E. STUCK,
TEEDING MECHANISM,
APPLIGATION FILED DEC. 19, 1005,

056,444. Patented Apz, 26, 1910,

3 BHEETS—3HEERTY 1.

Tz

e

7
- Lmmme,

/o
7N

]

1
L

—

— — =

S Eesses .
@?,é;m @ %A’W WO )M, S}% ?@01‘5/4/%’«"”

]
v Oborioy




E. STUCK,
TEEDING MECHANISM.
- APPLICATION FILED DEG, 19, 1905,

Patented Apr. 26, 191G

956,444.

dnuventor

/i &»@M@S M’*
\!
Jwv) C\;.

[}

3 BEEETE—SHEET 2,

i

AL,

3 - YD Hoemmad
] i
@,bto'(/wz%

(e

=

P L
y (A /gﬁ/’é’fu



E. STUCK.
TEEDING MECHANISH,
APPLICATION FILED DEC. 19, 1605.

066,444, Patented Apr. 26, 1910,

3 SHEETB—SHEET 3.

‘ ) Jnventor
Witmepse Loarnst Stcle

@?%%W’O | b %f@ ,g{%gwh

@-bﬁ?o«mw%

ANDREW B, GRanaM CO. PHOTO-LITROGRAPHERS. WASHINGTON, £ O




Ut

fomt
R

20

30

35

49

50

UNITED

STATES PATENT OFFICE.

EVERETT STUCKE,

OF DAYTON, GHIOC.

FEEDING MECHANISM.

Application filed Decex

Specification of Tetiers Patent.

nber 19, 1805,

Patented Apr. 26, 1910.
Serial No. 292,500.

To all whom it may concern'

Be it known that T I, BvererT STUCK, 2
citizen of the Umted m cs, residing at
Dayton, in the county oi viontgomery and
State of Ohio, have mvcn‘(ed certain new
and useful Tmprox ements in Feeding Mech-
amsms of which I declare the followmo to
be a full, clear, and exact description.

This uﬂ'entlon relates to improvements in
feeding mechanisms, for use in such ma-
chines as milling machines and the like,
where 2 movable work carriage is arranged
to have the work mounted upon it, the car-
riage then being fed ‘unonntlcaﬂv

it is among he objects of thm invention
to provide such an improved form of feed-
ing mechanism as will automatically give
a slow feed movement to the work carriage
during the interval of time in which the

work is being operated upon, and then a
faqt feed when the work is to be moved
without being operated uposn, then an auto-
matic reverse “with a fast return feed of the
carriage, and finally an automatic stop to
arrest the carringe when it has been returned
to normal position.

With these and incidental objects in view,
the invention consists in certain novel _er‘l—
tures of construction and comblnﬂtmns of
parts, the essential elements of which a are
set forth in appended claims and a preferrved
form of embodiment of Wflm is hereinafter
specifically described with reference to the
d“nwmas which accompany and form part

£ this specification.

Of said drawings: Figure 1 represents a
side elevation of a “milling machine to which
these improvements are applied showmo the
various feeding gears set for the slow feed.
Tig. 2 represents a top plan view of a por-
hon of the work carriage with the adjustable

ead COHM‘OUID“ dogs mounted thereon and
ﬂ1e mechanism connected with the feeding
gears set for the fast feed. Fig. 3 rvepre-
sen’ts a perspective detail view of one of the
feed gears and clutches. Fig. 4 represents
a detail sectional view on the ‘mn 4d of
Fig. 1 locking in the direction of the arrow
crossing said line. Fig. 5 represents a dnt‘ul
sectional view on the line 5—5 of Fig.
looking in the direction of the arrow cross-
ing said line.

