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JOHN HARRIS, OF CHICAGO, ILLINOIS.
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SPECIFICATION forming part of Letters Patent No, 494,140, dated March 28, 1893,

Application filed March 28,1891,

To all whom i€ may concern:

Be it known that I, JoEN ITARRIS, a citizen
of the United States, residing at Chicago, in
the county of Cook and State of Illinois, have
invented a certain new and useful Improve-
ment in Hollow-Chisel Mortising-Machines, of
which the following is a specification.

My invention relatesto mortising machines
in which the mortise is formed by a bit,which
serves to bore a hole in the work or timber,
and a hollow chisel which follows up the ac-
tion of the bit and serves to square the hole,
it being customary to extend the bit through
the hollow chisel so that while the bit may
bore glightly in advance of the chisel, the lat-
ter can follow up the action of the bit,

Prominent objects of my invention are, to
provide a highly efficient and quick acting
hollow mortising machine; to provide a sim-
ple and compact construction; to avoid a mul-
tiplicity of parts or members; to form a couple
of lines of mortises along the work without
necessitating separate operations for the two
series; to readily vary the distance between
the two lines of mortises, and to permit the
formation of a series of mortises on any de-
sired line along the timber; to avoid marking
the timber at peints where the mortises are
to be made and to provide means for gaging
the adjustment of the work carriage or table
with reference to the length and distance
apart of the mortises; .to automatically deter-
mine the depth of the mortise to be made; to
readily adjust the bits and chisels with ref-
erence to the required mortises; to effectively
advance and retract the bits and chisels re-
gardless of their adjustments; to provide
highly efficient means for effecting the ad-
vancement and retraction of the bits and
chisels; to resist the thrust of the chisel or
chisels on the work, and to provide various
novel and improved details and combinations
all serving to increase the general efficiency
and serviceability of hollow chisel mortising
machines.

Totheattainmentof the foregoing and other
usefal ends my invention consistsin matters
hereinafter set forth.

In a hollow chisel mortising machine char-
acterized by the several features of my in-
vention, I provide a reciprocating bit and

Serial No. 386,780. (Nomodel.)

chisel carriage and a movable work carriage
which is arranged for movement transversely
to the line of movement of the bit and chisel
carriage and which can be reciprocated or
moved forward for the purpose of advancing
the work so as to permit it be mortised at in-
tervals along its length, and retracted so as
to place it in readiness for the next piece.
The bit and chisel carriage is advanced to-
ward the work so as to permit thesame to be
mortised, and is automatically arrested when
a mortise of desired depth has been made.
The carriage is then retracted so as to free
the mortising devices from the work and per-
mit the work carriage to be advanced for the
next mortising operation. ,

I provide the bit and chisel with two or
more but preferably with a couple of bits

and hollow mortising chisels, and support the’

same for vertical independent adjustment, in
which way, while two mortises, one above the
other, can be formed in the work or timber
during the advancement of the bit and chisel
carriage, said two mortises can be formed at
a distance apart determined by the relative
adjustment of the chisels and their respect-
ively allotted bits. ‘

In connection with the work-carriage, I pro-
vide a stop or gage device which preparatory
to the mortising operation can be adjusted
with reference to the number, positions and
lengths of mortises tobe formed along a piece
of timber, and hence I do away with all neces-
sity for markingout the mortises on the timber
and alsoset the machine for similarly mortis-
ing any desired number of pieces of timber:
I also removably hold the bits and chisels on
the carriage, whereby either-chisel and its al-
lotted bitcan when desired be détached. The
push or thrust of the chisel or chisels on the
work is necessarily excessive, and to steady
the timber and avoid breakage, I back the
work carriage by an abutment adapted to
withstand all such strain.

In connection with the bit and chisel car-
riage 1 provide a reversible propelling mech-
anism, and in conjunction with such propel-
ling mechanism, I provide an adjustable stop
device suitable for automatically arresting
the forward movement of the bit and chisel
carriage the instanta mortise of desired depth
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has been made; I also adapt the stop mechan-
ism to arrest the back movement of the bitand
chisel carriage at the proper moment,

Various other important matters are here-
inafter more fully set forth.

