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Lo all whom it may concern:

3e 1t known that I, CHARLES H. DOUGLAS,
a citizenof the United States, residing at Chi-
cago, In the county of Cook and State of I1li-
nols, have i1nvented certain new and useful
Impmvements In Kndless - Chain Mortising-

NMachines, which are fully set forth in the fol-

"N

owing SpBClﬁC:tthl] reference being had to
the accompanyiug drawings, which forma por-
tion of the same, in which-—

-

Figure 1 1s a front elevation of a machine

embodying my invention; Fig. 2, a side ele-
vation of the same, the casing or supporting-
frame being 1n section to show the internal
construction; Iig. 3, a front elevation, on an
enlarged scale, of the upper portion of the
machine; Fig. 4, a sectional view of the same,
taken on the line x 2, Iig. 3; Fig. 5, a side
elevation of the lower portion of the machine,
the casing being 1n section; Hig. 6, a vertical
sectional view of the same, taken on the line
y y of Iig. 5; ig. 7, a detall plan view of the
worny-wheel and pinion and theadjacent mech-
anism; Iig. §, adetail plan view of the front

end of the swinging frame which sapports the |

serew-shaft; Fig. 9, a plan section taken on
the line z 2 of I‘lu 4 Fig. 10, aside elevation

of the upper pmblou of the mechanism with |

the casing removed; Ifig. 11, a rear elevation
of the dllVII]U‘ - pnllev% Wthh operate the
sprocket-w heel shaft; FFig. 12, a detail plan
section showing the lochmﬁ' mechanisin for
the adjustable rack-bar:
of the locking-pin; Fig. 14 a detall view
showing the 1el¢.1t1w, cuu:;tuletmn of the end-
less-chain cuatter and its supporting wheel or
roller:
bar in position; Fig. 16, a sectional view of
the same, taken on the line w w of Fig. 15;
Fig. 17, a plan view of the work holding mble;
::md Fig. 18,a detail plan section thereof, taken
on the line v v of Fig. 4

Like letters refer to like parts in allthe fig-
ures ot the drawings.

My invention relatesto mortising-machines,
and more particalarly tothat class of machines
knownas‘endless-chuin mortising-machines,”’
it being in the nature ofan improvementupon

Serial No. 175,25%. (No model.)

1*10* 13, detail views

Fig. 15, a plan view showing the gage-

the
194,869, granted to William W. Green,
September 4, 1877.

I will now proceed to deseribe a machine in
which my invention is practically carried out
in one form, and will then particularly point
out in the claims those features which I deem
to be new and desire to protect by Letters
Patent.

in the drawings, A 1eplesents the casing or
frame which Suppmts the various por bIOI]S of
the mechanism. This casing is preferably

machine set forth in Letters Patent No.
Jr.,

~constructed in the form of a holl{}w pillar, of

iron or other suitable material, a portion of
the mechanism being arranged within this cas-
ing and being thereby protected from the

§C

55

60

shavings and chips which wounld otherwise 55

tend to clog and destroy the same.
course be understood that suitable openings
provided with doors for closing the same will
be formed inthe casingin order that the mech-
anism in its interior may be accessible.

B indicates the main or driving shaft, which
iIs arranged in the present instance near the

lower end of the casing and is provided ex-
' ternally with fast and loose puileys b o', and

within the casing with a pulley, B’, over whieh,

and over a corresponding pulley, C, at the:

upper end of the ecasing, the driving-Dbelt ¢
passes. Theupper pulley, C, is mounted in a
yoke, (U, provided with a screw-threaded ex-
tension, ¢, extending up through the ground
of the casing A, where it receives a uut, C?
by means of which the upper pulley, C, may
be readily raised or lowered to tighten the
belt without stopping the operation of the ma-
chine. |

D Indicates a sliding {rame, which is eapa-
ble of vertical motion, as hereinafter described,

| and which earries the endless chain cutter and

the mechanism for operating and guiding the
saie,

d indicates a shaft mounted in the sliding
frame D and provided at its front end with a
sprocket - wheel, D', by means of which the
endless-chain eutter d"' 18 operated. Itwill be

observed that a portion of the sliding frame D
extends outward through a vertical slot, «, in

It will of
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the frame A so that the endless-chain cutter

and other external parts may be abtached_

thereto on its external face.

The shaft @ is provided near its inner end
with a pulley, B, above and below which are
arranged idle or crulde pulleys E', mounted in
the slldmg frame D, and over Wthh the driv-
ing-belt ¢ passes, in the manner shown in Fig.
11 “of the drawings. It will be observed that
1o the idle-pulleys E’ are so arranged that their
- outer portions are in line with the outermost

{n

portions of the pulleys B’ and C; or, in other

words, a line tangent to the peripheries of

these two pulleys will also be tangent to the }

15 peripheries of the two idle- pnlleys It is ob-
vious that with this construction the sliding
frame D may be moved up and down without
in any way increasing or diminishing the ten-
sion of the driving-belt, so that whatever the

20 position of the sliding frame may be within
the limits of 1its movement and whether the |

said frame be stationary or 11013 the sprocket-

shaft d and sprocket-wheel 1), 'which operate

the cutter, will be operated upon by the driv-

- 25 ing-belt In the same manner.

