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To all whom 1t may concern: _
Be it known that I, RoBERT 5. BROWN, &
citizen of the United States, residing at New

Britain, in the county of Hartford and State

of Connecticut, have invented certain new
and useful Improvements in Mortising-Ma-
chines, of which the following 1s a specifica-
tion. ' |

My invention relates to ‘“mortising ma-
chines” and has for its general object the
provision of improvements in sald machines,
whereby they are rendered more eflicient 1n
operation, and various kinds of mortises may
be rapidly and accurately formed.

A further object of the invention 1s the
provision of means for tigchtening the slack of

the cutting-chain by an upward movement of

sald chain.

A further object of the invention is the
provision of improved devices for adjusting
the chain-bars horizontally.

A further object of the invention is the
provision of improved mechanism for actuat-
ing the chip-breaker. . |

Other objects of the invention will be dis-

closed in the detailed description, which now.

follows—- | |

In the accompanying drawings, Figure 1 1s
a side elevation of a gang-mortising machine
involving my invention. Iig. 2 1s an end
view of said machine. Fig. 3 is a plan view
of one of the heads, showing part of the
mechanism for adjusting the same along
ways of the frame. Fig. 4 is a detached side
elevation of one of the shafts for driving the
cutter-chain, showing the improved bearings
in which it is journaled. Fig. 5 is a longitu-
dinal, vertical section of part of one of the
heads showing the means by which it may be
adjusted longitudinally of the machine, and
also illustrating a form of mechanism which
may be employed for vertically adjusting the
bearing in which the shaft for driving the
cutter-chain is mounted, to take up the slack
of said chain, said section being taken on lne
5 of Fig. 1, looking in the direction of the ar-
row. Kig. 6 is a side elevation partially 1n
section of means employed for adjusting the
bar over which the cutter-chain passes hori-
zontally. Fig. 7 is a transverse section on
line 7, 7 of Fig. 6. IKig. 8 is a side view of

said means for adjusting the chain-bar hori-

zontally. Fig. 9 1s a detail view of the core
on which the split-cam-ring, illustrated in

|

Fig. 6 is mounted. Fig.101sa 1oi1git11dinal,

vertical section of a dash-pot, and of means

for clamping the stile upon 1its support, cer-

tain parts being shown 1 elevation, and the
section being taken on line 10, 10 of Fig. 1.
Fig. 11 is a section taken on line x—x of Kig.
12, looking in the direction of the arrow.

Fig. 12 is a section on line 12, 12 of Fig. 11.

Fig. 13 is a side elevation of mechanism for
actuating the chip-breakers. Fig. 14 1s a
partial front view of one end of the machine,
further illustrating said mechanism for ac-
tuating the chip-breakers. Fig. 15 1s a side
view of an improved belt-tightener which
may be employed.

the direction of the arrow. Fig. 16 1s a sec-
tion on line y—y of Fig. 15. Iig. 17 1s a de-
tail view partially in section, hereinatter de-

seribed ; and Fig. 18 is a cross-section: of the

top part of the machine, taken on line 18, 18
of Fig. 1. ' o
Like numerals designate similar parts
throughout the several views. '
Referring to the drawings, the numeral 5
designates the frame of the machine which

may be of any desired form, said frame being
provided with end standards 6—6 united at

its top by parallel cross-bars or girders 7—7,
as illustrated more particularly in Kigs. 1, 2
and 5, one of said cross-bars being provided

con its upper surface with guideways 8—=8,

i

13—13".

‘tance nearly double its width,

and each having a T- shaped slot 9, for pur-
poses hereinafter described. .

Designated in a general way by the num-
eral 10 is one of the improved heads of the
machine, and inasmuch as all of said heads
are alike in construction each is indicated by
the same numeral.  Each head 10 1s pro-
vided on its under side with guide-grooves 12
fitted upon the ways 8 aforesaid, said guide-
erooves being formed in lugs or projections
These lugs or projections have
their bearing-faces at opposite sides of the
center-line of the head, so that while each
end of the head is thus supported for a dis-
yet two ad-

Fig. 16 is a transverse
section on lme 16, 16 of Fig. 15, looking m
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jacent heads may be brought closely together, .

as fully set forth in Letters Patent No.

642,073 granted to me January 30, 1900, to

which reference may be had. -

- Secured to the forward cross-bar or girder
7 is a rack 14, shown as having straight spur-
teeth, although this is immaterial, for other

105
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~at an angle, so that they will clear the chain-
driving shafts hereinafter described. By
turning the shaft 19 1t will thus be seen that
the pinions 16 and 24 will be simultaneously -

20
25
- gaging T-shaped nuts 27 in the slots 9 may |

30

35

40

sition on the frame, and to lock the head after

forms of gear may be employed, and jour-

naled in bearings of the head is a shaft 15
-carrying at one extremity a spiral-gear 16 in-
engagement with the rack 14, and at its op-
posite end a beveled gear 17, as illustrated in
This gear 17 1s in engagement with a
bevel-pinion 18 secured to a shaft 19 jour-
naled in bearings 20, and having a squared
end 19’ located outside of one or.both of its
bearings for the engagement of a wrench for
turning said shaft. Shaft 19 is provided at
1ts rear end with a bevel-pinion 21 in engage-
ment with a like gear 22 on a shaft 23 which
is a duplicate of shaft 15, and, like said shaft
15, 18 provided with a spiral pinion 24 in en- |
gagement with a rack 25 on the rear cross-
bar or girder 7, as illustrated in Fig. 18.

Fig. 5.

Shafts 15 and 23 of each head are disposed

rotated to adjust the head to the desired po-

adjustment rods 26 having squared ends 26’
and threaded extremities 26% the latter en-

be employed, as shown in Fig. 5.

In its depending sides 10’ each head is-

chambered at 28 to receive a bearing 29 in
which the chain-driving shaft 30 is journaled,

-said shait having a pulley 31 located in the

space beneath the bridge 10? connecting the

end portions of the head.

