longitudinal
movement of the notched bar when moved to
a position to disengage the gearing,- sub-
stantially as described. '

3 In mechanism of the class described,

the combination of a disk gear provided with
concentric rings of teeth, two shafts, each
provided with.a pinion, a member for con-
necting said pinions and moving
unison to engage selected rings of teeth on

" the disk gear, a shaft upon which the disk

45
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gear is mounted, a shifting member for 1m-
parting longitudinal movement to said shaft,

connected with the pinion connecting mem-

ber in a manner to lock the pinion connect-

against movement, save when

ing member it
moved to a position to throw

the member 1S

the gearing out of mesh, substantially as
~ described.

4. In mechanism of the class described,
the combination of a disk gear provided with
concentric rings of teeth two shafts jour-
naled adjacent to the disk gear, a bevel pin-
ion on each of said shafts, a member con-
necting said bevel pinions and adapted to
shift them in unison to engage with selected
rings of teeth, a notched bar connected with
said pinion connecting member, a shifting

" bar adapted to engage with the notches of

65 adapted to register with the notched bar to

said notched bar and lock the same, and
provided, at a suitable point, with a notch

them 1n

]

8

permit longitudinal movement of the latter,
a, shaft upon which the disk gear is mounted,
and connections between saig shaft and said
shifting bar for moving the shaft by a
movement of the shifting bar such that when
the gearing is disengaged the notch in the
shifting bar will be brought into register
with the notched bar, substantially as de-
seribed. | '

5. In mechanism of the class described,
the combination of a disk member, two
shafts mounted adjacent to the disk member,
companion members mounted upon the
shafts and adapted to engage with the disk
member, means for moving one of said com-

70
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panion members toward and from the axis

of the disk member, and means for effecting
a break in the train of transmission, the two
last mentioned means being held 1n engage-
ment in a manner to lock the former against
movement, save only when a break in the
train of fransmission is effected, substan-
tially as described. ' _

6. In mechanism of the class described,
the combination of a disk member, two
shafts mounted adjacent to the disk member,
companion members mounted upon the
shafts and adapted to engage with the disk
member, means for moving the companion
members in unison toward and from the axis
of the disk member, and means for effecting
a break in the train of transmission, the two
last mentioned means being connected in a

8b
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manner to lock the former against move-

ment, save only when a break in the train
of transmission is effected, substantially as
described. :

7. In mechanism of the class described,
the combination of a disk gear provided
with a plurality of concentric rings of teeth,
two shafts mounted adjacent to the disk
oear, companion pinions mounted upon the

shafts and adapted to register with selected

rings of teeth, means for moving one of the
pinions toward and from the axis of the disk
cear, and means for retracting the disk gear
to perfect a break in the train of transmis-
sion, the two last mentioned means being
held in engagement in a manner to lock the
former against movement, save only when a
break in the train of transmission is effected,
substantially as described. S

8. In mechanism of the class described,
the combination of a disk gear provided
with a plurality of concentric rings of teeth,
two shafts mounted adjacent to the disk
gear, companion pinions mounted upon the
shafts and adapted to register with selected
rings of teeth, means for moving the pinions
in unison toward and from the axis of the
disk gear, and means for retracting the disk
gear to perfect a break in the train of trans-
mission, the two last mentioned means being
held in engagement in a manner to lock the

former against movement, save only when a
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break in the train of transmission is effected,
substantially as described. '

9. In mechanism of the class described,
the combination of a disk gear provided
with a plurality of rings of teeth, a shaft
adjacent to said disk gear, a pinion thereon
adjustable to different positions to engage
with a selected ring of teeth, means for
moving the pinion toward and from the
ax1s of the disk gear, and means for retract-
ing the disk gear to perfect a break in the

train of transmission, the two last men-
“tioned means being held in engagement in a

manner to lock the former against move-
ment save only when a break in the train of
transmission is effected, substantially as de-
seribed.

040,842

10. In mechanism of the class described,
the combination of a disk member, a shaft
mounted adjacent to the disk member, a
member mounted upon said shaft and adapt-

' ed to engage with the disk member, means
' for moving said member toward and from

the axis of the disk member, and means for
effecting a break in the train of transmis-

sion, the two last mentioned means being
held in engagement in a manner to lock the
| former against movement save only when a
break in the train of transmission is effected,
substantially as described. |

ROBERT MILNE.

Witnesses:
SaMUEL H. Reck,
i SAMUEL W. BAnNINg,
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