While I prefer to reciprocate the bit and
chisel carriage as a means for advancing and
retracting the bits and chisels, various fea-
tures of improvement herein involved could
be applied to a stationary bit and chisel car-
riage employed in connection with a work car-
riage having an end movement for advancing
the work in the direction of its length and a
lateral movement for moving the work up to
and away from the chisels.

In the accompanying drawings,~—Figure 1
is a side elevation of a hollow chisel mortising
machine embodying my invention. Fig. 2 is
a section on line 2—2 in Fig. 3. Fig. 3 is a
top plan of the machine. Fig. 4 is a front
elevation of the work-carriage with a set of
adjustable stops constructed and supported
somewhat differently from the stops in pre-
ceding figures. Fig. 5 is a top plan of the
work carriage and stops shownin Fig.4. Tig.
6 represents in perspective one of the stops
and a portion of the rod involved in Figs. 4
and 5. Fig.7 isa section online 7—7 in Figs.
1 and 2. Fig. 7* represents a perspective of
the power shifting device. Fig.8 isa section
on line 8—8 in Fig. 3. Fig. 9 is a section on
line 9—9 in Fig. 1; the work earriage being

shown in elevation. Fig.10 representsin side,

elevation the two bit and chisel supporting
frames or carriers.

" one of the holders or carriers of Fig. 10. Fig.
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12 illustrates one of the stops employed in
several of the figures, for example in Fig. 9.
Fig. 13 is a central longitudinal section on a
vertical plane through the belt pulleys and
cluteh deviees forautomatically reciprocating
the chisels. Fig. 14 is asection online 14—14
in Fig. 18. Fig. 15 illustrates the elutch
shown in Figs. 13 and 14, with a different con-
struction of shifting clutch-member.

The bed or main supporting frame A of the
machine is constructed with reference to sev-
eral members which it supports, and is pro-
vided with suitable boxesor bearingsat points
where the same are required.

The bed-frame is provided with a suitably
arranged track or guide-way 1 for a recipro-
cating earriage or carrier B for the bits and
hollow mortising chisels, and it is farther
provided with a suitable way or guide-track
9 for the work-carriage or carrier C.

The track or guide-way for the work-car-
riage is arranged transversely to and opposite
one end of the track or guide-way for the bit
and chisel carriage, so that by adjusting the
former along its track or guide-way, the tim-
ber which it carries can be moved endwise so
as to permit the formation of mortises at de-
sired points along its length.

The reciprocating carriage B carries at its
forward end a couple of hollow mortising
chisels D, D/, which are detachably secured

Fig. 11 is a top plan of

494,140

upon the carriage, one above the other, and
arranged to project forwardly from the same
as best illustrated in Figs.1 and 2. The bits
E and E’ are arranged respectively within
one and the other of the hollow mortising
chisels and during operation bore into the
work somewhat in advance of the chisels
which in following up the cuts of the Dbits
serve to squaretheholes. . By thus arranging
the hollow mortising chisels, I can mortise
the work at desired points along two parallel
longitudinal lines, a couple of such mortises
being illustrated in Fig. 2 wherein the timber
3 shown; held upon the work carriage has a
couple of mortises 4 and 5 understood to have
been formed by the upper and lower mortis-
ing chisels respectively. By removably se-
curing the hollow chisels upon the carriage,
one or the other of said chisels can be re-
moved in case a single line of mortises is de-
sired, it being understood that the bits which
practically constitute ecomponent parts or
members of the hollow mortising chisels are

also removably held upon the carriage sothat

when a chisel is removed, its accompanying
bit can likewise be detached.

In order to permitthe mortises to be formed
on different lines along the timber, the hol-
low mortising chisels and their accompany-
ing bits are vertically adjustable upon there-
ciprocating carriage, the adjustment of one
being independent of the other in order that
the mortises can be made along any desired
lines. The two hollow mortising chisels can
therefore be adjusted independently of one
another so as to form two sets of mortises
along two lines at any desired distance apart,
and again, either chisel can be removed and
the remaining chisel adjusted in height with
reference to the formation of one set or line
of mortises in the work. :

As a means for removably and adjustably
holding the bits and chisels upon the recip-
roeating carriage B, I provide said carriage
witha couple of members B’ and B? which
are adjustable vertically and independently
of oneanother upon the upright body-portion
B3 of the carriage and which constitute ad-
justable brackets or supports for the bits and
hollow chisels.