Kach bearing 29 has a perforated lug or ex-
tension 29’, and carries the usual Babbitt-

the shaft 30, and the latter is chambered at

1ts ends as at 30’ to receive a short shaft or
spindle 33 known as a ‘“‘sprocket-center’

- having an intermediate collar 337, and an ex-

45

- should exist, as is frequently the case in dif- |

05

65

tension or journal 34 for the reception of a
sprocket-wheel 35 for actuating the chain,—
sald - sprocket-wheel being forced tightly
against the collar by a nut 36 in engagement
with a thread 33% of the shaft. A binding-
screw 37 serves adjustably to retain the shaft
33 m the chamber of shaft 30, as shown in
Fig. 5,'s0 that when the chain-bar is adjusted
the teeth of the sprocket-wheel 35 can always
be alined therewith to keep the chain in 1ts
proper track. Iurthermore, if variations

ferent portions of the thickness of the chain-

bar shank, whereby the cutter-chain guided

by said chain-bar would travel in different

 lines toward or from the work, this can be

compensated for by adjusting the sprocket-
center 33 1n or out of the socket 30, and then

securing it in place by the set-screw 37, thus
bringing the cutter-chain to its proper cen-

tral position with relation to the chain-bar to
accomplish accurate work. ” '

Designated by 38 is a fork the_ears of
which are perforated and f

“metal bush or lining 32 for the reception of |

896,355

of the be&ring—bOX 29, the parts being united

by a pin or bolt 39.
ferential body 38" of the fork, which fits

snugly in a chamber 40 of the head, is a
70

reduced, externally-threaded shank 41, and

upon thisshank i1s fitted a nut 42, rabbeted at

1ts lower end to fit the bearing-chamber 40,

Rising from the circum-

and carrying sprocket-teeth 43, and a.

toothed annulus 44. Threaded into the top

of the head 1s a tubular thrust-screw 45 hav-
g notches 45’ for receiving an implement
by which 1t may be adjusted, the bore of said

5

screw being of larger diameter than the stem. B

41, and the lower end of the screw bearing

against the top of the sprocket-nut 42. In

gear 44, and a socket 47* to fit over the

80

‘the top of the head adjacent to the opening -
| In which the thrust-screw 45 is inserted, is a -
perforation 46 for the reception of a wrench
47 having a toothed end 47’ to engage the
| 85 -
squared end of shaft 19 (see Fig. 5)—said -

wrench having a manipulating wheel 48. In '

this way provision is made for circumferen- -
tial adjustment of the bearing-box in a hori-

zontal plane, should the sprocket wheel 35

90 -

and chain bar 60 be out of proper alinement.

tend across the head,—the shaft 19 being

It will be understood that each end of
every arched head 10 will be equipped with
like parts, and that the shafts 19 and 30 ex-

95

supported in the bearings 20, and being in
geared connection with the inelined shafts 15
and 23, and the shaft 30 being journaled in

the pivoted boxes 29. . A sprocket-chain 3

connects the sprocket-wheels 43 of each head.

100

These bearing-boxes are self-adjusting and
permit of a slight swiveling motion in any

direction, the boxes turning in a vertical
plane on the pivots 39 and the hubs of the
forks 38 also turning in the bearing-cham-
‘bers 40, 1n virtue of which if the belt-strain -

105

upon the pulleys and shafts should tend to -
deflect the latter, the bearing-boxes will ac-

commodate themselves to thiscondition, and,
therefore, prevent undue wear and heating.

110

As will be obvious when the shaft 19 is
turned by wrench 47 it will, through the -
connections described, simultaneously and

uniformly advance both ends of the head —
115

along the ways of the cross-girders without

strain or torsion, thus preserving the parallel-

ism of the heads. -

Depending from each end of every head is
an apron 49 having a T-shaped or equivalent

slot 50, and a removable stop-lug or pin 51,

120

sald slot 50 being extended at 50’ for the

reception of lugs 52 projecting from the base
53 of a fixed tubular block 54 having a cam-
surface 55 at the end opposite said base, and
being perforated and threaded for the recep-
‘tion of a binder-bolt 56, as illustrated 1n
Figs.- 6, 7, and 8. Fitted in this tubular

cam-block 54, and extending into the base

125

thereof, is a cylindrical stub or extension 57,

t over the lug 29" | which projects from a-circular flange 58 hav-

130 |

*
ma e el .
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| ing lugs 59, for fitting into a groove or chan-

10

10

20

30

30

60 over which the chain 72 passes.

‘either the “‘blind” or ‘“through”

nel on the inner side of a chain-bar 60 here-

inafter described. This flange 58 has on 1its
inner side an inclined circumferential surface
61, and said flange and the stub or extension

57 are perfora,ted at 57 to receive bolts 63
having heads 63’ at one end which fit and are

‘ d]ustable in the slot 50, and are prevented
-from dropping therefrom by the stop-pin 51.
To prevent rotary movement of the stub-

shaft 57 1t 1s secured to the base 53 and
tubular block 54 by keys 64, as shown by
dotted lines in Kig. 8. Hitted between the

cam-shaped end 55 of tubular block 54 and
the flange 58 of stub-shaft 57 is a split annu-

lus 65 bearmcf a cam-surface 66 1n engage-
ment with the complemental cam-surface 55,
At 1ts end opposite the cam-surface, said
annulus 1s provided with an inclined or
wedge-shaped wall 67 which rests against
the mclined surface 61 of flange 58, and at

intervals 1n the periphery of said annulus

are formed sockets 68 for the reception of a
tool by which the annulus may be adjusted.
Graduating marks for indicating the degree
of ad]ustment may be formed on the perlph—
ery of the annulus and tubular block if de-
sired, one of said marks being shown at 69
e S.

Sleeved upon the bolts 63 1s a clamp 70,
and threaded upon the ends of said bolts are
nuts 71 for forcing said clamp against the bar

This bar
may be of a form to conform to the shape of

mortise to
be cut, and by actuating the cam-rings 65 the

various chains thay be so adjusted that they
will produce a series of mortises exactly In

~ line, or some of them out of line if desired.

40

4.5

60

¥:)
-prewded Tor the chain-bar, and one that ma
‘be readily reculated to p051t1011 sald bar with

As will be obvious, the inchined bearing-sur-

faces 61 and 67 cause the annulus 65 elosely
to embrace the stub or extension 57 when the
nuts 71 are tightened to force the clamp 70
acainst the chain-bar 60, and the annulus or
circular wedge 65 affor ds a firm and full bear-
ing-surface for the fixed and movable parts of
the support for said bar 60, and (,euses all of
sald bars to be adjusted 1 in parallelism with
each other to the points desired. In this way
1rm, rigid and easily adjustable support is

reference to the width of the stile or 0the1
work undergoing operation.

