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Application filed August 28, 1913.

To all whom ¢t may concern:

Be it known that I, Georce I, NORRIs, a
citizen of the United States, residing at
Columbus, in the county of Franklin and
State of Ohio, have invented certaln new
and nseful Improvements in Mortising-Ma-
chines, of which the following 1s a specifl-
cation.

My invention relates to mortising ma-
chines of the rotary cutter tvpe and particu-
larly the rotary and oscillating cutter type.
There are in existence a number of mortis-
ing machines of this type, but these machines
all require the same length of time for com-
pleting a mortise one inch long as a mortise
six inches long.

One of the objects of my invention 18 to
decrease the time required in completing
o mortise in approximately the same ratio
as the size of the mortise. One way of ac-
complishing this is by maintaining the same
rate of travel of the bit in its oscillating
movement for a small mortise as a large mor-
tise, the cutting down of the time resulting
in changing the time of reversal of the bit
in its oscillating movement.

Another object of my invention resides
in the provision of a structure for auto-
matically feeding the bit downward by the
continuous manipulation of the machine,
this downward feed being continucus and
uniform during the entire time the machine
is being operated. In other words, the down
feed of the bit is not accomplished intermit-
tently by a series of stops. but is a continu-
ous and very slow feed.

Another object of my invention resides in
providing a structure in which the bit 1s
made to move at a uniform rate of travel
while oscillating. This uniform rate of
travel applies to both the forward and back-
ward stroke of cach oscillation. By having
the bit move in a uniform lineal speed, the
strain placed upon the operating mechanism
will be constant throughout the operation
of the machine and in this manner jerks and
sharp cuts must necessarily be avoided.

Still a further object of my invention 1s
the specific structure used in imparting a
uniform rate of travel linearly to the bit,
and also in the specific structure used fo

Specification of Letters Patent.

Patented Sept. 28, 1915.
Serial No. 787,232.

reversing the direction of rotation ot the
cross feed screw, as will be hereinafter de-
scribed.

Other obiects of my inventien will become
more apparent after a detailed description
of the accompanying drawings, in which
similar characters of reference designate
corresponding parts, and 1n which:

IFigure 1 is a side elevation of my assem-
bled machine, Fig. 2 is a side elevation of
my inachine taken from the side opposite
to that shown in Fig. 1, Fig. 3 is an end ele-
vation looking toward the right of Iig. 2,
Fig. 4isan enlarged detail view of the clamp
arrangement for controlling the retractile
movement of the carriage, Fig. 5 1s an en-
larged detail section taken on line 5—o of
Iig. 1, looking in the direction oi the ar-
rows, I'ig. 6 is a section taken on line 6—6
of Fig. 5 and looking in the direction of the
arrows, Fig. 7 is a section taken on line 7—i
of Fie. 5 and looking in the direction of the
arrows. Fig. 8 is a view In perspective of
the clutch shifting mechanism used by me,
Fig. 9 is a fragmentary section showing
the means for holding the clutch shift-
ing mechanism in its adjusted position, Fig.
10 ig a section taken on line 10—10 of Fig.
o Tig. 11 is an enlarged section taken
on line 11—11 of Fig. 10, Fig. 12 1s a
top plan view of one of the ratchet con-
trols for the inward feed mechanism,
Fig. 13 is a side view of the structure
shown in Fig. 12 and looking toward the
left. Fig. 14 is a view in perspective of the
rocker arm used by me, Fig. 15 1s a frag-
mentary perspective of the upper extremity
of the pivoting portion of the bit structure,
Fig. 16 is a section on line 16—16 of Ifig. 15
and Fig. 17 is a longitudinal vertical section
of the structure shown m If1g. 15.

Tn the drawings, there is provided a main
framework 1 equipped with removable
trackwavs 2 and 3, both being held 1 post-
tion by screws 4. The trackway 3 1s pret-
erably adjustable within small limits by the
provision of slots 5 codperating with the
removable screws 4. The lower portion of
the main framework is integrally provided
with a bed plate 6, the Iatter carrying down-

wardly depending ears 7 into which are
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threaded adjusting and attaching bolts 8 of
a well known form. Certain of the ears 7
are also provided with set screws 9 to form
means for holding their respective screws 8
i certain adjusted positions, if this is de-
sired.