The adjustable bit and chisel supports B’
and B? can be formed or constructed in va-
rious ways so long as they are adapted forad-
justment on the frame-portion B*and provide
bearings for the hollow mortising chisels and

the rotary shafts or spindles 6 and 7 which

are arranged for operating the bits. Asa
simple and efficient construction however,
each adjustable holder is herein formed by a
fraime or plate provided with journal-bearings
3 for its allotted bit driving shaft or spindle,
and having at one end a socket 2in which its
allotted hollow chisel can be removably held
by any suitable locking device—for example
by a set screw 10, Fig. 1.

The adjustable bit and chisel supports B’
and B? are arranged to slide up and down
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upon the upright body-frame or frame por-
tion B2 of the reciprocating carriage, and can
be guided thereon by suitably arranged
guides, as for example, each adjustable sup-
port may have its back provided with verti-
cal grooves or ways 11 (see Fig. 11) in which
case the upright frame portion of the carriage
will be provided with vertical splines or
guides 12 (Fig. 3) arranged to engage in the
guide ways 11 of the adjustable supports.
As a means for adjusting the bit and chisel
supports independently of one another, I pro-
vide the upright portion B® of the carriage
with a couple of adjusting serews 13 and 14
respectively engaging threaded bearings on
one and the other of the adjustable bit and
chisel supports B’and B2 = Asherein shown,
the upright frame portion of the carriage is
provided with bearings 15 and 16 for the ad-
justing serews, the bearing 15 being eonven-

. iently formed in the top bar 17 of said frame
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portion, while the bearing 16 is conveniently
formed in an arm or bracket 18 (Fig. 7) on
said top bar. The adjusting screw 13 en-
gages in a threaded bearing 19 (Fig. 7) on the
upper bit and chisel support B’, and the ad-
justing serew 14 engages in a like bearing 20
on the lower bit and chisel support B? by
which arrangement said adjustable supports
B’ and B? can be adjusted independently of
one another so asto permit the bits and chis-
els to mortise along lines at different dis-
tances apart. The bits are detachably se-
cured to the shafts or spindles 6 and 7, and
said shafts or spindles respectively provided
with long belt-pulleys 21 and 22 in order that
they can be operated by the driving belts 23
and 24 respectively. The belt-pulleys on the
driving shafts or spindles 6 and 7 are made
long with reference to the extent of move-
ment on the part of the reciprocating car-
riage, the belting being permitted to slip on
said pulleys when the carriage is moved.
The belts 23 and 24 are operated by pulleys
on a driving shaft 25 arranged alongside the
machine and operated from any convenient
source of power.

‘While I do not confine myself to any par-
ticular form or construction of carriage B, it
may be observed for the purpose of under-
standing the construction herein illustrated
that the base 26 of the carriage works in a
guide-way 1 in or on the bed A (Fig. 7) and
that the carriage is provided with upright
ends 27 which support the top bar 17 and pro-
vide the guides 12 for the adjustable bit and
chisel supports. The frames or plates which
constitute said bit and chisel supports aré
conveniently provided with openings for the
belts 23 and 24 as illustrated in Figs. 7 and
10, since it is preferable to support the bit
spindles on the front of said supports and to
arrange the driving shaft 25 in rear of the
same, although of course the adjustable sup-
ports for the bit spindles could be arranged
on the rear side of frame B and the journal
bearings 8 be disposed accordingly. Thead-

justing screws 13 and 14 can be operated by
suitablelevers or handles it being preferable
to provide them with- hand-wheels for such
purpose. The carriage B is advanced for the
purpose of advancing the rotating bits and
the hollow chisels, and retracted for the pur-
pose of withdrawing the bits and chisels from
the work.