As the chains 72 move with great speed, the

friction due to the cutting Operatlen causes

them to expand or elonﬂetej and, conse-

quently, they must be ad]usted to proper
working tension with relation to the chain-

bars to enable them to work properly. To

overcome this objection, and thus produce
‘mortises each of the same depth, determined
by the position of the bars, the bearing-boxes
29 are simultaneously ad]usted upward by

65 inserting the wrench 47, or-an equivalent.i Lhe screws 82 for adjusting the work—eupport

apill

eprocket chain 3 with a like nut at the op

may be laterally adj usted on the knees.

th

oeared rod, through the opening 46 untﬂ 1tS

teeth engage the gear-ring 44 of the sprocket-

nut 42, and as said nut 1s connected by a

site end of the head, 1t will be seen that the
pair of chains carried by the head will be si-
multaneously moved upward on their sup-
porting bars to take up the slack and thus
cause each chain to cut to the same exact
depth In the material. This feature 1s of

po-

70

75

great importance, and enables accurate blind-

mortising to be pelformed which could not be
accomplished in the old styles of machines in

which the slack of the chain was taken up by
adjusting the cham-bar downward, and thus
causing sald chain to cut deeper than de-

this upward movement of the chain or chains
it 1s distinctly to be understood that the in-
vention is not limited thereto.
Designated 1n a general way by 74 1s the
work-support of the machine, shown consist-
ing of a back-plate 75 hevmg lateral exten-
sions 76 at its ends, said extensions being

slotted at 77 for the receptlen of bolts 78 b :
which they are secured, with a capability ef .

lateral adjustment, upen knees 79 fitted for
sliding movement upon ways 80 of the end
trames 6—6. 'T'o the front of each extension
1s secured a plate 81, and through each plate
passes a screw-bolt 82 by whleh when the
screws 78 are looeened the Work-support

Car-
ried by each plate 81, 1s a bearing 83 in which

is journaled a long rock-shaft 84, the latter
CATTyINg a Serles of clamping-ar ms 85 s plined
to the rock-shaft to be longitudinally ed] ust-
able thereon, as at 86, Fln 10. Yekee 87,
disposed at intervals alenﬂ the Work—support
are each provided with beeunﬂs 88 for sus-
taining the rock-shaft 84, and between each
pair of said bearings a clamping-arm is
mounted on said shaft. These yokes have
lateral extensions 87’ passing beneath the
back-plate 75, and a bolt 89, the head of
Whlch is inserted in a slot in said back-plate,
passes through each of said extensions, and
1s provided with a wing-nut 91 by which the
yokes may be secured “after they heve been

y | adjusted longltudmelly of the mechme to the

desired positions. In the free end of each
arm 85 1s a socket 92, and passing through

sald socket 1s a screw 93 to which is attached

a cup-shaped cap 94 having a wide-bearing-
surface for acting against the work.

A spring 95 surrounds each screw 93 and is

received 1n the sockets of the cap and arm, so

that the clamps will bear with yielding pres-
sure against the work. A shaft 96 passing
throuﬁh the yoke-frames 87 is supported at

its ends in the plates 81, and carries a hand-
{ wheel 97 by which 1t mey be turned.

This
shatt 1s connected by gearing (not shown) to

80

sired, and while particular mechanism is
illustrated and described for accomplishing

85

90

90

100

108

110

116

120

125

130



laterally, as fully illustrated and described in | under a belt—tigh_tenei?pulley hereinafter de-

my Patent #642,073 above mentioned, and

~'to which reference may be had.

10

- For actuating the rock-shaft 84 and its se-

ries of clamping-arms any desired means
may be utilized, but I prefer to employ the
mmproved mechanism now to be described.
Projecting from one of the intermediate
yoke-frames 87 are separated curved exten-
stons 98 having ratchet teeth 99, and be-
tween said extensions is pivoted, on a short
shaft 100, a hand-lever 101 to which is con-

- nected a sliding pawl 102, operated by a piv-

oted handle 103 in the usual manner, and
sald hand lever has an extension 104 pro-

jecting at an angle to its pivot. A toggle-

- Iink 105 1s pivoted at one end to the exten-

~ great clamping-power, and the pawl 102 en- -
preventing.

35

40

P
&

sion 104 of lever 101 and at its opposite ex-
tremity to one of the clamping-arms 85, and

as said arm 18 splined to the rock-shaft 84, it
will be seen that, when the handle 101 is ma-
nipulated said shaft 84 will be rocked and all
of the clamps 94 will be simultaneously
forced against the work, the toggle connec-
tion causing them to engage said work with

gaging the ratchet-teeth 99 and
back action of the parts. :

Blocks 106 are secured to the back-plate
75 at mtervals along its length, and upon
these blocks (which may be the same as those
disclosed in my patent aforesaid) the stile or
other work 107 to be mounted is placed.

It 1s mmportant to prevent sliding move-
ment of the work in the direction in which a
cutter-chain removes a chip, when a series of
sald chains is in use, that the shafts for driv-

ing the chains should be rotated in opposite

directions, so that certain cutter-chains will
act upon the work in one direction and the
other chains will operate thereon in an oppo-

site direction, whereby the cutting thrusts of

sald chains will be neutralized and all danger
of splitting or splintering the work will be

obviated, and while any suitable mechanism

may be employed for accomplishing this re-

sult 1 have found the following arrangement

to be useful. -
As above stated, each chain-driving shaft

-30 is provided with a pulley 31, and to rotate
sald shafts alternately in opposite directions

sets of endless belting .are employed said sets
being driven 1n opposite directions by mech-
anism next to be described. B

Journaled in bearings 108 on the left-hand

end frame 6 of the machine is a shaft 109

~ having a driving-pulley 110, a pulley 112

- adjacent to said driving-pulley outside of the
frame, a cone of pulleys 113, and a pulley |

60

G5

114, the end frame being slotted at 115 to
recerve sald pulley 114, as shown in Fig. 2.
An endless belt 116 passes over said pulley

114, which 1s driven in the direction of the ar-

row thereon in Fig. 1, under an idler, over
the first cutter-shaft actuating pulley 31,

- 896,355

seribed, over the third shaft-actuating pulley

31, under an idler-pulley 117 and back to

sald pulley 114, and it will thus be seen that

every alternate cutter-chain is driven in the
same direction by said belt.

. 70
To drive the

outer cutter-shafts in an opposite direction a

crossed-belt 118 connects the pulley 112 with
a pulley 119 on a shaft 120 journaled in bear-
ings 121 on the right-hand end standard 6, .,
and this shatt also carries a pulley 122 over

75

which an endless belt 123 travels first under

an 1dler pulley then over the pulley 31 of the
shatt for rotating the right-hand cutter-
cham, then over a belt-tightener-pulley, then

the pulley 122. - _
Coming now to the peculiar belt-tighteners

employed, they are illustrated in Fig. 1 and

I detail in Figs. 15 and 16, and each com-
prises a pair of arms 124—124/, respectively,
projecting from sockets 125, 125’ pivoted on
a shaft 126 126’ journaled in a forked

80

over the pulley 31 of the alternate cutter-ac-
tuating shaft 30, then under an idler in aline-
ment with the idler 117, and finally back to -

90

bracket 127, 127/, projecting inwardly from

each end frame 6. Journaled on the shaft

126 1s an 1dler-pulley 128 under which the

upper run of the belt 116 passes, after it
leaves the driving-pulley 114, and journaled
on the shaft 126’ 1s an idler 128’ under which

05

the upper run of the reversely-driven belt

123 passes as 1t leaves its driving-pulley 122,

Secured to each arm 124 by bolts 129 is a box.