Slidably mounted upon the trackways 2
and 3 1s the carriage 10 upon which prac-
tically all of the operating mechanism is
mounted. This carriage 10 is held on the
trackways 3 and 4 by integrally formed pro-
jecting shoulders 11 suitably mounted and
carrying removable plates 12 upon their op-
posite sides and upon the opposite sides of
the trackways.

sournaled at about the central point of
the carriage 10 ig a stub shaft 13, the latter
carrying a main drive wheel 14 provided
with teeth 15 to form a bevel gear 1n the
manner to be hereinafter referred to and
also carrying an operating handle 16. Ref-
crence to Fig 10 will show the shaft 13 as
aiso rigidly carrving an operating handle
17 disposed in diametrically opposite rela-
tion to the handle 16, this shaft being also
supported by a bracket arm 18 attached to
the main portion of the carriage 10. About
the shaft 13 is designed to be pivotally
mounted the estire bit supporting strocture.
Thisbit supporting strueture isin the nature
of a depending arm 19 directly mounted upon
the shaft 13 and carryving an outwardly pro-
jecting right angular extension 20 at its
pivoted end, this extension being slotted as
at 2L and provided with an ad] usting screw
22 carrying a sliding block 28. These latter
detalls are shown more clearly in Figs. 15,
16 and 17, from which it will be seen that
the sliding block 23 carres upon 1its rear
surtace a projecting lug 24, the purpose of
which will be Lereinafter stated. The ad.
justing screw 22 ig also provided with a
knurled operating nut 25 held in position on
the screw 22 by the removable end cap plate

26.  Referring particalarly to Figs. 2 and
10,1t will be noted that the lower end of the

"

arm 19 1s provided with webs 27 and ©8
adapted to form a housing for the small
bevel pinion 29 adapted to mesh with the
teeth upon the driving wheel 14. This bevel
pmion is keyed to the body of the bit 30
passing upwardly through apertures suit-
ably formed in the webs 27 and 28 and being
rotatably jomrnaled in the bit carrying
member 31. It will be noted that the front
of the depending arm 19 is provided with
a cut-out portion 32 having otutwardly pro-
Jecting trackwavs 33 formed therein, these
trackways being completed by the provision
ot the removable plates 8+ These track-
ways and the cut-out portion 32 are pro-
vided to permit a slight relative longitudi-
nal movement of the arm
carrving member 31, as will be more clearly
pointed out. It will be noted that the bit

19 and the bit
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carrying member is provided with two bear-
ings 35 and 36, the latter being in the nature
of a socket within which is placed a steel
ball 37 to form a thrust bearing for the end
of the bit. The upper end of the bit itsel!
15 provided with a circular groove 38, which
groove 1s adapted te be in a position to ac-
commodate the cotter 29 whereby the bit
1tself 15 securely held in position. Dy re-
ferring to iig. 10, it will be seen that the
pruion 29 carvies at its fower end an en-
lavgement 40 adupted to operate on a smooth
hnished surface of the ditving wheel 14 to
prevent too close meshing of the teeth and
that the lower flange 28 is somewhat ex-
tended to permit of the rotatable mounting
of a complemental roller {1 to prevent sepa-
ration of the dvive wheel 1} from its inter-
meshing pinion 29.

From the deseription thus far ogiven, 1t
will be appavent that rofarv movement js
given the bit by means of the drive wheel
14 and pimion 29, Transverse or oscillatory
movenent is grven by the provision of a
cross feed screw 42 journaled upon opposite
sides in the lower portion of the carriage 10,
Referring again to IYig. 10, it will be noted
that the feed screw controls this transyverse
movement of the bit by the pivotal mount-
mg of the collar complementally thread-
cd to the feed screw 42, upon the bit carry-
ing member.  This pivotal mounting 1s
effected through the diametiically opposed
lugs H and 45 being journaled in the bear-
Ing portion 35 of the bit CarTrying member
51 and the bearing plate {6 respectively, the
bearing plate 46 being suitably held in POSI-
tion upon the bit carrying member, as
shown. Therefore. it will ba apparent that
as tne bit is caused to move from one end
6t the cross feed scerew to the other, 1t will
be necessary that there be a relative separa-
tion between the depending arm 19, about
which the bit pivots, and the bit Carrying
member 31. This is accomplished by the
provision of the trackways 33 and the cut.
out portion 32 formed upon the depending
arm 19, 1t will, therefore, be apparent that
an extensible and retractile movement of
the bit 1tself is permitted.

