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ASSIGNOR TO BROWI\

ISLAND A CORPORATION OF RHODE ISLAN])
‘ﬁGEARlNG
I\Te.;~ 855,06‘?._ w .,S.leeciﬁeatien of Letter... Pa,tent

Pe,tented Me.y 28, 1907

Applieﬂ,tlen ﬁled I‘ebruery 9,1904, Serial No. l% 352

To all whom Lt may concern: .
Be 1t known that I, Joux PArRkgR, of the

the ueuel cutter carrying epmdle A and with
‘the usual back gears B’ B mounted upon the

city and county of Providence and. State of 1 | eccentric pertlen of the back gear shaft B.

Rhode Island, -have invented certain new
and useful Improvemente in Gearing; and I
“do hereby declare the following epeuﬁeetum
taken in connection with the accompanying
drawings, forming a part of the same, to be a
full, cleer and exact description theleof |
The mventlon relates to gearing and 1s
illustrated embo(hed in inilling machines in

‘may be driven at different speeds to suit the
character of the cutter used and the work be-
ing operated upon and in which the work is
“carried upon a table which may he fed at dif-
ferent speeds according to the requirements
of the particular work being done. '

The features of mventlen relate more es-
pecially to the gearing employed for driving

the spindle and table feed at the various re-

quired speeds and to devices for dutomatic-
ally disconnecting the spindle from its driv-

ing sleeve when the back gears are thrown in

and for-again connecting the spindle with its

driving. sleeve When the hack gears are
thrtmn out. o

with the detailed description of the machine

in which they have been embemhed eml W 1H

he set forth in the c¢laims.

The machine 1in which the various feetmee
and (‘-'emmnetmm of the invention have heen

embodied:is illustrated in the accompanying
~drawings i which

I*ltrure 1 is a side elevation of so much of
the machine as is necessary to show the ap-

pheation of the present improvements there-
to.  Fig. 2 1s a horizontal section through
the ¢ utter spindle and back gearshaft. Fig. 3
is a transverse vertical section th[‘OllU‘II the
shaft A" Kig. 1. Fig. 41sa longltu(hlml ver-
tical section thr murh the spindle.  Fig. 5is a
horizontal section through the “axis of the
Heed shaft.
shown in Fig. 5. Fig. 7 is an end elevation
partly in section of the feed box and gearing

Fig. 8 is a detail of pmte
shown in Fig. - -

The meehme shown in the drawmv‘s is a

spmdle which -

Filg. 61s a se(-tmnal detail of parts |

]

| _pl]]‘-; §E (_[4 14,
groove (e fnrmed in thesleeve Ct. .
C*1s mounted upon the hubof the gear A’and

'hemzonta,l Imlhng mechme prowded mth

'The back gear B’ is arranged’ te be thrown

into and out of engagement with a gear A’

secured to the spindle A while the gear B? is

thrown into and out of engagement with a

oear A% secured to a sleeve A"" mounted on -
| the spindle.

When the back

_gears are

55

00

thrown out the driving sleeve A® is connect-

ed directly to the spindle by means of locking
pins C which pass through holes in the gear

A’ and enter holes C’' in a flange A* formed on
! the end of the driving sleeve.
back gears are thrown into engagement with -

‘When the

the gears A’ A® the locking pins C are with-
drewn from the holes C’ so that the sleeve A®

I'is disconnected from the spindle and drives

the spindle through the back gearing. In

order that the sleeve may be eutemetwelh

connected with and disconnected from the
spindle as the back gears are thrown out of

or into operation e{)nneetmns are provided

between the locking pmms C and the back

gearing shaft B whereby the movement of

the shaft in throwing the back gears into and

- out of engagement with the gears A’ A? oper-
The various features of construction 'end,

the. combinations constituting the invention
will be more fully explained in connection

ates the pins C. These connecting devices
are shown in Fig. 2 and consist of a-cam C*
secured to the back gear shaft and engaging
one -end of a lever (* the opposite end of
which 1s conneeted with a sleeve C* in which
the pins C are mounted. The lever (® is
connected w1th the sleeve C* by means of
which engage an annular

rotates with said gear by reason “of the el-
weﬂ*emont of the pins C mth the holes 1n the
cear. The pins C are spring mounted in the
eleeve (* so that they mav vield as the sleeve
C* 1s moved forward in case the holes (7 are

not in register with the pims when the back

CERTS are ‘throw nout. In such case the pins
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The sleeve

L
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are forced back against the tension of their