130, and in bearings 131 of said boxes is jour-

naled a shaft 132 carrying tightening-pulley
133 for belt 116; and lik&wise secured to
each arm 124’ is a box 130’ in bearings 131’

of which 1s journaled a shaft 132" on which is .
mounted a tightening-pulley 133’ for belt:

123, For either raigsing or lowering the arms

124, 124’ hke mechanism 1s employed, and 1t

105

consists, for the arm 124, of hangers 134 con-
nected by an angle-iron tie 135, each hanger

being secured to its arm by bolts 136, and

each having an extension 137 perforated to-

110

receive a shaft 138 provided with angular

ends 139,

Designated in a general way by 140 is a

.rack-and-pimion-box, shown more particu-

larly in Iig. 16%, and consisting of half-
f _ _

‘boxes 140 slotted or grooved for the recep-

Shaft

tion of racks heremnafter described.

115

138 carrying the pinions 138" for engage-

ment with the racks is secured in the half-

bearings of said boxes by complemental half-

bearings 141 fitting over said pinions 138’

129

and attached to the box in the usual manner. -

Designated by 142 and 143 are racks con-

nected by bolts or otherwise at their lower

ends to toothed levers 144 and 145 united by

125

~a cross-bar 146, and pivoted at 147 and 148,
respectively, to the arms of a yoke 149 se-~
cured to a bottom cross-bar 150 of the ma~
- chine-frame. Pinions 138 of the shaft 138

130



10

896,355

are in engagement with said racks, and as the |

hangers 134 are rigid with the pivoted arms

124, 1t 1s obvious that when the shaft 138 1s
turned said bars will be swung in the desired

direction when it 1s desired either to relax or
to tighten the belts, and by pivoting the
racks in the manner described they will read-
1ly conform to the arc of movement of said
arms. This rack-and-pinion box serves as
a swinging binder to hold the parts in en-
gagement.

Secured to the end of shaft 138 1s a ratchet-

wheel 151, and located in a hollow boss

15
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134" of one of the hangers 134 1s a pawl
152, the stem of which i1s surrounded by a

colled spring 153 1n the chamber of the boss,
and 1s

tion to lock the ratchet and its shaft and
pinions against downward movement on the

- racks, but should 1t be desired to relax the

belts by moving the arms 124, 124" and pul-
leys 133, 133" upward the pawl may be read-
ily reversed to permit of the proper move-

ment of the shatt and ratchet-wheel and will |
thus lock the same after the desired adjust-

ment has been made. |

It 1s desirable to have the driving-belts
loose when the heads 10 are adjusted along
the rails or girders 7, and also when the chain-
driving shafts are raised to take up the slack
of the cutter-chains, and by the mechanism

Just described this result may be accom-

plished, or the belt-tightener pulleys 133,133’
may be held and locked firmly in contact

~with the belts to produce the desired degree

of tension thereon, if required. _
To raise and lower the work-support 74,
the cone-pulley 113 on driving-shaft 109 1s
connected by belting 155 with a cone-pulley
156 on a shaft 157 threaded mto a short
shaft 158 supported in bearings 159 of the
frame, and carrying a worm 160 1n engage-
ment with a housed worm-wheel 161 carried
by a sleeve 162, journaled in bearings 163,
and loosely mounted on a shaft 164.  This
sleeve 162 is provided with a friction-clutch
head 162’ with which a clutch 165 splined to

the shaft 164 1s adapted to be engaged by a
sliding cone 166 1n the usual manner.

For actuating the cone an angle-lever 167
is provided, said lever being pivoted to an
inwardly-extending bracket 168 of the end
frame 6 at 167", and 1ts short arm 167* having

5 a fork In engagement with the clutch-actu-

ating cone 166. To the long arm 167° of said
lever 1s articulated one end of a rod 169 con-
nécted at its other extremity to an arm 170
(see dotted lines Fig. 1) projecting from a
rock-shaft 171 journaled in bearings and
carrying a treadle 172 and an angle lever 173
to the long arm of which a rod 174 1s con-
nected, while its short arm is attached to the
end of a coiled or other spring175. Mounted
for sliding movement on the rod 174 1s a

provided with a handle 154. As |
shown 1n Iigs. 15 and 17 the pawl 1s in posi- |

o

-gleeve 176-to -an ear of which is connected a

rod 177 depending from the back-plate 75,
and on the rod 174 i1s an adjustable stop 178

for limiting the upward movement of the

sleeve and a plate 179 perforated to receive
and slide upon the rod 177. Carried by the
clutch-shaft 164 1s a pmion 180 in mesh with

an 1dler 181, the latter intermeshing with a

cear 182 carried by a shaft 183 extending
longitudinally of the machine. This shaft
carries a pinion 184 at each end, and each of
sald pinions is in engagement with a toothed
segment 185—185’ carried by weighted levers
186, 187
188’, and connected by links 189—189' to the

pivoted to the end frames at 188,

70

o

80-

knees 79, 79’ sliding upon t_he ways 80, 80’ of

the end frames. _ | | o
After a stile has been placed upon the

“blocks 106 and clamped against the back-

plate 75 by the means described, the ma-

lever 170, depressing the rod 169 and actu-
ating the lever 167 to slide the cone 166 along
shaft 164 and clutch the sleeve 162 carrying

85

chine is started by depressing the treadle 172,
thereby rocking the shaft 171 and the angle-

90

worm-wheel 161 to said shaft, and said .

worm-wheel, which i1s continuously driven
by worm 158 will now drive the shaft 164
and through the gearing described, will rock
the levers 186 and 187 thus elevating the
knees and the work-supporting and clamp-
ing devices carried thereEy until the cutter-
chains have entered the stile or other work to
the desired depth. Asthe work-supportrises
the rod 177 attached to back-plate 75 moves
with 1t and slides the sleeve 176 along the

rod 174 until said sleeve comes mmto contact

with the adjustable stop 178, lifts rod 174
against the pressure of the foot on treadle
172, and through the rod-and-lever mechan-
ism described shifts the cone 166 to the right,
thus releasing the worm-wheel 161 and per-
mitting said work-support to descend to its
normal position. As will be observed, the
spring 175 normally tends to rock the shaft
171 and attached lever 170 to the right, so
that should the foot be withdrawn from the
treadle 172 the cone will be 1mmediately
shifted to release the clutch 165 and stop the
further upward movement of the work-sup-
port; and the extent of this upward move-
ment may be regulated by adjusting the stop
178 along the rod 174 and then clamping
sald stop 1n place. S