As asimple and efficient means for operat-
ing the bit and chisel carrying carriage, I
provide a reversibly rotative driving serew
F which is supported by suitable bearingson
the bed frame A and arranged to engage a
nut 27* (one or more) rigid on the reciprocat-
ing carriage B as in Fig.8. The screw F can
be driven by any suitable reversing gear or
driving mechanism, but as a matter of fur-
ther improvement I have herein provided a
special construetion of reversing clutch de-
vice in connection with a couple of belt pul-
leys 28 and 29 respectively driven in opposite
directions by belts 30 and 31. The belt-pul-
leys 28 and 29 are arranged loosely upon an
unthreadedportion of the rotaryscrewshaft F,
asbest shownin Fig.14,and within each pulley
I arrange a hub collar ’32 which is independ-
ent of the pulley but keyed unpon the shaft.
These hubs or collars serve as bearings for
dogs or cams 33 which are pivoted upon said
bearings and arranged to project from the
ends of the pulleys substantially as shown.
The hubs or collars 32 are provided with
flange portions 84 having bearings 35 for piv-
ots by which one or more vibratory clutch
glands or jaws G are attached to the inner
side of each flange 34. Each pulley is also

provided with an internally arranged annu--

lar flange 36 which can be clamped between
the flange 34 and the jaws G allotted to it.

The jaws G are pivotally held between their

ends upon the flange-portions of the hubs 32
which together with their said flanges may
be regarded as bearings on the shaft. The

outer short end portions of the jaws are ar-

ranged to engage and hold by frictional con-
tac’c the inner ﬂanfre portions 36 of the pul-
leys while the inner long end portions of said
jaws are arranged to he against the inner
cam-faces of the dogs or cams 33. The dogs
or cams 33 are plvoted between bearings 37
in the flange portions 34 of the hubs or beal-
ings 32, and said flange portions are provided
w1th openings 38 thr ounrh which thelong outer
arms or end portions of the dogs or cams can
extend.

As a means for operating the dogs or cams-

33, I arrange upon the shaft K a sliding abut-
ment I which can be shifted along the shaft
s0 as to engage either of the two sets of dogs
or cams. Thus, when the shifting abutment

H is thrown to the left, as in Flg 13, it will:
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engage and throw the lonO* arms or end por-

tlons of the dogs orcams outwardly and there-
by cause the inner ends of the dogs or cams
to act upon the innerends or lonval ms of the
jaws G in a way to movethe jaws about their
pivots and force theéir outer ends against the
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pulley flanges 36, in which way, the pulley
flange can be clamped between the jaws G
and a stop or abutment rigid ontheshaft and

formed by the annular flange portion of the:

hub 32, and thereby hold the pulley fast upon
the shaft. In like manner, theshifting abut-
ment can be moved to the right so as to en-
gage the dogs of the opposite pulley, foralike
purpose.

The shifting abutment is operated by a vi-
bratory lever 39 which engages in grooves in
the shifting abutment, and as a means for
adapting the shifting abutment to the oppo-
sitely rotating pulleys, I form it of a couple
of sections 40 and 41 which are independent
of one another but both engaged by the forked
end of the lever 39, the said sections being
free to bothslideendwise and rotate upon the
shaft so that when one section is placed in en-
gagement with a set of dogs or cams it can
partake of the general revolution of the pul-
ley and shaft. The vibratory lever is con-
nected with a hand lever 42 and an automatic
stop movement, the latter being arranged for
arresting the movement of the carriage at
each end of its stroke.

the bed-frame A and provided with an up-
wardly extending arm 44, The arm 44 is con-
nected with the lever 39 by a link 45, so that
by operating the hand-lever, the movable

abutment H which may hereinafter be termed.

the shifting clutch member can be thrown
into engagement with one and the other set
of cams or dogs. The vibratory arm 44 con-

nects with a like vibratory arm 46 by means.

of a rod or link 47, and said rod or link 47 is
provided with an adjustablestop 48 arranged
forward of the nut 27 or any suitable lug or

trip on the carriage,and in such positionthat

during the advancement of the bit and chisel
carriage toward the work the trip will engage

the stop 48 and thereby so operate the lever:

39 through the medium of the vibratory stop
mechanism comprising the levers 46 and 44

and the links 45 and 47, as to free the shift-

ing clutch member H from the dogs orstops
and hence disconnect the serew shaft F from
the driving power.

In orderto start upthe machine the attend-
ant can by operating the hand-lever 42 throw
the shifting elutch member H into engage-
ment with one set of cams or dogs of the re-
versing clutch, so as to permit the driving
power to rotate the screw shaft F in a direc-
tion to move the bit and chisel carriage to-
ward the work. 'When the trip upon the ad-
vancing bit and chisel carriage strikes the ad-
justable stop or abutment on the stop mech-
anism, it willoperatesaid mechanismin a way
to free the shifting clutch member from the

“cams or dogs and hence terminate the for-
" ward movement of the bit and chisel carriage.