As a general description of the speecific
form of mechanism which has been ﬁdop ed
to carry out the purposes of this invention,
it may be stated that a traveling work car-

riage is provided, which is fed by a revo-
luble shaft arr anged to have different s speeds
of rotation and different directions of rota-
tion. This is accomplished by having a
main driving mechanism in the shape of a
constantly 1ev01uble shaft which has three
geparate gear connections, one for a slow
feed forward, another for a fast feed for-

ward, and another for a fast reverse feed.
These various feeding gears are arranged to
be clutehed to the main duvmo shaft i(n the
work carriage so as to give the latter the de-
sired slow forward :teed fast forward feed
or fast veverse feed. These clutech connec-
tions are controlled by a series of adjustable
feed controlling dogs mounted upon the
work carriage Ttself. These dogs may be
adjusted to any desired position on the work
carriage, accmdmg to the position of the
work on the carriage and the nature of the
work to be pcrfonned An additional dog
is also p"‘O‘ddCd. which when the carriage
has returned to normal posmom automat-
ically throws out of operation all of the
1ceedm0 devices so that the carriage stops
and no farther work is performed until the
operator has again started the feeding de-
vices. These mechanisms will now be de-
scribed in detail. As above stated, these
improvements ave in this particular instance
shown as applied to a milling machine. In
the standard 10 of this machine are mount-
ed the driving pullevs 11 for rohtlno' the
milling tool 19 at any desired speed.

The traveling work carriage 15 has a
groove 16 in its under side on one side of

umh is fastened a vack 17 (see Tig. 2).

Zeshing with this rack is a driving: pmmn
18 mounted on a short shaft 19 L\tendmo
through the stationary table 20 in the groove
of which the carriage 15 slides. The shatt
19 has fast to its lower end a worm wheel 21
which meshes with a worm pinion 22 fast
to the feeding shaft 23. From this construe-
tion it will be readily understood that when-
ever the main feeding shaft 23 is rotated in
either direction at a “fast ov slow speed, the
carriage 15 will receive a conespondlno re-
cipr ocahno nvouon

The shaft 93 is revolved in either direction
at a fast or slow speed by the three sets of
gears connecting it to the main power shaft
30, which is consﬁmly driven by any suit-
able power. The above mentioned sets of

gears and their relat lee speeds will now be
4 is shown the gear con-

de%cmbed In Fig. 4
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nections of the slow forward feed, compris-
ing a pinion 35 fast to the shaft 30, gears 36
and 37 rigidly secured to each other and
loosely mounted on an intermediate shaft 38
and a gear 39 loosely mounted on the shaft
23 and meshing with the gear 37. 'The rela-
tive sizes of these gears are such that the
gear 39 will receive a slow revoluble move-
ment. It will be clearly seen by reference to
the arrows in Fig. 4 that the top of gear 39
will be revolved toward the machine. As
seen in Fig. 1 the gear connections for the
fast forward feed comprises a gear 40 fast
to the shaft 30, gears 41 and 42 rigidly se-
cured to each other and loosely mounted on
the shaft 38 and a gear 43 loosely mounted
on the shaft 23 and meshing with the gear
49, The relative sizes of these gears are
such that the gear 48 will receive a fast
revoluble movement in the same direction as
the gear 39. In Fig. 5 is shown the gear
connections for the return feed. The gear
45 is rigidly secured to the shaft 30 and
meshes with the gear 46 which is rigidly se-
cured to the gear 47. The gears 46 and 47
are loosely mounted on the shaft 38, the gear
47 meshing with an intermediate gear 48
which is mounted on a stub shaft secured to
the framework of the machine. The gear
49 meshes with the gear 48 and is revolved
in a direction reverse to that of the gears 39
and 43.