To check the descent of the work—su%port
any suitable means may be employed, but 1
prefer to use a dash-pot designated in a gen-
eral way by 190, and illustrated in Figs. 1
and 10.
described in my former patent and consists
of a hollow, stationary piston 191 pivoted at

191’ to a bracket 192 rising from the floor at

a point about midway the length of the ma-
chine. On the top of the hollow piston 191

is a plate 193 and upon this plate 1s placed a

This dash-pot is similar to the one

95
100
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rubber-gasket and bumper 194, these parts | ported at both ends by like devices, whlch o
‘being secured in place by a screw-bolt 195. | are indicated by the same numerals. Lo~
Surrounding the piston is a cylinder 196 | cated in this tube 1s a long shatt 221 having -
~ having a hollow, internally-threaded split- | an angular portion 222 at each end for the
5 stem 197 for the reception of a screw- | application of a wrench, and on this shaft .,
threaded rod 198, the upper end of which has | between each pair of ears 217" 1s: keyed a pin- ~—
“a collar 198, and above said collar a smooth | 1on 223 in mesh with the teeth 214 of the
ortion 198 which enters a perforation in a | rack-bars 212.
~ flange of the back-plate 75, said rod being | Adjustable longitudinally on the tube 219
10 secured In place by a tubular washer 199, | are sleeves 224 which may be secured to said .-
-~ secured thereto by riveting or otherwise. To | tube at the desired distances apart, by screws
enable the cylinder to be adjusted on its pis- | 225. o . - _ |
- ton the rod 198 is provided with a hexagonal | Each- sleeve is provided with a down-
~portion 198° for the application of a wrench, | wardly-inclined box-like hanger 226 in which
15 and after the desired adjustment has been | a presser-foot or bar 227 1s adjustably secured ¢4
"~ made the split-part of the stem 197 is | by a screw 228. HKach presser-foot or bar =~
clamped firmly around said rod by screw- | 227 is located adjacent to the up-run of the |
bolts 200. In the top of the cylinder is an | chain 72 with which it is employed, and after 1
~air-admission port 201, normally closed by a | material has been placed upon the blank-
20 valve 202 having a stem 202" passing through | support a wrench may be applied to either g5 -
~ -dust-excluding gauze 203’ in a chamber 203, | squared end 222 of shaft 221 to rotate the - F
and carrying between the top of the chamber | same and thus cause the pinions 223 to ad- . |
and a washer 204 on sald stem, a spiral- | vance along the rack-bars 212 and carry the = |
spring 205 which holds the valve normally | presser-feet 227 down upon -the work, the ]
against its seat. Alsoin the top of thecham- | stop-collars 215 on each rack-bar limiting g5
" ber is a vent 206, the emission of air through | this downward movement. It will thus be '
which may be regulated by a screw-valve | seen that the series of ‘‘chip-breakers’” may -
207. 1 sometimes form another vent 208 in | be simultaneously advanced toward, or with- - |
~ the cylinder, but this may be omitted if de- | drawn from, the work, when desired. =~
30 sired.. Inasmuch as the action of dash-pot | In the operation of my improved machine ¢5 |
190 is similar to that set forth in my former | the work, such as a stile or other article in
patent 1t 1s deemed unnecessary further to | which mortises are to be cut, is placed upon . =
describe its mode of operation. the blocks 106 and against back-plate 75, af-

To prevent slivering 1t is necessary in | ter which the lever 101 is manipulated to
chaim-mortising machines to support the ma- | rock the shaft 84 and its clamping-arms and 190
terial on the edge of the mortise formed by | force the yielding clamps 94 against said .
the up-run of the cutter-chain, and so called | work, the lever being locked against return
““chip-breakers” are commonly employed for | movement by ratchet 99 and pawl.102.

~ this purpose, one example being found in my | Pressure is now applied to the treadle 172
40 patent atoresaid. 'These ‘‘chip-breakers’ | and through the connections described the o5
" © are in the nature of presser-feet which bear | segments 185, 185" are actuated to raise the
upon the wood adjacent to the up-runs of the | blank-support and force the work vertically
chains, and, consequently, so support it at | against the cutter-chains 72 until said chains
- these points that the cutting-teeth will not | have descended to the desired extent therein, ,
45 break off a portion of its top-surface.. | when the parts will be automatically discon- 119
In my present invention a series of ‘‘chip- | nected, as set forth, and the work-support
breakers’’ 1s provided, and as each is alike | will, under the influence of the dash-pot,
1n construction and mode of operation they | gradually fall until it assuines a normal posi- -
- are designated by like numerals. Referring | tion, when the completed work will be re- _
50 more particularly to Figs. 1, 13, and 14, 209 | moved, new work inserted, the operation re- 115
designates an over-hanging extension formed | peated, and so on. - -
- on each end frame 6, and 210 a bearing for | By employing interchangeable shafts or .
the reception of a fixed rack-bar 212, which | centers 33 for carrying the chain-driving
may be secured in said bearing by screws 213, | sprocket-wheels 35, different sizes of sprocket-
55 or otherwise. These rack-bars are prefer- | wheels may be readily carried by the same 12¢
- ably three-quarters cylindrical, and have in- | shafts 30, and, consequently, cutter-chains .
ner flat sides in which the rack-teeth 214 are | for forming mortises of any desired width
formed, and at its lower end each said rack- | may be readily employed with the machine.
- bar is provided with a collar 215 removably | In addition to the function of the tube 219
60 secured 1n place by a screw 216. Surround- | above stated, it also serves as a guard-rail to 125
ing each rack-bar is a sleeve 217 having per- | prevent accidents by a person’s stumbling or
forated ears 217’, one of which has a hub 218 | falling into contact with the cutter-chains.
in which the end of a tube 219 is secured by | Any number of heads may be mounted on
scréws 220.  Asshownin Fig. 1, this tube ex- | the ways of the rails or girders shown, the in-
65 tends the length of the machine, and is sup- | vention not being limited in this respect, and 130 -
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anv desired stvle of mortise (either “throuch’” | bars; and means for drivine the cutter-
) .. gh™ | ; ng

or ‘blind,”) may be made by employing the

proper chains and chain-bars.

Many of the details of the invention may
be employed 1n other relations, the invention
not bemg lmited to their use with gang-
machines.

Changes may be made 1n the form, propor-
tion and arrangement of the parts, and dif-
ferent kinds of driving-gearing and cluteh

mechanism may be substituted for those |

shown and still be within the purview of the
invention. ' '

Like the machine of my former patent

either one or two pieces of work may be mor-

tised, the adjustable heads carrying duplicate
cutter-chains, one at each end thereof, and
the frame being adapted to receive a work-
support and, its actuating devices on each
side, 1if desired.