Springs by encagement with the flange A

but snap forw arcd mto the holes (Y as soon as

pins by the rotation of the sleeve A*
The drwnw shaft D (Kig. 4) thmwrh whic 1

100 -

these holes are hrml{rht into register with the

power 1s transmitted to the cutter almullu s

driven at a constant s

passmg over a, pu.lle_‘y secured to the ']mf l

beed bv means of a belt
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This’ constantly driven shaft is connected
with the spindle by a variable speed mech-
anism so that the spindle may be driven at

‘the-speed required for the efficient operation

of the machine upon the particular class of
work being done. -
The various parts of the variable speed

mechanism through which the spindle is

driven are mounted in a box or casing E the
front of which is provided with pro; ecting
flanges K for securing the casing to the frame
of the machine. . The casing is provided with

inwardly projecting side pieced E? connected

by -a web E? The ‘parts of the variable

speed mechanism may be constructed and
assembled in the box: or casing E and the
mechanism then introduced bodily into the

‘machine and the box or casing secured in

place. In order that the driving shaft D
may be conveniently connected with the va-
riable speed mechanism when thus intro-
duced into the machine, the shaft D is Dro-
vided with a coupling D? for connecting it
with the shaft F of the variable speed mech-
anism and the shaft D is mounted in a
bracket D® made separate from the frame of
the machine and secured thereto when the
shatt is brought into proper relation with the
shaft . . "

The driving shaft F of the variable speed

... mechanism is mounted in bearing bushings
E" 1 the side pieces E?of the casing E and be-

tween the mner ends of the bushings is pro-

~ vided with an elongated gear or pinion I
35.

A cone gear F* comprising four gears of vary-
Ing size 1s mounted in the casing K opposite

the gear K? and may be connected therewith

by ‘an intermediate gear I (Kig. 3). The
gear I 1s mounted upon a statipnary shaft
I carried in a frame ¢ which is journaled on
the bushings I’ so that the gear I* remains
In engagement with the gear F? as the frame
Is swung upon its journals. The gear F* is
loosely mounted on the shaft F5 and is moved
laterally on the shaft to bring it into position

Yo register with any one of the gears in the

55

cone gear by means of a slide F7 mounted in

.

the front of the casing K and provided with
arms K* arranged on opposite sides of the

- gear. The slide F7 is held in position in its
guides b
- The locking plate is

by an overlying locking plate F*.
provided with a longi-
tudinal slot and the slide F7 is provided with
8 stud K° projecting through this slot. A
spring pressed sleeve F'' is mounted upon the
stud F'° and engages one of a series of lock-

- ing recesses F'? formed in the locking plate.
~ When the gear F*is to be shifted faterally the

_6cr-
“1nto position to engage-the recess correspond-

65

(

sleeve F'! is withdrawn from the recess with

which it is engaged and ‘is moive(l laterally

ing with the desired position of the gear F*.
When the gear F* has been thus bréught into
position to register with the desirsd geat in
the cone gear, the frame F¢ is swune about

855,068

the axis of the gear F* to bring it into engage-
ment with the cone gear-and thus connect
the gear F* with the cone gear. The frame
1s thus operated by means of a sleeve 2
spring mounted upon a stud F projecting

from the frame K¢ through a vertical slot ¥

i a locking plate [ secured at the front of
the casing K. The locking plate F1° is pro-
vided with a series of locking recesses F'7 cor-
responding to the positions of the {rame [
when the gear FY is in engagement with the
various gears of the cone.gear. By this ar-
rangement of gearing the cone gear may be
drtven at any one of four different speeds and
the arrangement of the devices for adjusting
the mmtermediate gearfor the different speeds
enablés the adjustments to be readily and
conveniently made. L .
The sleeve A* through which the spindle is
driven and which” when directly connected

with the spindle is in eflect a partof the'spin-

dle, 1s connected with the cone gear I
through one or the other of two gears A® A
connected with the sleeve. The gears A%and
A% are connected together by a sleeve A7 so
that they form a quill gear and the sleeve is
connected with the sleeve A* so that it may
shde longitudinally thereon. The gear AS

1s of a size to engage the largest gear of the
~cone gear while the gear A% isof a size to en-

cage the smaller of the two center gears of
the cone gear and the gears are so spaced
upon the sleeve A7 that the movement of the

sleeve which engages one gear with the cone

gear disengages the other from the cone gear.
The sleeve A" is moved longitudinally to en-
cage either the gear A° or the gear A% with the
cone gear and thus bringitintot’.e active train
of gearing by means of a pinion A* enEaging

annular teeth A® formed on the sleeve A7

This pinion is formed on the end of a shaft
A" which carries an operating arm-A' at its
outer end.