65

The point at which the bit and chisel carriage
terminates its forward movement will deter-
mine the depth of the mortise, and hence by

The hand lever 42 is
fixed on a rock-shaft 43 which is mounted on-

adjusting the stop or abutment 48, the depth
of the mortise can be predetermined.

‘While the arrangement of stop mechanism
hereinshown isasimple and efficient one, 1 do
not limit myself to the precise details illus-
trated, it being obvious that variousformsand
construetions of adjustable swinging or slid-
ing stop devices connected with the shifting
clutech member H could be provided, and that
for the broader purpose of this application,
various constructions of reversing mechan-
isms and adjustable stop devices can be em-
ployed.

In order to cause the bit and chisel carriage
to make its back stroke,the attendant can by
properly operating the hand lever 42 throw
theshifting clutch-memberHinto engagement
with the set of dogs or cams opposite the set
previously engaged by said member for the
purpose of advancing the carriage. When
the carriage reaches the desired termination
of its back stroke, its trip ean engage the stop
mechanism and operate the sameso as to free
the shifting clutch from the cams or dogs, as
for example the nut 272 or other trip on the
carriage can at a certain moment during the
back stroke of the carriage engage a stop or
abutment 49 conveniently formed on the stop
mechanism by the upper end of the lever 44,
although of course the stop 49 could be ar-
ranged on the rod or link 47 or on any other

suitable portion of the stop mechanism.

To each of the belt pulleys 28 and 29,1 may

‘allot two or more jaws G and pivotally sup-

port said jaws upon any desired bearing fixed
on the shaft, it being however, a convenient
and compact arrangement to pivot them on

the flanges 34. These flanges 34 which latter
constitute jaws which are rigid on the shaft,

and hence when the jaws G are adjusted by

the dogs or cams,the flanges 36 of the pulleys

will be clamped between the movable jaws G
which are pivotally supported on the shaft
and the jaws 34 which are fixed on the shaft.

Various means can be provided for taking
up wear, as for example the inner end por-
tion of each jaw can be split and a set screw
G’ arranged in the division farthest from the
cam with one end arranged to bear against
the division next to the cam. This in effect
provides an adjustable wearing face for the
cam since by adjusting the screw the two di-
visions ean be sprung somewhat apart.

The work-carriage C is provided with a
clamp C’ for holding the work, and is guided
by the track or ways 2 which are arranged
transversely to the line of reciprocating move-
ment of the bit and chisel carriage.

‘While I may employ as a means for adjust-
ing the work-carriage along its allotted track
or guide-way, a nut and screw or other suit-
able propelling device, I prefer to provide a
rack and pinion, the rack 50 being arranged
on the carriage and engaged by a pinion 51
on a hand-wheel shaft 52. The rack is con-
veniently provided along the underside of
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the work-carriage, and the hand-wheel shaft
is conveniently mounted in the main or bed-
frameand arranged transversely to thelength
of the carriage at a point to permit its hand-
wheel 53 to be within convenient reach of an
attendant standing in front of the machine,
and in this connection it will be observed
that the hand-wheels 54 and 55 for the screws
13 and 14, and the clutch lever 42, will also
be within convenient reach of the attendant
thus standing in front of the machine.

In connection with the adjustable work car- |

riage I provide an adjustable gage or stop de-
vice for determining both the length of each
mortise, and the positions of the mortises
along the work.

In certain figures of the drawings, I have
provided the bed or table 56 of the work car-
riage with a T-groove 57 formed along its
front side, and arranged within said groove
the inner end portions of a set of stops I
which are adjustable along said groove so as
to vary the widths of the spaces between
them. One of said stops is illustrated in per-
spective in Fig. 12, wherein it is seen that the
stop comprises a couple of sections 58 and 59,
a bolt 60 extending through a bore in the
outer section 58 and rigid with the inner sec-
tion 59, and a nut 61 applied to the outer
threaded end of the bolt and arranged to
tighten up against the outer end of the outer
section 58. The inner section 59 of the stop
is arranged within the vertically enlarged
back portion of the groove 57, and the re-
duced back portion 58* of the outer section
58 is arranged within the narrower forward
portion of said groove, in which way theshoul-
ders formed by the rear of the larger front
end portion of said section 58 can bearagainst
the front side of the work-carriage. By tight-
ening up the nut the stop can be held rigid
with the work-carriage, and by loosening the
nuf the stop can be loosened so thatit can be
adjusted along the carriage.