By veferring to Fig. 1, it will be seen that
the upper left hand corner of the carriage
10 15 provided with an overhanging bearing
47, within which is journaled a shaft 48
This shaft 48 carries a bevel pinion 49 upon
one end and o bevel gear 50 upon its opposite
end. The bevel gear 49 is adapted to co-
operate with the teeth upon the main drive
wheel 14, whereby rotary motion is oIven:
the bevel gear 50. The carriage 10 is also
provided, as shown toward the left of I,
L, with bearings 51, 52 and 33, the latter bo.
ing shown at the botton of the right hand
side of Tig. 2. Rotatably mounted within
these bearings is

a shaft 54 carrying OpPPpos- E
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ing bevel pinions 55 and 56 adjacent 1ts
upper end. Both the pinions 55 and 56 are
adapted to at all times be in mesh with the
bevel gear 50 and both pinions are provided
upon their opposing faces with clutch teeth
57 adapted for cooperation with a clutch
member 58. Both the bevel pinions 55 and
56 are loosely mounted upon the shait o4,
whiie the ciutch member 58 is keyed thereto,

~ the key being such that movement of the

clutch member itself between the opposing
pinions is permitted. It will, therefore, be
apparent that engagement of the clutch 53
with the pinion 55 will cause rotation of the
shaft 54 1 one direction, while 1ts engage-
ment with the pinion 56 will cause rotation
of this shaft in the opposite direction,
whereby rotary motion of the desired type
is imparted to the cross feed screw 42
through the medium of the worm 59 carried
upon the lower end of the shaft o4 and the
intermeshing worm wheel 60 rigidly carried
by one end of the cross feed screw 42 1tself.

The position of the clutch member 53 1S
controlled by the following structure. A
rocking arm 61, shown in detail in Fig. 14,
is pivotally mounted upon the carriage 10
at a point in substantially horizontal aline-
ment with the shaft 13 by means of the 1n-
tegral rearwardly extending projection 2.
1t will be noted that this projection 62 pro-
vides a pivotal mounting for the rocker arm
at a point intermediate its ends. This
rocker arm is also provided with a right-
angular extension 63 having a slot 64 there-
in, designed for codperation with the pro-
jecting pin 24 carried by the sliding block
v3. It will, therefore, be apparent that
whatever position the sliding block 23 may
be in, the rearwardly extending pin 24 will
always form a means of connection between
the angular arm 20 upon the upper portion
of the depending arm 19 and the angular
extension 63 of the rocker arm 61. lhere-
fore, the oscillating movement of the b1t
supporting structure about its pivot 13 will
cause an oscillation of the rocker arm 61 by
means of this connection and by virtue of
the pivotal mounting of the rocker arm
itself. The rocker arm 61 is further pro-
vided with a vertically offset portion 69
which offset portion carries horizontalily
projecting pins 66 and 67. Iurther, the pro-
jection 62 1s drilled and tapped far the cap
serew 68 shown in Kig. 2. This cap screw
is designed to hold in position a bell crank
69 loosely mounted upon the projection 62,
this Joose mounting being provided so that
the oscillation of the rocker arm itself will
not affect the position of the bell crank.
Referring to Fig. 2, the upper portion of
the carriage 10 is shown as carrying an arm
69* pivoted about an attaching screw 70 and
carrying a downwardly extending double
inclined track cam 71. This track cam 71

3

is designed to codperate with a double n-
clined structure 72 of a similar nature car-
ried upon the upper end of the short arm of
the bell crank 69, while the long arm of this
same bell crank is designed to play between
stops 78 and T4 carried upon the clutch
shifting member 75, shown in detail 1n IFig.
3. This clutech shifting member 75 carries
an embracing yoke 76 at its rear side, which
embracing yoke is adapted to engage the
clutch 58 carried by the shaft 54 and oper-
ating between the pinions 55 and 56. This
clutch shifting member is also carried by
the carriage 10 by means of the slots 77 co-
operating with screws 78. Ifurther, this
clutch shifting member is resiliently held 1n
either its extreme upper position or 1its ex-
treme lower position by means of the ball
79 engaging either one of the sockets 80
formed in the lower portion of the clutch
shifting member, this ball 79 being impelled
outward by means of the confined spring 81.