The clutch mechanism will now be de-
scribed. Fast to the gears 39, 43, and 49
are disks 502, 50° and 50° respectively to
which are pivoted engaging pawls 517, 51P
and 51° having engaging noses 522, 52° and
52¢ and releasing arms 532, 53" and 53° (see
Fig. 2.) These engaging pawls are thrown
into and out of engagement with ratchet
wheels 54°, 54* and 54¢ which are rigidly
secured to the main feeding shaft 28. The
mechanism for operating the engaging pawls
consists of sleeves 55* and 55 each having
a circumferential groove 56* and 56° adapt-
ed to receive shifting arms 572 and 57° which
are secured to a shifting or controlling shaft
60. The sleeve 55* for the slow forward
feed has a single beveled circumferential
operating groove 61* which is adapted to
receive the releasing arm 53* of the engag-
ing pawl 512 When the arm 53* is in the
groove 61* the engaging nose 522 of the pawl
512 will engage the ratchet wheel 54* and
the shaft 23 will then be rotated forward at
a slow speed as the gear 39 and the disk
50° carrying the pawl 51* are constantly in
motion. When the sleeve 55* is now shifted
in either direction by the shifting arm 572
the releasing arm 53* will be cammed out
of the groove 61* and will raise the engag-
ing nose 52* of the pawl 51* out of engage-
ment with the ratchet wheel 54* thereby
stopping this feeding mechanism until the
sleeve 55* has again been shifted to its en-
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gaging position. The springs 63*, 63" and
63¢ gerve to hold the pawls 512, 51 and 51°
in engagement with the sleeves 55* and 55°.
The sleeve 55* has two beveled operating
grooves 61° and 61°¢ which serve to operate
the pawls 51° and 51° in the same manner as
the previously described sleeve 55* operates
the pawl 51, The pawl 51° is pivoted on
the disk 50° of the gear 43 and revolves con-
tinuously in the same direction as the gear
and disk of the slow feeding mechanism.
The pawl 51° is pivoted to the disk 50° of
the gear 49 which revolves continuously in
the opposite direction. The relative speeds
of the above described three feeding mech-
anisms are such that the fast forward feed
is intermediate in speed between the slow
forward feed and the fast return feed.

The effect of the shifting of the sleeves
55% and 55" will now be explained. As seen
in Fig. 1 the sleeves are set for the slow for-
ward feed with the releasing arm 53* of the
pawl 51* in engagement with the groove
612, As previously explained this will cause
the engaging nose of the said pawl to en-
gage its ratchet wheel and thereby rotate
the shaft 23 to give the work carriage a
slow forward feed. It will be noticed in
Fig. 1 that the releasing arms of the pawls
51> and 51¢ have been cammed out of the
operating grooves 61° and 61° and are rest-
ing on the outer periphery of the sleeve 55
This will hold the engaging noses of these
pawls out of engagement with their ratchet
wheels. ,

In Fig. 2 the mechanism is shown as set
for the fast forward feed. In this position
the controlling shaft 60 and the sleeves 55*
and 55° are shifted as far as they can go
toward the front of the machine, that 1s,
the left in Fig. 2. It will be seen in this
position that the releasing arm 53* of the
pawl 51* has been cammed out of the oper-
ating groove 61* so as to disengage its en-
gaging nose 52* from the ratchet wheel 542

(See Fig. 3.) The releasing arm 53° of the

pawl 51* has dropped into the operating
groove 61° thereby allowing its engaging
nose 52° to engage the ratchet wheel 54* and
rotate the shaft 23 at a fast forward speed.
The pawl 51¢ is still held raised as when the
mechanism is set for slow forward feed by
the periphery of the sleeve 55" which sleeve
has shifted to the left but not far enough
to let the said pawl drop from the rear end of
said sleeve.

By reference to Fig. 1 it will be clearly
understood that if the sleeve 55% and 55°
are shifted farther toward the rear of the
machine (the right in Figs. 1 and 2) the
following will result. The arm 53* of the
pawl 51* will be cammed out of the oper-

ating groove 61* thereby causing its en-.

gaging nose 52* to be disengaged from its
ratchet wheel 54* The periphery of the
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front end of the sleeve 55" will still hold the
arm 53° of the pawl 51 in its raised position
to keep its engaging nose 52° out of engage-
ment with its ratchet wheel 54, The arm
53¢ of the pawl 51¢ will drop inte the oper-
ating groove 61° thereby allowing its engag-
ing nose 52° to engage with its ratchet wheel
54¢ and revolve the shaft at a fast speed in
the reverse direction. By a still further
shifting movement (tc the rear of the ma-
chine or the right in Figs. 1 and 2) of the
sleeves 55* and 35" the arm 53¢ of the pawl
51° will De cammed out of the operating
groove 8$1¢ and when the mechanism is in
this adjustment, all of the pawls 512, 510
and 51¢ are in a disengaging position and
therefore the shaft 23 will stop, and hence
the feeding of the work carriage stops.