The endless-chain cutter is Supported and
guided by means of a tension-bar, I, attached

to the external portion of the Shdmg frame D
and extending downward, being provided at
q¢ its lower end with the guldmg and supporting

roller G, over which the chain cutter passes,'

as shown in I'ig. 1 of the drawings.
It is desirable to make the tension-bar I ad
justable relatively to the frame D), on which it
35 1s.mounted, in order to increase or diminish
the tension on the chain, soas to tighten it for
work or loosen it sufﬁclently to permit its re-
moval, and thisis pr eferably accomplished by
- means of aseparate piece, f,, mounted in ways
40 @' in the frame D, which ways are of dovetail
or other suitable shape A serew-bolt, f/ ex-
tends from the piece f through the tension-bar

I, its projeeting portion being provided with

a clamping-nut, F', by means of which the
45 tension-bar may be clamped against the face
of the frame D at any desired pomt the face of
the piece fbeing thereby caused to bear against
the inclined walls of the ways &°. It w111 be
seen that by loosening the clamping-nut F' the
to tension-bar may be raised, so as to shorten
the distance between the Sproel;et -wheel D’
and supporting - roller & sufficiently to ena-
ble the operator to readily remove or apply
the chain cutter, and when the cutter is ap-

55 plied the bar may be lowered to tighten the

same, and then clamped in position by the
~ clamping-nut. In order to prevent any pos-
sibility of this clamping devicegiving way and
allowing the bar to yield upward, thus de-
60 stroying the tension of the chain cutter when,
-1t meets an obstacle 1n the shape of a knot or.
‘some similar substance in its work, I arrange
above the upper end of the tension-bar or of
the piece f a block, F* having its under sur-
65 face adjacent to the smd plece beveled off ata
slight angle, as shown at f* the said block be-.
ing arranged in a recess in the frame D and

| being thrust normally outward by means of a

suitable spring, f°. The bevel on. the under
side of this block is so slight that no upward
pressure exerted through the bar can cause it
to recede, while at the same time as soon as

the bar has passed the outer edge of the bevel

the bloek will move forward, with the bevel
always resting upon the upper end to the bar,
and will thereby prevent 1ts yvielding upward.
When it is desired to raise the bar, the block
F* will first be thrust inward, when the bar
will be readily raised past it, and when so
raised the pressure of the block against the
bar will retain the bar in its raised position,
so that it will not be necessary to bold 1t up,
either by hand or by means of the clamping-

nut ¥, during the operation of removing the

chain or applying the same. A bearing-screw,
f* may be placed in the upper end of the bar
to bear against the block instead of having the
bar bear dlrect]y against it, this screw serving
to take up any wear which may Occur.

The endless-chain cutter may be of any suit-
able construction; but the form I prefer is that

-set forth in an applicdtim] for Letters Patent

filed by me March 26,1884, Serial No. 125,645.
This cutter consists of alternate double and sin-
glelinks,thesides of the doublelinks beingsep-

arated by aspaceaboutequaltothethicknessof

the single link, while at the same time these

doublelinks are of a greater depth than thesin-
Inthis
100

vle links and extend below the same,
coustruction the spaces between the mdes of
the double links serve to receive the projee-
tions on the sprocket-wheel D'. In order to
guide the cutter chain properly the tension-

bar I is provided upon its edges with a lon-

gitudinal rib or projection, /% which fits with-
in the spaces of the double links, the rear
edges of the sides of which extend beyond the
rear edges of the single links, as hereinbefore
descrlbed for this purpose, as shown in Fig.
9 of the dla“ings N . |
The supporting-roller (z 18 provided oneach
edge of its periphery with a slight bevel, as
Show n in Fig. 14 of the drawings, so that the
projecting edges of the double links fit over
the same in the manner shown 1n the said fig-
ure, whereby the chain 1s supported firmly in
position at the point where it operates upon

the material, and any lateral deviation of the
| Same 1S pr evented

Heretofore, in chain mor 13181110‘ machmes,
owing to the rapidity of travel of the chain
cutter, this latter has a tendency to swell or
bulge out between the two supporting-rollers

and assume the form of a very much flattened

ellipse. 'This oceurs, too, in spite of the origi-
nal tension given to the chain, since the heat
generated by the working of the chain is suffi-
cient to so expand the metal as, to lengthen it.
It is desirable, however, and in {act necessary

to the snccessful Operatlon of machines of this

description, that the chain should be practl-
cally rigid at all points where 1t operates upon
the maternl In the case just referred to,

| where the cham assumes.an ellipsoidal form,
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above the lower or supporting roller will ex-

tend outward beyond that portion of the chain |

which 13 supported by the roller, and will op-
erate upon the walls of the mortise after that
portion of the chain which is immediately sup-
ported by the roller hascut the mortise proper.
This results not only in inaccuracy in the size

of the mortise, but it also makes the walls of !