No claim is made herein to the work-sup-
port, its clamps, and the mechanism for actu-
ating sald work-support, for this matter 1s
fully described and claimed 1in my divisional
application, filed April 9, 1904, Sertal Num-
ber 202,365.

Having thus described my invention, what
I claim 1s—

1. In a gang-mortising machine, the com-
bination, with a series of stationary chain-
bars, and with a series of cutter-chains, one
chain for each bar, of a shatt for each cutter-
chain; a pulley on each shatt; a sprocket-

wheel on each shaft; means for individually

adjusting each shaft with relation to the
chain-bar with which the cutter-cham coop-
erates; and means for individually adjusting
the chain-bars laterally, whereby the lower
ends of said chain-bars may be alined, and a

series of mortises, each of the same depth,
formed in the work. |

2. A gang-mortising-machine comprising

supports; chain-bars carried by said sup-
ports; cutter-chains; shafts for driving the
cutter-chains; spindles adjustably-mounted
in bores of the shafts; and means for adjust-
ing each shaft to move the cutter-chain lon-
cgitudinally of its bar.

3. A gang-mortising-machine comprising a
series of chain-bars supported in fixed rela-

tion to each other; means for adjusting each |

chain-bar laterally a series of cutter-chains; a
series of shafts; a pulley on each shaft; a
sprocket on each shaft; means for mdividu-
ally adjusting each shaft to adjust the cutter-
chain driven thereby longitudinally of 1its
chain-bar; and belts for driving the shafts in
oppostte directions. J_

4. In a gang-mortising machine, the com-
bination, with a series of chain-bars, of means
for individually supporting said chain-bars;
means whereby the chain-bars may be ad-
justed vertically and laterally; a series of cut-
ter-chains; means for adjusting said chains

chains.

5. In a gang-mortising machine, the com-

bination, with a series of chain-bars main-
tained in fixed relation to each other, of a se-

70

‘ries of cutter-chains; means, including axi-

ally-adjustable sprockets, for driving said

cutter-chains in opposite directions; and
means for adjusting each of the chains longi-
tudinally with reference to its chain-bar.

6. The combination, with a head, of a pair
of pivoted bearing-boxes carried by said

bearing boxes; devices carried by the shaft
for driving the cutter-chains; devices around

which the chains pass; and means for simul-

taneously adjusting the. bearing-boxes to
take up the slack of the chains.

7. The combination, with a head, of a ro-
tary shaft; universally movable boxes 1n

75

head; cutter-chains; a shaft journaled in the

80

85

which the shaft is journaled; gears carried

by the shaft; cutter-chains driven by sald
gears; devices over which the chains pass;

and means for simultaneously adjusting the

boxes to take up the slack of said chains by

{ an upward movement.

8. The combination, with a head having a
chamber, of a bearing-box provided with a
eylindrical extension fitted 1n said chamber,
and beyond said extension with a threaded
stem: a nut threaded on said stem, and bear-
ing against the end of the chamber; a tubular

screw bearing against the nut; a shatt jour-

naled in the bearing-box; a cutter-chan
driven by said shaft; and a cham-bar over
which the cutter-chain passes. |
- 9. The combination, with a head having a
cylindrical chamber, of a bearing-box; means
for supporting said bearing-box for rotary
adjustment in a horizontal plane; means for
securing the bearing-box after adjustment; a

shaft mounted in the bearing-box; a cutter-

90

095

100

105

chain driven by the shaft; and a chain-bar

carried by the head. -
10. The combination, with a head mount-
ed on ways of the frame, of a pair of bearmg-
boxes mounted in said head for universal
movement; a rotary-shaft journaled in the
boxes; means for applying power to said
shaft; and cutter chains driven by said shaft.
11. The combination, with a head mount-
ed at each end on ways of the frame of a pair
of bearing-boxes mounted in chambers of the
head for universal movement; a rotary-shatt
in said boxes; cutter-chains; and means con-

trolled by said shaft for actuating the cutter-

chains. . |

12. The combination, with a head, of a
journal-box mounted in a chamber of said
head; a shaft journaled in the box; a sprocket-

110

115

120

125

wheel carried by the shaft; a chamn-bar;-

means, including a cam-ring, for laterally-
adjusting the chain-bar and a cutter-chain
passing over said chain-bar and actuated by

65 longitudinally with relation to the chain- | said sprocket-wheel.
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13. 'The";mmbilia.tion,'with a chambered

head, of bearing-boxes located in said head;
devices having threaded stems, and to which

said bearing- bo‘{es are - pwoted a shaft lo-
cated said bearing-boxes; a belt for driving
sald shalt nuts engaging said threaded thHlS

means for connecting the nuts so that WhBIl
one of them is actuated the other will be si-

- multaneously rotated; and mortising mech—-
“anism actuated by the shaft.

14. The combination, with a head havmﬂ* i
a chamber and an e:x:tensmn of said cham—-
ber; of a bearing-box; a shaft journaled in
said bearing-box; a device having a circular
hub and a threac

ed extension,
box being connected to said hub an ad] ust-
able nut closmw the extension of the cha,m—
ber and engaging the threaded extension; a
tubular thrust screw bearing against the
nut, a cutter-chain actuated by “the shaft;

and a chain-bar over which said chain passes.

15. In a mortising machine, the combina-
tion, with a sha,ft having a socket, of a
spmdle adjustably mounted in said Socket}
and having an extension for the reception of
interchangeable sprocket-wheels; means for
securing said spindle in its sochet a sprocket-
wheel carried by said extonsmn a cutter-
chain driven by the sprocket- Wheel and a
chain-bar over which the cutter-chai in passes.

16. In a mortising-machine, the combina-
tion, with a shaft havmcr a socket; of a
sprooket—center ] ustable in said sochet the
spindle thereof having d collar, and an e‘{tem
sion beyond the collar a,da,pted to receive in-
terchangeable
clampmo the spindle when ad]usted a

sprocket-wheel secured to the extension; a-

cutter-chain driven by the sprocket- Wheel
and a chain-bar over which said cutter—chmn
passes. |

17. In a mortising-machine, the combma—
tion, with a slmft having a socket, of a

| sprocket center ad]usta,ble in said sochet the
- spindle thereof having a collar, and an e‘{ten—'

sion beyond the collar adapted to recelve 1n-
terchangeable sprocket - wheels; means for
Clampmﬂ' the spindle when :';Ld usted; a
sprocket-wheel secured to the extensmn a
cutter-chain driven by the sprocket- Wheel a
chain-bar over which said cutter- chain
passes; and means for laterally adjusting
salcl chain-bar. - _

-The combination, Wlth a head having
) cha,mber and an extension of said ¢ hamber,

of a bearing-box in ‘said clnmber a c1reular

hub to which the bearing-box is pwoted sald
hub having a threaded stem; a nut clos
ing the end of the extension of the chamber

and in engagement with said threaded stem;
a tubular thrust-screw for preventing end-

wise movement of the nut; a rotary shaft
journaled in the bea,rmﬂ'-bmc and a cutter-
chain driven by said shaft. -

19. The combination, with

the bearing-

| sprochetﬂvheelj_ and gulded

curing the (31]&111—0&1

sprocket - wheels; means for

a head having |

896 305"

and a mortlslm device actuated by the shaft.