The shifting or controlling shaft 60 is
shifted to its different positions by the mech-
anism which will now be deseribed. Mount-
ed in a bracket 70 on the rear of the station-
ary table 20 is a short vertical shaft 71 to
which is pivoted at its lower end an arm 72
having a downwardly projecting pin 73
which engages in an elongated slot formed
in a block 74 fast to the shifting shaft 60.
Fastened to the upper end of the shaft 71 is
an arm 75 in the outer end of which is
mounted a forwardly projecting pin 76
which is operated upon by different dogs as
will be described later on. The rear end of
the arm 75 is formed in the shape of a han-
dle 77 which is operated by hand to shift the
shifting shaft 60 to set the mechanism for
the fast forward feed after the automatic
stop acts upon the pin 76 to stop the work
carriage 15. As shown in Fig. 2 with the
feeding mechanism set for fast forward
feed, the worlk carriange 15 will be traveling
in the direction of the arrow. As the car-
riage travels the pin 76 and controlling shaft
60 will be cammed to the right by a lug 80
extending downwardly frem a feed control-
ling deg 81 which is adjustably moeunted in
a groove In the work carriage 15 as are all
the feed controlling dogs. This will shift
the sleeves 35% and 55" into the position
shown in Fig. 1 which position sets the
clutch mechanism for a slow forward feed.
The pin 76 will next be engaged and eammed
to the left 2gain by a lug 82 extending down-
wardly from a feed controlling dog 83, This
will set the sleeves 552 and 55° for a fast for-
ward feed. This shifting movement from
fast to slow forward feed and back to fast
forward feed again may be repeated as often
as the nature of the work requires, the Tast
movement being to ghift the sleeves 552 and

53> to the slow feeding position. The re-
turning dog 90 “is slidably mounted in on

adjustable bracket 91 and is spring prossed
by a spring 92 to its outer position as shown
in Fig. 2. Extending downwardly from it
is a camming lug 93 and two guiding lugs 94

on
)

betwveen which the pin 76 rests at certain
times as will hereinafter be explained. Piv-
oted to the stationary table 20 is a tripping
pawl 93 which is spring pressed toward the
position shown in Fig. 2 and has a rear-
wardly extending stop nose 96 to limit its
movement in one direction. The Ing 97 ex-
tends upwardly inte the path of the cawm-
ming lug 93 of the return dog 90. YWhen
the lug 93 strikes the beveled lug 97 of the
tripping pawl it cams the returning dog 90
Imwvard against its spring 92 so that the tiwe
guiding lugs 94 pass on either side of the
pin 76, As soon as the lug 93 passes the Ing
97 the spring 92 will force the retuiming dog
90 outwardly with a quick snapping move-
ment thereby shifting the pin 76 and con-
trolling shaft G0 to the rvight by reason of
the position of the pin 76 between the two
Tugs 94. This will set the two sleeves 33
and 55" in a position which will set the feed-
ing mechanism for the fast return feed. The
Ing 93 on the return movement of the car-
riage 15 vwill strike the rear bevel of the lug
97 and will compress the spring of the trip-
ping pawl and wipe past said pawl. The
automatic stop pawl 100 is mounted in a
bracket 101 and is spring pressed against a
stop pin 102. It is pivoted at 105 and is
adapted to be engaged by the pin 76 and
pressed rearwardly until it strikes the Ing
104 which forms part of the Lracket 101,
Its operation is as follows. On the return
moevement of the carriage 15 the pin 76 will
strilke a _downwardly extending lug 108 of
the pawl 100 and will firsst move the pawl
against the lug 104 and then will be cammed
rearward to shift the sleeves 55 and 550 to
their stop position, being the extreme posi-
tion to the right. As soon as the pin 76 is
cammed into this position the pawl 100
snaps back against the stop pin 102 thereby
assuming its noimal position as shown in
Fig. 2. When the feeding mechanism is
started again the operator, by pushing in-
ward on the handle 77 swings the lever 75
toward the front of the machine. This will
cause the pin 76 to pass in the rear of the lug
103 and set the controlling shaft 60 and
sleeves 55° and 55% in the fast forward feed-
ing position, being the extreme position to
the left, after which the eperation of the
machine as above described is repeated.