The operation of this cross feed reversing
mechanism is as follows: It being assumed
that the entire structure is in the position
shown in Fig. 2, clockwise movement of the
drive wheel 14 will cause movement of thne
bit itself toward the right through the vari-
ous gear connections. Movement toward the
right of this bit supporting structure will
cause the angular extension 20 carried at
its upper end to swing upward about the
pivot shaft 13. This extension 20, as here-
tofore related, carries the sliding block 23
and the pin extension 24, which latter slides
in the slot 64 of the angular extension 65
carried by the rocker arm 61. Theretore,
upward movement of the extension 20 will
also cause upward movement of the angular
extension 63 and cause the rocker arm to
slightly oscillate about its pivot pomt 62.
This would cause the upper portion of the
rocker arm to move toward the right carry-
ing the pins 66 and 67 with it. This move-
ment toward the right of the pin 67 will
cause an engagement thereof with the short
arm of the bell crank 69 and gradually
cause it to swing about its pivotal mounting
and also cause one of the inclines of the
cam trackway 72 of the pivoted member 69
to ride its complemental incline on the simi-
lar formation 71. This naturally causes an
elevation of the arm 69* against the tension
of the spring 82 mounted at 53 upon one
end of the arm 69* and at 84 upon the car-
riage 10. As the bell crank 69 is caused to
move in this manner, its long arm passes out
of engagement with the projection 73 on
the clutch shifting member 75 and moves
toward the opposite projection 74, the clutch
chifting member being in the meantime
held in position by the ball 79 engaging the
lower socket 80. When the bit supporting
structure has moved a distance to cause the
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tar enough that the two inclined surfaces
previously In engagement are disengaged,
the opposite two surfaces of the cam track.

ways will engage each other and the Spring

82 will exert a pressure to instantly throw
the arm 69* downward to its limit of move.
ment, which is governed by the stop 85 also
upon the carringe. Forcing of the wrm 69
down, will; of course, throw the bell crank
to a position where its long arm will have
engaged the projection 74 on the cluteh
shifting member and move the entire ¢l tch
shifting member to its lowermost position,
whereby the clutch 58 is caused to disengage
itself from the bevel pinion 55 and engagoe
itself with the hevel pinion 56 through the
medivm of the embracing yoke 76. There-
fove, the direction of votation of the shaft
o+ will be immediately reversed and the
aridl carrying structure cansed to move n
the opposite direction. Tt 15, of course, un-
derstood that the time of reversing the rota-
tion of the cross feed 42 governs the size of
the mortise and the angular projection 20
ot the bit supporting structure may, there-
tore, be graduated to indicate the various
sizes of mortises, thereby simplifying very
greatly the positioning of the sliding block
25 to obtain the desired size of mortise.

In order to govern the position of the cur-
riage and censequently the bit supporting
striucture upon the main tramework, I have
provided a down feed serew 86 journaled at
1ts upper and lower ends in outwardly pro-
jecting bearings 87 formed upon the car-
riage 10. Codperating with the threads S8
of this down feed screw, are two follower
fingers 89 and 90 pivotally mounted inter-
mechiate their ends at 91 upon ears 92 pro-
Jecting laterally from the main frame strie.
ture 1. These fingers are provided with
mwardly projecting lugs 93 as clearly shown
in Fig. 4, these lugs being forced and held
mnto the threads 88 by a coiled spring 94
carried at the bottoms of these fingers.
Whenever it is desired to manually change
the position of the carriage upon the main
irame, the followers 89 and 90 are arasped
In a manner to withdraw the lugs 93 from
the down feed serew, in which case the car-
riage may be slid up or down as desired
upon the trackways 2 and 8 of the main
trame. However, it is essential that a
structure be provided for automatically
feeding the carriage and bit supporting
structure mwardly automatieally with the
operation of the main drive wheel 14. This
1s accomplished by providing the down feed
screw 86 with a ratchet and pawl arrange-
ment. I preferably provide both ends of
this in feed screw with such ratchet and
pawl structure, a detail of one being shown
in Ifigs. 12 and 13, in which the feed shaft
86 15 shown as being provided at its upper
end with a ratchet wheel 95. Between the