20. The eombma,tlon with framework, of -

"an opening for the reception of a tool, and-
also having a chamber, of a bearing mounted.
in sald chamber; a shaft ]ournaled in the
bca,rmg, means for supporting the bearing
for universal movement; a threaded stem
constituting a part of said means; & nut mn:
engaﬂement with said stem; a nea,r—suriace;_
on the nut adapted to be enﬂ‘aﬂ'ed by a tool
inserted through the opening of the head;

a bearing; a shaft ]ournaled n satd bearmg, o

‘and having ‘a socket in 1ts end; a sprocket-

center having a spindle ad] ustable in the

shalt-socket; a device for cla,mpmﬂ‘ the spin- z
dle 1n place; a sprocket-wheel carried by an

extension of the spindle; a chain-bar; means

for clamping and la,terally admstmn sald

chain-bar; and a cutter-chain driven by the

21. The combination W

tally.
22 In a mort:

tlon, with a b
of a device s.

vice; and means for chmpmfr the cham—ba,r
to the Hlange.

24. The cambmmtwn with a ﬂanged head
means for

clampinﬂ' the chamn-bar to the flanged head;

ha,wnﬂ' a hub, of a cham-—bar.,

a dewce sleeved upon the hub; and a spht

cam-ring intermediate the 1 mner ends of Sald'

dewce and flange.

25. The combmmtmn with a cutter—cham |
and with means for rotatmo the same, of a
and - means mcludmg a cam for

chamn-bar; _
laterally adjusting said chain-bar.
26. The combination, with a cutter-chain,

and with means for rotating the same, of a
means for clamping said cham-
115

chain-bar;

bar i position; a rotary cam-ring having

by the chain-bar. ;
'th a cutter-chain,

and with means for actuatmﬂ* the same, of a_
‘chain-bar; and means 111(3]11(]1110 a - rotary
cam for ad]ustmo* said cham—bwr horizon-

In a mortising machine, the combina-
ock ha,vuw a hub and a flange,
eevod'upon sald hub; an ad-
Justable cam between the flange and said de-

- - _ -89
| mng;macl’une ,. Q cha.mebar_f :

support comprising a block; a clamp for se-
and means including a

'rotary cam for horlzontally adjusting the- "
_blook

1a0

105

110

an inchned end t::‘lld cam-ring serving to ad-
just the chain-bar horizont ally, and a devmej_ --

having a complemental cam-surface against

Whl(}h said cam-ring bears.
27. The combmatwn with a perforated

bolts

120
hub having a flanged, pelforated head, of
passing tllroutrrh the perfor ations of

said hub and head; a clamp carried by the

bolts; a chain-bar acdapted
a,gmnst said head; a cam-r

side of the flanged head thereof: and a com-

to be locked
ing surrounding 125

the hub and in engagement with the mner

plemental cam-surface in eng wement with

the cam-ring and surroundmg the hub.
28 The combmatmn w1th a hub having a

130
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ﬂanged head With an inclined under surface, |

of a split cam-ring surrounding the hub and
having an inclined surface in engagement
with that of the head; a sleeve having a cam
in engagement with the cam-ring; a . chain-
bar; and means for clamping said chain-bar
to the head. ,

29. In a mortising machine, the combina-
tion, with framework of a head means for
ad]ustmo' said head lonn'ltudmally of the
framework; a cutter—cham ‘mechanism car-
ried by the head for drwmg sald chain; a
chain-bar over which the cutter-chain passes
and means including a cam having a SpII'ELl
surface for laterally adjusting the chain-bar.

30. In a mortising machine, the combina-

tion, with framework, of a head longitudi-
na,lly adjustable thereon a rotary shaft car-
ried by the head; a sprocket—wheel on the
shaft; a cutter-cham a bar over which the
chain passes; & support for said bar; and

means mcludmo' a rotary cam for 1atera,lly
adjusting the ba,r—support

31. In a mortising ma,chme the combina-

tion, with framework having ways, of a head;
means for adjusting said head on the ways;
a shaft journaled in the head; a cutter-chain
driven by the shaft; a cham—bar means for
adjusting the chain-bar 1a,tera,lly, sald means
including a rotary cam; a work support;
and means for clampmg the work against

sald support.

32. In a mortising machine, the combina-
tion, with a head, of a bearmg—box carried
by said head; a driven-shaft Journaled 1n
sald bearing- bo‘s: and having a socket in 1ts
end a sprocket—center adjustably mounted
in the socket of the shaft; a sprocket-wheel
carried by the sprocket—ﬁenter a block se-
cured to the frame; a chain-bar carried by
the block; and means for 1a,tera11y—ad]ustmg
the chain-bar.

33. The combination, with framework

having ways, of heads mounted on said ways,

and each having universally-movable bear-

ings; racks carried by the ways; inchined

shafts journaled in the bearings; splral pin-
ions carried by the shafts, and in engage-
ment with the racks; means for simulta-
neously rotating the sha,fts mortising tools

c{? by each head; shafts journaled in

tools; and a work-support coacting with the
mortising-tools.

34. The combination, with a Work—sup-
port; a mortising-tool and mechanism for
actuating said tool of a chip-breaker; a shaft
carrying said ch_lp—brea,ker said shaft being
located in front of the mortising-tool, and
serving as a guard-rail; means for Supportmﬂ'
each end of said Sha,ft and means for ad-
justing the shaft toward and from the work-
support. .

35. The combination, with a work-sup-
port, and with IIlOI‘tlSlIlD‘ mechanism, of a

| mounted, of a series of heads carried by the

1in said tubular shaft; a series of chi

—

frame by which said parts are carried ; a shaft
mounted for vertical adjustment at each end
of said frame, said shaft being located in
front of the mortlsmg mechanism, to serve
as a guard-rail; a chip-breaker carried by

said sha,ft, Whereby both ends of said shaft |

may be moved 1. unison when the shaft 1s

‘actuated to raise and lower the chip-breaker.