It will thus be seen that the feeding
movements of the work carriage mayv be un-
der the absolute control of the adjustable
dogs mounted on the carriage: and the dogs
are adjusted to proper positions by the op-
erator so that the various feeding move-
ments will take place as desived. That is,
where for example, this feeding device is
used on a milling machine after the work to
be milled is suifably clamped on the work
carriage in position to be operated upon by
the milling tool, the operator adjusts the
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said dogs so that as soon as the machine has
been started to feed the work carriage (by
operation of the lever 77,) the fast feed of
the carriage will take place until the work
has been brought opposite the tool and a
certain surface of the work is thereupon
brought into position to be milled, where-
upon the feed automatically shifts from the
fast forward feed to the slow forward feed,
this slow feed obtaining so long as the tool
is milling the desired surface of the work.
As soon however as this particular surface
has been milled and it is desired to have the
work moved on to the next surface which is
to be milled, the fast feed again takes place
by the operation of the fast feed dog 83 as
above described, so that less time is lost by
moving the work rapidly over the intervals
in which no milling is to be done. In this
manner much time is saved by feeding the
piece of work rapidly while no milling is
being done, of course feeding at the slow
rate for the milling process. Iurthermore,
as soon as the entire piece of work has been
milled upon its various separated surfaces
in this manner, the returning dog operates
to automatically restore the carriage to nor-
mal position whereupon the stop dog auto-
matically stops the feed so that thereby the
operator has to give no attention to the ma-
chine except to start it and keep watch to
see when the machine has stopped, where-
upon a new piece of work may be immedi-
ately inserted into the machine for a repeti-
tion of this operation.

The peculiar construction of the tripping
pawl 95 and returning dog 90 is utilized for
the purpose of securing a quick spring ac-
tion in the shifting of the clutches from the
forward feed to the reverse feed. If an
ordinary beveled camming dog were used,
such as is used in the dogs 81 and 83, the
shifting from the slow forward feed to the
rapid reverse feed would take place by a
slow movement and this would give rise to
likelihood of the two clutches interfering
and the possibility of their not being thrown
out of and into operation at the proper rela-
tive times. By means of the quick spring
action which results from first retarding the
action of the restoring dog 90 and then per-
mitting the same to spring outward rapidly
to shift the controlling shaft 60, the neces-
sary shifting of the clutches is effected in
the proper manner to shift from the slow
forward feed to the fast reverse feed.

While the form of mechanism herein
shown and described is admirably adapted
to fulfil the objects primarily stated, it is
to be understood that it is not intended to
confine the invention to the one form herein
disclosed, for it is susceptible of embodi-
ment in various forms, all coming within
the scope of the claims which follow.

What is claimed is:

956,444

1. In a feeding device for milling ma-
chines and the like, the combination with a
movable work carriage, of driving connec-
tions for same comprising two different
speed forward driving devices and a reverse
driving device, clutch mechanisms for con-
necting any one of said driving devices to
the work carriage, a bar differentially mov-
able to control said clutch mechanisms, and
feed controlling devices on said carriage for
moving said bar in opposite directions and
to different extents.

2. In a feeding device for milling ma-
chines and the like, the combination with a
movable work carriage, of driving connec-
tions for same, comprising two different
speed forward driving devices and a reverse
driving device, clutch mechanisms for con-
necting any one of said driving devices to
the work carriage, an element movable to
actuate any one of said clutch mechanisms,
and feed controlling devices on said carriage
for differentially moving said element.

3. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and a continuously driven
main operating shaft, of a driving shaft
connected with said work carriage; carriage
feeding devices driven from said main shaft
and comprising separate gears having a slow
forward feed, a fast forward feed and a re-
turn feed; clutch devices for connecting said
gears to said driving shaft; a feed con-
trolling shaft having connections with said
clutches for selectively operating the same;
and adjustable dogs mounted on said car-
riage having provisions for operating said.
feed controlling shaft and causing variable
feeding movements of the carriage accord-
ing to the position of said dogs.

4. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and a continuously driven
main operating shaft, of a driving shaft con-
nected with said work carriage; carriage feed-
ing devices driven from said main shaft and
comprising sepsrate gears having a slow for-
ward feed, a fast forward feed and a re-
turn feed; clutch devices for connecting said
gears to said driving shaft; a feed con- 115
trolling shaft having connections with said
clutches for selectively operating the same;
adjustable dogs mounted on said carriage
having provisions for operating said feed
controlling shaft and causing variable feed- 120
ing movements of the carriage according to
the position of said dogs; and a stop dog
also adjustably mounted on said carriage
for operating said feed controlling shaft to
throw all of the clutches out of operation to 125
stop the feed of the carriage.

5. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and a continuously driven
main operating shaft, of a driving shaft 130
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connected with said work carriage; carriage
feeding devices driven from said main shaftt
and comprising separate gears having a slow
forward feed, a fast forward feed and a re-
turn feed ; clutch pawls cavried by said feed-
ing gears; a clutch ratchet for each of said
pavwls, said ratchets being connected with said
carriage driving shaft; clutch controlling col-
lars for said pawls having provisions for
holding said pawls free from said ratchets or
permitting engagement of the pawl with the
ratchet according to the positicn of said col-
lars; a feed controlling shaft having connec-
tions for shifting said clutch controlling col-
lars; and adjustable dogs mounted on said
carriage and having provisions for engaging
said feed controlling shaft to shift said col-
lars to throw in any desired clutch and
thereby give the carriage a slow or fast for-
ward feed or a return feed.

6. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and a continuously driven
main operating shaft, of a driving shaft con-

nected with said work carriage; carriage feed- |

ing devices driven from said main shaft and
comprising separate gears having a slow for-
ward feed, a fast forward feed and a re-
turn feed; clutch pawls carried by said
feeding gears; a clutch ratchet for each of
said pawls, said ratchets being connected
with said carriage driving shaft; clutch con-
trolling collars for said pawls having pro-
visions for holding said pawls free from said
ratchets or permitting engagement of the
pawl with the ratchet according to the posi-
tion of said collars; a feed controlling shaft
having connections for shifting said clutch
controlling collars; adjustable dogs mounted
on said carriage and having provisions for
engaging said feed controlling shaft to shift
said collars to throw in any desired clutch
and thereby give the carriage a slow or fast
forward feed or a return feed; and a stop
dog also mounted on said carriage and hav-
ing provisions for shifting said feed con-
trolling shaft to throw all of the clutch con-
trolling collars into position to free all of
the clutch pawls from their ratchet wheels
and thereby stop the feed of the carriage.

7. In a feeding device for milling ma-
chines and the like, the combinsation with a
work carriage, and separate feeding devices
having variable speeds of feeding movement,
of spring actuated means mounted on said
work carriage for quickly shifting from one
feed to another.

8. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and a continuously driven
main operating shaft, of a driving shaft

=

connected with said work carriage; variable
feed devices connected with said main shaft;
means for connecting said feeding devices
with the carriage driving shaft to drive the
carriage at variable speed; a spring-pressed
feed shifting device for operating upon said
latter connecting means and mounted upon
said carriage; and means for putting said
spring device under tension upon the move-
ment of the carriage and subsequently re-
leasing the same whereby to cause the feed
shifting to take place under a quick spring
action.

9. In a_feeding device for milling ma-
chines and the like, the combination with a
work carriage and a driving shaft connected
with the same, of a continuously driven main
driving shaft; carriage feeding devices con-
nected with said main shaft and comprising
a forward feeding device and a return feed-
ing device; means for connecting said feed-
ing devices to said carriage driving shaft to
teed the carriage forward or backward; and
spring-actuated means mounted on said car-
viage for shifting from the forward feed to
the reverse feed.

10. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage, and means for driving the
same at variable speeds, of spring-actuated
means on said carriage for quickly changing
the feed, and means for tensioning the spring
and holding same in a condition of tension
until the feed changing point is reached.

11. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage and means for driving the
same at variable speeds, of means for shift-
g from one driving speed to another,
spring means for operating said shifting
means, and devices constructed to put said
spring means under tension by the movement
of said work carriage and then suddenly
completely release said spring means to
cause a quick change of said driving speed.

12. In a feeding device for milling ma-
chines and the like, the combination with a
work carriage and separate feeding devices
therefor having variable speeds of feeding
movement, spring actuated means mounted
on said carriage for quickly shifting from
one feed to another, and means for com-
pressing said spring constructed to suddenly
completely release the same.

In testimony whereof I affix my signature
in the presence of two witnesses.

EVERETT STUCK.

Witnesses:
J. B. Haywarp,
Carr, W. Brusy,
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