1,155,160

ratchet wheels 95 and the bearings 87, T
have interposed arms 96 loosely mounted
upon the shaft 86 and carrying pawls 97
pivoted at their forward ends as at 98.
These pawls are further pressed against the
ratchet wheels 95 hy the springs 99 mounted
at thelr rear upen upwardly projecting arms
LOO Tormed upon the elements 96 and being
attached in any desired manner at 101 to the
front portion of cach of the pawls.  These
ratchet and pawl structures are operated
automatically by the action of the rocker
ari 61 previously described. The two ends
of this rocker arm are connected by means
ot links 102 to the pivoted arms 96, 1t will
be noted that this rocker arm is pivoted ap-
proximately midway between its ends and
as the upper arm is moved in a divection to-
ward the right, the lower arm is moved in 2
direction toward the ieft, whereby the lower
ratchet and pawl structure is oiven a partial
turn, while the upper structure is moved
backward to a position to also move the
snaft 86 on its veturn stroke. 1t will ne
reiembered that the rocker arm 61 i« orven
its motion by means of the pin connection
2t upon the rear of the siidime hlock 29,
When the two anoular extensions 20 and 63
upen the drill structure and rocker apm
respectively, are connected in thic lanier,
the down feed serew i necessarily operated.
it will, therefore, be apparent that during
the entire time the hit supporting structure
15 in lineal inotion, its anguiar extension 20
wil cause a movement of the rocker arm 61,
which will in turn render eoither the upper
or lower ratchet and pawl structure effective
to twrn the in feed serevw. In thie manmner,
the drill structure iteelf js gven a continu-
ous and uniform inwaid feed. Tt will, there-
tore. e apparent that not only is the in
feed screw in operation during the entire
tine of lineal movement of the hit suppoit-
ing structure, but also this inward feed is
the same for all sizes of ciuts, that is, the in
feed for a six ineh mortice would be the
sadiie as the m feed for a one inel mortise.
It will also be apparent that by the appa-
ratus described. the ecross feed or Ineal
movement of the hit supporting structure
mitst e uniform thronghout and is further
cutomatically reversed Iy o peculiarly novel
structure.

What I claim, is:

1. .\ mortising machine COMPrising a
framework, a bit, means for rotating said
bit, means for oscillating said bit during the
rotation, and means for varying the lenoth
of such oscillation, said last means being
such that the namber of oscillations s in.
creased correspondingly with each reduction
in length of oscillation and vice-versa.

2. A mortising machine COMPrising a
framework. a bit, means for rotating said
bit, means for oseillating said bit during its
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votation, means for varying the length of
the oscillations. aud means for maintaining
2 uniforn rate of oscillatory nwovement ot
caid bit for all lengths of oscillatory move-
nment.

3. A mortising machine comprising a
framework, a carriage slidable on said
framework, a bit, a bit supporting structure

pivotally mounted on said carriage, a rota-

table cross feed screw for said bit support
ing structure, means tor Luparting rotation
to said bit, said bit supporting structure
having a part slidable toward and trom the
pivot thereof and having threaded connec-
tion with said cross feed screw.

4. A mortising machine comprising a
framework, a carriage slidable on sald
framework, a bit, a bit supporting structure,
means for moving said structure back and
forth, in-feed mechanisin for the bit, and
connecting means between sald structure and
said mechanism adapted to actuate said
mechanism to give a continuous in-feed as
long as said structiire moves in 1ts backward
and forward path.