36. The combination, with a work-sup-
port and with framework upon which 1t is

fra,mework mortising-tools carried by the

heads;

framework in front of the mortising-tools;

chip-breakers carried by said shaft; and gear— -
Ing at each end of the framework for actuat- -
ing said shaft to carry the chip-breakers into

and out of contact with the work.

37. The combination, with a work—su
port, of a shaft; a chlp—breaker adjustably
Secured to said shaft fixed racks; and means
1In engagement with said racks for advancing
and retracting sald shaft.

38. The combination, with a work-sup-

port, of a tubular shaft a serles of chip-

breakers adjustably secured to said tubular
shaft; a shaft within the tubular shaft;
carried by said shaft within the tubular shaft;
means for actuating said shaft; and racks
Wlth which said gears engage.

The combination, with framework, of
a Work—support means for actuating said

means for a,ctuatmo‘ said mortising-
tools; a shaft extending longltu dmally of the’

ogears -
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work-support; a tubular shaft; a shaft with-

-breakers
adjustably secured to the tubular shaft;
gears on sald shaft within the tubular sha,ft

100

and fixed racks projecting. from the frame-

{ work and with which said gears engage.

40. The combmatlon with framework, of
a work-support; means for actuatin said

105

work-support; brackets carried by the frame-

work ; racks seoured in said brackets; a tubu-
lar shaft having bearings sleeved upon the

' racks; a shaft within the tubular shaft, said

shaft hamncr an end shaped for the apphca—
tion of a wrench pinjons carried by said
shaft 1n engaﬂ'ement with the racks; a series
of chip-breakers; and means for &d justably
connecting said chlp—brea,kers to the tubular
shaft. |

41. The combination, with a horizontal
shaft, and with means for adjusting the same;
of & hub sleeved upon the shaft, and havmg
a hanger; and a chip-breaker carrled by the
hanger. _

42. The combination, with a ‘Work—sup-
port, of mortising-tools; means for actuating

110
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said tools a horizontal shaft; means for a,d- |

vancing and retracting said shaft and a series
of chlp—brealzers carried by the shaft.

43. The combination, with a work-sup-
port, of cutter-chains; means for actuating
sald chains; a shaft; means for vertically ac-

| tuating said shatt; and a series of chip-break-
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ers, one located adjacent to the upper end of
each cutter-chain, adjustably mounted on
~ said shaft. ' | o
44. In combination, with stationary rack-
bars; sleeves surrounding said rack-bars:
‘pmions and their shaft journaled in the
sleeves; a tube surrounding the pinion-shaft:
and a chip-breaker carried by the tube,
whereby when the shaft is actuated said chip-
breaker may be either raised or lowered. I
45. 'T'he combination, with a frame having
bearings at each end, of ra

10

rack-bars secured in
~said bearings; sleeves having ears slidable
upon the rack-bars, one of each pair of ears

156 being provided with a tubular extension; a

- tube secured in said extensions; a shaft
mounted in the tube and having a wrench- |
receiving end; pinions secured to the shaft
and located between the ears, and chip-
breakers carried by the tube. _

- 46. The combination, with a frame having |
brackets provided with bearings, of bars se-
cured 1n said bearings; sleeves mounted on

- said bars; chip-breakers; and means carried

25 by the sleeves for supporting and adjusting

sald chip-breakers. , B

47. A gang-mortising machine comprising |
the following instrumentalities in combina- |
tion: a work-support; means for advancing |

30 said work-support; a device for retarding the

- retreat of the work-support; a series of heads:
cham-bars carried by the heads; means for
laterally adjusting the chain-bars; means

- whereby the chain-bars may be longitudi-

35 nally adjusted; a series of cutter-chains:

- means for driving said chains; and means for

taking up the slack of each of said chains by

movement of the chain longitudinally of its |
cham-bar. o ' - -
48. A gang-mortising machine, comprising
the following instrumentalities in combina-
tion: a work-support; means for- adjusting
said work-support; means for advancing the
work-support; a series of adjustable heads;
shafts carried by the heads; cutter-chains
driven by the shafts; an adjustable guard |
rall in front of the cutter-chains; chip break- |
ers carried by the guard-rail; meansfor mov-
ing the shafts to tighten said chains; chain- |
bars; and cam-controlled devices for laterally
adjusting said chain-bars. - _
49. The combination, with a series of

20
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o0 |

heads, of means for adjusting said heads; a |-

series of cutter-chains; means for operating
55- sald chains; a series of chain-bars; means |

896,355

.whereby each chain-bar may be adjusted

laterally-and vertically; and means for tak-
ing up the slack of the chains by a separate .
movement of each . chain longitudinally of
its chamn-bar. 60
- 50. In a gang-mortising machine, the .
combination, with a series of heads, of mor-
tising-cutters carried by said heads; a guard-
rall 1 front of the mortising-cutters; chip-
breakers carried by said guard-rail; a WOI‘E 65 -
su-}giport; and means for actuating the guard-
rall toward and from said work-support.
51. The combination, with framework, of =~
a head thereon; a cutter-chain; a shaft jour- =
naled m the head for actuating said cutter- 70
chain; a guard-rail in front of the cutter- .
chain; a chip-breaker carried by the guard-

L ]

rail; a work-support; and means for moving

the guard-rail toward and from said work- -
support. o s
52. In a gang-mortising machine, the com- -
bination, with framework having guide-
ways, of heads adjustably mounted on said
guideways; sets of shafts journaled in the
heads, and having pulleys, the shafts of one
set alternating with those of the other set;
cutter-chains driven by the shafts; an endless -
belt for driving one set of shafts in one direc-
tion; an endless belt for driving the other set
of shafts in an opposite direction; a tightener 85
for each belt; idler pulley for each belt; a
driving-shaft having a pulley over one of
which the driving-belt for one of said sets of
shafts passes; a second driving-shafthaving
a pulley over which the other belt passes:
and means for rotating said driving-shafts
in opposite directions.
53. In a gang-mortising machine, the com-

80

| bination, with a series of chain-bars, and

with a series of cutter-chains, one chain for 95
each bar, of a shaft for each cutter-chain; a
driving element on each shaft; a device car-
ried by each shaft for actuating the cutter-
chaln; means for individually_&ch usting each
shaft with relation to the chain-bar with 100
which the cutter - chain cooperates; and
means for individually adjusting the chain-
bars, whereby the lower ends of said -bars
may be alined. | N o
In testimony whereof I affix
in presence of two witnesses.

ROBERT S. BROWN. =

mjr signa,ture-- 105

Witnesses: |
- Frances E. BropeeTT,
Wwum. H. BropGerT, Jr.
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