and 1s arranged to engage one or the other of
two holes A¥ according to which of the gears
A% A®is in engagement with the cone -gear.
By means of these gears A* A% the sleeve A
may be driven at either of two speeds for
each speed of the cone gear. The spindle
may therefore be driven at any one of eight
speeds with the back gears thrown out and at
any one of eight additional speeds with the

back gears thrown in or in other words, the

mechanisms described enable any-one of six-
teen different speeds to be given to the
spindle. ‘ ‘
1t is desirable that the speeds of the spindle
should . vary from the highest to the Jowest
In a geometrical progression and the gears of
the cone gear therefore vary in substantially
geometrical progression. I have discovered
that the same progression may be main-
tained in doubling up the number of differ-
ent speeds given by the cone gear and at the

A spring pressed pin A" is
mounted m the end of the operating arm
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.of the cone gear and :
smaller of the two center gears of the cone
gear. -That is to say, the
slon in the different feeds
- maintained in effecting the
- slowest speed when the

- 855,088

same time gears in the cone gear may be em-

ployed for codperating with the two gears
which' are used for thus doubling the number

of variations in the speed provided an even

number of gears be emplo
gear and the two gears whic
engage the
portioned

ed in the cone
t _ ‘are arranged to
%ie-a;rs of the cone.gear are so pro-
that one engages the largest gear
the other engages the
eometric progres-
18 substantially
change from the

gears 18 1n the active train, to the fastest

speed when the larger of the two gears is in
consequently the speeds

the active train, an

vary in substantially’ geometric progression

20

- large number of different speeds may be pro-

from the highest to the lowest. With the

gears ' thus. arranged and proportioned a

.,

~ cured with the employment of a small num-

- ber of gears and the speeds may be made to
vary in-a substantially regular geometrical
In practising this feature of

25

- corresponding to %ears A® A% in the construc- |
tion above described should be connected in-
~the form of a quill gear nor is it essential that.

30

~driven from the cone gear.

35

progression. _ |
the invention it is not essential that the gears

they should be

arranged so that they are
It 1s only essen-
tial that the cone gear COMMTISe an even nuin-
ber of gears varying in substantially geomet-
rical progression and that the two gears cor-

and the smaller

of the two center gears of the cone gear and

~ that some means

. .

e provided for
either one or the other

| of _the.se gears into the
active train. ‘ o

It is frequently .desirable,'e'SpeciéJ]y in set-

to the cutter, to turn: the s

45

‘ter and the work and in order to enable this

SC

_55

of engagement
(2.

20

~front énd.of the spindle and |
_wvenient reach of the operator when standing
-opposite the feed table.

ting up or adjusting the work with
The operator should be able to thus turn the
spindle while in a position where -he can
closely inspect the relation between the cut-

t0 be conveniently done the machine s pro-

vided with devices for manually turning the
spindle which' are located adjacent to the

I have"employed for this purpose are shown

in Fig. 2 and consist of a pinion (i secured to

the end of a shaft (3 and normally held out

hub of the

The spring

~aets to hold the pinion G in the position

- shafis in Fig. 2.

When it is desired to turn

“or.&dyust the spindle manually, theshaft G’ is

6y

rq‘iied forward by means of a bandle (4 thus
N » ' N » ' : - . ' : 3 fo»
bringing the pinion G into engagemen t. with

smaller of the two

throwing

_ relation
pindle manually.

thuswithin con-

with the gear A’ by a spring
The spring G* is interposed between the
pmion € and a bushing G* in-
‘whiech the shaft G’ is mounted.

'%‘aged by

| 7. The shaft 16 is

]

| the I.g'ea'r-‘_A’_ .
the shaft G also Wit%dra,ws' the polygonal-
Ppart G° of the shaft from a recess in the end

feed box or casing
‘ing flanges. H’ by which the feed box 1s se-
| ~machine after the various parts
mechanism  have heen assembled

cured 1in the

“already

1718 operated and locked in
_ | means of a’spring pressed handle I* mounted
~The devices which -

tin Fig. 5 for the gear T* and

3

This lon itudinal movement of

of the bushing G*® and into position to be en-

a wrench or operating handle.
'hen the handle has

part G* it lies between the end of the bushing

(* and a collar G¢ on the shaft G’ and pre-
the ppinion G to.normal

vents the return of

position under the influence of the spring G2,

So long as the wrench remains upon the part.
-G the shaft G’ ‘may be turned manually by
means of the wrench to adjust or turn the .

spimdle and when the wrench is removed the

-shaft and pinion G return to normal position.
This device for manually operating the spin-

dle may bhe employed upon any type of mill-

Ing -machine but is of especial importance
and advantage in machines in which the -

driving mechanism is so arranged or con-

been applied to the

70"

75

structed that it cannot be conveniently

‘moved by the operator.