5. A mortising machine comprising a
framework, a carviange slidable on said
framework, a bit, a bit supporting struc-
ture, means for moving said structure back
and forth, a pivotally mounted rocker arm,
in-feed mechanism. connecting means be-
tween said avm and said mechanism. and
connecting menits betvween said arm and said
structuie, said two named connecting means
being arranged to operate said mechanisim
continnously inward by the movement of
sald structure.

6. A mortising machine comprising a
frameworl, a carriage slidable on said
framework, a bit, a bit supporting structure,
means for oscillating said structure, a rocker
arm pivoted to said carriage, connecting
means between said rocker arm and sad
structure, an in-feed screw, a ratchet and
pawl structure controlling the movement of
said in-feed screw, and a connection be-
tween said ratchet and pawl structure and
said rocker arm, said conuection operating
said mechanism continuously mward by the
movement of said structure.

7. A mortising machine comprising a
framework, a carriage slidable on said
framework, a bit, a bit supporting structure,
means for oscillating said structure, a rocker
arm pivoted intermediate its ends to said
carriage, a connection between said arm and
said structure, an in-feed screw, a ratchet
and pawl structure on opposite ends ot said
screw, and a connecting link attached to
each end of said arm, said links connecting
said arm with said ratchet and pawl strue-
tures whereby said bit is given a continuous
in-feed as long as said bit 1s being oscillated.

8. A mortising machine, comprising &

{ramework, a carriage slidable on said
framework, a bit, a bit supporting structure
pivoted to said carriage, mmeans for oscillat-
ting said bit supporting structure, an exten-
sion forming a portion of said bit support-
ing structure, a rocker arm pivoted to said
curriage, an extension on said rocker arm, a
connection between sald two estensions, an
in feed serew, a ratchet and pawl structure
controiling the movement of swd in feed
serew, and a connection between sald rachet
and pawl structure and the end of said
rocker arm.

0. A mortising machine comprising 2
tramework, a carriage slidable on said
{ramework, a bit, a bit supporting structure
pivoted to said carriage, means for oscillat-
me said bit supporting structure, an exten-
sion forming a portion of said bit support-
ing structure at 1ts pivoted end, a rocker arm
pivoted intermediate 1ts ends to said car-
riage, an extension on said rocker arm pro-
jecting outward from 1ts pivotal connection,
an adjustable cornection between sald two
extensions, an in feed screw, ratchet and
pawl structures controiling the movement ot
caid in feed screw, and connections between
suid ratchiet and pawl structures and the
ends of said rocker arm.

10. .4 mortising machine comprising a
framework, a carriage slidable on said
framework, a bit, a bit supporting structure
pivotally mounted on said carriage, a Cross-
teed serew journaled in said carriage, means
for rotating said cross feed screw, an exten-
cible connection between said cross feed
serew and said bit supporting structure,
means for changing the direction of ro-
tation of said cross feed screw, an exten-
sion forming a portion of said bit sup-
porting structure at its pivoted end, a rocker
arm pivoted intermediate its ends to sald

carriage, an extension on said rocker arm
projecting outward from 1ts pivotal connec-
tion, an adjustable connection between said
two extensions, an in feed screw, ratchet
and pawl structures controliing the move-
ment of said in feed screw, and connections
between said ratchet and pawl structures
and the ends of said rocker arm.

11. A mortising machine comprising a
framework, a carriage slidably mounted on
said framework, a bit, a cross feed screw
journaled in said carriage, a bit supporting
structure adapted to move back and forth by
rotation of said screw, a drive wheel, a drive
<haft journaled in sald carriage and geared
to «aid drive wheel and said screw, a bevel
cear forming a portion of the gear connec-
fion between said drive wheel and said drive
shaft, two bevel pinions mounted on sald
drive shaft and meshing with said bevel
cear, a clutch element on said drive shaft
normally in engagement with one of said
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pinons, but movable to a position of engage- In testimony whereof I affix my signature
inent with the other, and means for instan- 1IN presence of two witnesses.

taneously shifting said clutch from engage- GEORGE E. NORRIS.
ment with one of said pinions to engagement Witnesses:

with the other by the continuous rotation of C. C. SHEPHERD,

sald drive wheel. L. W. Frosr.

Copies of this patent may be obtained for five cents each, by addressing the Commissioner of Patents,
| Washington, D. C.”
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