In connection with the adjustable gage
stops, or abutments I on the work-carriage, I
provide a movable stop or check device con-
sisting of a vibratory arm 62 on the rock-shaft
63 which can be operated by a foot-treadle 64
withinreach of an attendantstandingin front
of the machine. Assuming the gage-stopIto
be arranged with reference to the length of
mortise to be made and the positions of the
mortises along the work, the space between
the first two stops may for example determine
the length and position of the first mortise.
The space between the first and second pair
of gage stops may then represent the space
between the first and second mortise, while
the space between the two stops of said sec-
ond pair will determine the length of thesec-
ond mortise, and so on. When therefore the

movable stop 62 is bétween a couple of gage
stops, it will determine the extent to which
the work-carriage can be moved. In forming
for example the first mortise, the attendant
will place stop 62 between the first two gage-

stops and adjust the work carriage so as to
bring stop 62 against the second one in or-
der of said gage stops. The bit and chisel
carriage can then be started up and a square
mortise made in the timber. If now the mor-
tise is to be made twice the length of its width,
the attendant will adjust.the work earriage
forward until the stop 62 abuts against the
first in order of said stops and thereby ar-
rests further advancement of the work car-
riage, whereupon the bit and chisel carriage
can be again started up so as to repeat the
previous mortising operation at a point suit-
able for elongating the mortise first made.
The foregoing operation can be repeated until
the mortises are all formed, and as a matter
of course the gage stops can be set for mor-
tises each formed by a single operation, or for
long mortises formed by two or more opera-
tions of a bit and chisel.

If the mortises were all of equal width, and
at uniform distances apart, the stop 62 could
be worked automatically, but I prefer to place
it subject to the control of an attendant so
that without the necessity of complicated ad-
justing mechanism, it can be readily operated
with reference to the formation of mortises
at varying distances apart. I do not how-
ever, confine myself to the form and construc-
tion of gage or stop device hereinbefore de-
seribed, since the same can be varied and the
end herein sought attained by various con-
stroctions. As an illustration of such faect, I
have in Figs. 4,5 and 6 shown a simpler con-
struction involving a rod 65 secured upon the
front side of the work carriage, and a set of
split stops K adjustably clamped upon said
rod by screw-bolts 66. _

The stop 62 can be employed in conjunc-
tion with the gage-stops K, and obviously in
place of forming said stop 62 by a vibratory
arm, it could be formed by a longitudinally
movable catch or other analogous device.

In forming a mortise in a piece. of timber
upon the work-carriage, the timber sustains
an enormous lateral thrust or pressure as a
result of the operation of the hollow chisel,

and in order to meet and take up such thrust,

I provide the work carriage with a longi-
tudinallyarranged wall orabutment 67against
which the rear longitudinal side of the work
abuts, and I back this rear wall portion of
the ecarriage by a longitudinally arranged
guide wall or abutment 68 on the bed-frame.

In Fig. 15, wherein parts corresponding
with Figs. 13 and 14 are correspondingly let-
tered, I provide upon the vibratory lever 39
as a preferred ccnstruction an abutment or
shifting eclutech-member H’ in place of the
Lwo-part shifting clutch-member H. Thesaid
member H’ is preferably in one piece and may.
be either integral with or secured to the le-
ver 39. Said member H’is in the nature of a
sleeve having beveled ends, and as a matter
of further improvement I provide each dog
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of the member ' may engage one or the other
sets of rolls 33* according to the direction in
which said shifting clutch-member is moved.

What I claim as my invention is—

1. The combination substantially as here-
inbefore set forth, in a hollow chisel mortis-
ing machine, of a reciprocating carriage pro-
vided with one or mere bits and hollow chis-
els, a reversibly operating power driven pro-
pelling screw applied for reciprocating the
said carriage, suitable power operated driv-
ing means operating the propelling screw al-
ternately in opposite directions, and a mov-
able work earriage arranged for adjusting the
work relatively to the mortising devices.