The variable speed mechanism for oIVing
to the feed table the different speeds required
for various classes of work is mounted in
H provided

a
with project-

of the

therein. This variable speed mechanism is

Q5

stmilar in many respects to the mechanism

spindle,

) _ _ . - driving shaft T of the feed mechanism s pro-
responding with gears A5 As engage the |
largest gear in the cone gear

vided with a sprocket wheel I’ and is driven

at a constant speed from the shaft D by
| means of a sprocket chain I* (Fig. 1) which
passes over the. sprocket wheel I’ and 1

sprocket -wheel D' on the shaft D.  The

| driving shaft T is provided with an elongated

pimon or gear 1* and with a cone gear ]?
arranged opposite the gear I*.  The gear I°
1$ connected with anv one of the gears1n the
cone gear by means of an intermediate oear

I loosely mounted on a shaft 1v. This gear -
T ismovedlaterally on the shaft I" to bri ng it

Into register with any one of the gears in the
cone gear hy

gaging opposite sides of the gear. The slide
position by

on a stud I' projecting from the slide 17
through the stop plate T, This stop plate
18 provided with a series of locking recesses

I'* corresponding to the positions of the gear

desecribed  for driving the cutter
and 15 shown in Figs. 5—8. “The

1CO -

108

y means of a slide T similar to
‘the slide F7 and provided with arms I*¢ en-

115

]20

I when in engagement with the various

gears or the cone gear I4, r
nounting the spring pressed sleeves I¢, F11,
and F*%.s the same, and is indicated in JOT

casing H and forming the bearings for the

secured in arms 1" whichi
-are clamped upon a sleeve 1 mounted in the

The manner of

12¢

shaft 1. This sleeve I is recessed as shown

10 enable the

{30

8o
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intermediate gear to engage and slide along
the gear1®. The sleeve 1'*is rocked to bring
the gear I° into engagement with the gears of
the cone gear by means of an armn 1 project-
ing from the end of the sleeve outside the
casing H and provided at its outer end with a
spring pressed locking pin 1'* arranged to en-
oage any.one of a series of locking holes 1'7 at
the end of the casing H. There are six gears

10 in the cone gear and consequently six locking

holes I7 corresponding with the position -of

the gear I® when in engagement with the

~different gears of thie cone gear-and there is

20

also a seventh locking hole 17 which corre-
sponds to the position of the gear 1° when 1t
1s thrown so far back that it will not engage
even the largest gear of the cone gear.

The feed shaft J is connected with the
usual feeding mechanism on the knee J" by
the usual connections J* shown in Itig. 1.
This feed shaft is driven from the cone gear
I* through one or the other of two gears J2 J*.

- The gear J? 1s arranged to engage the largest

30

gear of the cone gear while the gear J° is ar-
‘ranged to engage the smaller of the two cen-

ter gears of the cone gear. These gears J* J*
are connected together by a sleeve J° so that
they form a quill gear and the sleeve J*1s con-
nected with the feed shaft J so that it may
slide longitudinally thereon. The sleeve J°
is moved longitudinally to bring either gear
of the quill gear into engagement with the

cone gear by means of a pinion J* formed on

the end of a shaft J7 to the outer end of which
is secured an. operating handle J* 'The
handle J® carries at its outer end a _sprlri‘p;}"

-~ pressed locking pin J? similar to A" arranged

to engage one or the other of two locking

40

holes Jt° formed in the front of the feed box. |
By the gearing described the feed shaft J
may be driven at any one of twelve different

speeds since there are six gears in the cone

gear I* and the gears'J? J* enable the shaft J

to be'driven at double this number of speeds.