2. The combination in a hollow chisel mor-
tising machine of a reciprocating carriage for
the bits and chisels, a work carriage arranged
for movement transversely to the line of
movement of the reciprocating bit and chisel
carriage, a couple of verticaily adjustable bit
and hollow chisel supports arranged one
above the other and adjustable upon the bit
and chisel carriage independently of one an-
other, and a couple of horizontally arranged
bits and hollow mortising chisels carried by
said supports so as to operate at different
points in height along a piece of work car-
ried by the work carriage, substantially as
described.

3. The combination in a hollow chisel mor-
tising machine, of a carriage provided with a
couple of vertieally and independently ad-
justable bit and chisel supports B’ and B?
each carrying a bit and chisel, and a movable
work carriage.

4. In a hollow chisel mortising machine, the
reciprocating bit and chisel earrying carriage
provided with an upright B3 the independ-
ently adjustable bit and chisel supports B’
and B? arranged for vertical adjustment upon
said upright independently of one another,
adjusting screws 13 and 14 respectively en-
gaging said bit and chisel supports, and bit
spindles and chisels carried by said supports,
substantially as described.

5. Thereciprocatingcarriage provided with
an upright frame portion B3 the bit and chisel
supports B’ and B? arranged for vertical ad-
justment upon said upright frame portion in-
dependently of one another and carrying bits
and chisels substantially as set forth, means
for separately adjusting the bit and chisel
supports, the large belt pulleys 21 and 22 on
the bit spindles, driving belts 23, and 24 ap-
plied to said pulleys and passing through
openings in the bit and chisel supports where-
on the bit-spindles are at the front while the
belting passes back from the same to the rear,
substantially as deseribed.

6. The combination of the reciprocating
carriage provided with one or more hollow
chisels and bit-spindles, the reversibly rota-
tive power driven propelling screw engaging
a threaded bearing on the carriage and ar-

ranged for regiprocating the same, and an
automatic stop device for disgonnecting the
propelling screw from the power at the end
of each stroke on the part of the carriage,
substantially as described.

7. The combination of the reeciprocating
carriage provided with one or more hollow
chisels and bit-spindles, the reversibly rota-
tive propelling screw engaging a nut on the
carriage and arranged for reciprocating the
same, and suitable reversing mechanism for
changing the direction of rotation of the pro-
pelling screw, substantially as set forth.

8. Thecombination as hereinbeforeset forth
in a hollow chisel mortising machine of a re-
ciprocating bit and chisel carriage carrying
one or more bits and hollow chisels, a reversi-
sibly rotative screw shaft engaging a nut on
the carriage as a means for advancing and re-
tracting the same, a coupleof pulleys for op-
erating said shaft alternately in opposite di-
rections, and a clutch device for connecting
the pulleys alternately with the shaft.

9. The combination in a hollow chisel mor-
tising machine of a reciprocating bit and
chisel carriage, a work carriage movable trans-
versely to the line of reciprocation of the bit
and chisel carriage, a set of adjustable stops

-arranged for adjustment independently of

one another along the work carriage, and a
movable stop device arranged for engaging
and releasing the said adjustable stops on
the work carriage and subject to the control
of an attendant, substantially as described.

10. In a hollow chisel mortising machine

the combination of the movable work car-

riage, a set of stops or gages set in a slot
thereon and capable of being adjusted and a
stop for engaging the gages consisting of a
vibratory lever which can be raised to engage
the stops or lowered to release them substan-
tially as set forth.

11. The combination in a hollow chisel mor-
tising machine of a movable work carriage,a
set of gages or abutments supported for ad-
justment thereon, the sliding arm 62 for en-
gaging the same and a lever 64 for raising the
arm to engage the abutments and lowering
the same to release them.

12. The combination with the reciprocating
bit and chisel carriage of the vibratory arms
or levers 44 and 46 eonnected by a link 47
which carries a stop 48, a stop on the carriage
arranged for engaging the stop 48 and the
lever 44 respectively at opposite ends of the
movement of the carriage, and a reversing
mechanism connected with the lever 44 and
applied for reversing the power by which the
carriage is propelled, substantially as de-
scribed.

JOHN HARRIS.

Witnesses:
CHAS. G. PAGE,
FREDK. H., MILLS.
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