It is desirable that the different feeds given

to -the speed table may be varied from the

highest to the lowest in regular geometrical

-progression, therefore the features of inven-
tion above explained in connection with the

cutter spindle are also embodied i the vari-

~able speed mechanism in the feed box. That

55

1S to say, the cone gear is provided with an

even number of gears which vary in substan-
tially geometrical progression and the two
cears on the feed shaft for doubling the num-
ber of speeds givén by the cone gear are.ar-

" ranged to engage the largest of the cone gears

6o

ters Patent is;

and the smaller of the two center gears of the
cone gear. .
What I elaim and desire to secure by Let-

1. The combination
driving member therefor, the back gearing,
8 cam on the back gear shaft, a lever operated

“described. -

with the spindle, the

855,068

a locking pin carried by the sleeve for con-
necting ‘and disconnecting the spindle and

‘driving member, substantially as described.

2. The combination with the spindle, ‘the
driving member therefor, the back gearmg, a
cam on the back gear shaft, a lever operated
thereby, a sleeve connected with the lever,
a spring pressed locking pin carried by the
sleeve for connecting and disconnecting the
spindle and driving member, substantially
as deseribed. |

3. The combination with a spindle, a driv-

ing member therefor and back gearing, of one

or more spring pressed devices for connecting
and disconnecting the driving member and

| spindle, and connections between sad de-

vices and the back gear shaft for operating
the devices through their springs, substan-
tially as described. - ~

4. The combination with a spindle, a driv-
ing member therefor and back gearing, of a
spring pressed locking pin for connecting the
driving member and spindle, a cam on the
back gear shaft, and connection between the
cam and pin, substantially as described.

5. The combination with a shaft of"a driv-
ing mechanism ‘therefor comprising a cone
cear having an even nwmber of gears varying
in substantially geometrical progresston, two
cears for engaging the largest cone gear and

the smaller of the two center cone gears re-

spectively, and means for throwing either of
said gears into the active train, substantially
as described. .

6. The combination with a shaft of a driv-
ing mechanism therefor comprising a
cear having an even number of gears varying

in substantially geometrical progression, two..

sears connected with the shaft arranged to

engage the largest cone gear and the smaller

of the two center cone gears respectively, and
means for throwing either gear into the active
train, substantially as described.

rr 1]. . . >4 ! : "y

7. The combination with a shaft of a driv-
ing mechanism therefor comprising a cone
cear having an even number of gears varying
in substantially geometrical progression, two

.cears mounted on the shaft and arranged

to engage the largest of the cone gears and

the smaller of the two center cone gears re-

spectively, and means for throwing either
cear into the \&ctwe train, substantially as

+

8. The combination with a shaft of a driv-

ing mechanism therefor comprising 2 cone

gear having an even number of gears varying

in substantially’ geometrical progression, a
quill gear on the shatt having gears to engage

the largest cone gear and the smaller of the
two center cone gears, and means forshifting
said quill gear longitudinally of the shaft,
substantially as described.

9. The combination with a shaft of a driv-

| ' ing shaft, a variable speed mechanism, o cas-
65 thereby, a sleeve connected with the lever, | ing in which said mechanism 1s nounted, de-

cone
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- vices for securing the casing in place, con-

10

IS

necting .gears between the shaft and said
- mechanism and a coupling device between
~ the driving shaft and the driving shaft of the

variable speed mechanism, substantially as

descriped. . -

10.. The combination with a 'Shé,ft' A of a
driving shaft D, a bracket D® in which it is

“mounted, a casing K, variable speed gearing

mounted in the casing provided with a driv-
ing shaft F, devices for securing the casing E

shafts D and F, and gears connecting the

- shaft A and variable speed gearing, substan-

tially as described. -

11. The combination with a shaft of :‘:L cone

gear F* connected to drive the shaft, a gear

F*, a casing E in which said gears are mount-

ed, having a vertical slot, a frame I mounted

in the casing to swing about the axis of gear |

"| F® substantially as deseribed.

' F?, a shaft F5 in the frame, aﬁ_in'terh}edigte o
gear I* on the shaft K% a stud projecting

“from the frame through the slot, locking re-

cesses, & locking sleeve on the stud, and de-

vices for adjusting the gear F* on the shaft

' 12. The combination with

25

o shaft of

gears A® A° ‘connected therewith, devices

for throwing either gear into the active

train, a cone.gear F° for driving said geéars, a
B _ , | gear I* an intermediate gear F*, a frame F'in
to the-machine frame, a coupling between the |

which gear F* is mounted, a casing in which

3¢

the gearing is mounted, locking devices car-

ried by the frame and located outside the

casing, and a device for adjusting the gear

- I laterally, substantially as described.
e - JOHN PARKER.
Witnesses: o |
W. H. THURSTON,
~J. H. THURsTON.
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