the mortise ragged and tends to destroy the
chain. 'These difficnlties I overcome in the
following manper: Upon each side of the ten-
sion-bar I arrange a tension or deflecting
roller, H, which bears against the chain and
forces 1t inward above the roller, so that no
portion therein, except that immediately sup-
ported by theroller G, cancome in contact with
the material operated upon. These tension-
rollers i are provided upon their peripheries
with a covering, &, of rubber or other suitable
mmaterial, which will not injure or be injnred
by the cutting-teeth of the chain. The rollers
are mounted so as to be adjustable toward and
from the teasion-bar, and thesupporting roller

G at the lower end of the tension-bar is con-.

structed of a somewhat greater diameter than
the width of the bar, so that it projects beyond
the same on each edge. 1t will be seen that
by adjusting the tension-rollers and causing
them to bear against the chain it will be de-
flected inward toward the tension-bar above
the supporting-roller, as shown in Fig, 1 of
the drawings, and the tendency of that por-
tion of the chain above the supporting-roller
to spread laterally while in motion will be
overcoine, while at thesame time that portion
of the chain which is upon the supporting-
roller will be held more firmly in piace. By
this means a true mortise will be cut without
any tearing of the edges or damage to the ma
terial or chain.

The adjustment of the rollers H is prefera-
bly obtained in the following manner: The
rollers are mounted on pendent arms H', piv-
oted on bolts 2/, which may be tightened up
to clamp them in position after adjustment.
These bolts may be attached direetly to the
frame A of the machine or to the lower ex-
tremity of an adjustable frame, I, whereby the
roilers may be adjusted vertically as well as to
and from the tension-bars. The frame I consists
of suitable guide-rods passing through guides
on the main frame, and having an upper cross-
head, I', in which is swiveled an adjusting-
secrew, 1% which passes through a threaded
aperture In a fixed cross-bar, ¢, near the top of
the mainframe. Thecross headl’of the frame
I is arranged in the line of travel of the slid-

ing frame D and forms the limit to the up-
ward motion of that frame, a spring eushion, ¢/, |

of rubber or other suitable material, being pro-
vided at the upper end of the siiding frame D
to break the shock of the contact of the said
frame with the cross bar I, It is obvious that
as the frame [ is adjusted in either direction
1ts position will limit and define the extreme
upward movement of the frame D, and the ten-

it will be seen that those portions of the chain | sion-rollers H, being mounted on the frame I,

will always occupy the same relative position
to the supporting-rolier G at the lower end of
the tension-bar when the sliding frame D and
tension-bar are raised to their highest or nor-
mal posttion.

The position of the frame 1s controlled in
the manner hereinafter described by springs
which constantly tend to raise the same and
hold it at the upper end of its path of travel,
except when depressed by hand or by the
mechanism provided for that purpose,as here-
inafter described. In order to depress the
frame by hand, a suitable handle, J, is pro-
vided, which is shown in the present instance
as secured to the tension-bar by means of the
clamping-nut F'; but any suitable attachment
of the same may be provided.

Heretofore in chain mortising-machines the
chain cutter has remained stationary with re-

spect to the work-holding table or bed, which

latter has been movable,so as to bring the work
up to the catter and feed 1t to the same to the
extent necessary to form the mortise. In my
nachine it will be seen {rom the previous de-
scription that the endless-chain cutter is in-
tended to be fed to the work, which latter is
held. stationary by the work - holding table
while being operated upon. This movement
of the chain cutter 18 effected by the vertieal
movement of the sliding frame D, which car-
ries thesame,and which may be actuated either
by hand, as hereinbefore described, or by
means of sultable antomatic mechanism for
the purpose. In the construction shown this
mechanism consists of the rack bar I, secured
to the sliding frame D, preferably in the man-
ner hereinafter described,and extending down-
ward from the same nearly to the bottom of

- the machine, where it meshes with a pinion,
- L, mounted on a shaft, L/, supported in a

bracket-frame, [, seecured to the side of the
main frame or casing A. The bracket-frame
[ 1s also provided with an arm, /, which em-
braces the rack-bar K and holds it in engage-
ment with the pinion L. Ou the shaft I of
the pinion Liis arranged the worm-wheel 12
and immediately below this worm-wheel is a
screw, M, mounted on o shaft, M, which is
itself mouanted 1 a swinging bracket-frame,

| M7, the said serew M being adapted to mesh

with the worm wheel 1. when thrown into en-
gagement with the same by the raising of the
vibrating frame J®%  T'he worm-shatt M’ is
provided with a pulley, m, connected by a
belt, w/, with a pulley, m* on the main or
driving shaft, B, the pulleys m m’ being pref-
erably so constructed as to enable the oper-
ator to vary the rate of speed of the belt w/,
and consequently of the feed, by shifting the
belt m'. 1t is obviouns that when the vibrat-

C1ng frame M is raised,so as to cause the serew
M tomesh with the worm-wheel I, and thereby
rotate the pin‘on I, this latrter will, by means
of the rack-bar KK, cause the sliding frame D
and the cutter carried thereby to descend.

In order to operate the vibrating frame M?
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I employ a foot- 1eve1 N which extends out ] the constructlon just described, and renders

beyond the casing A, 'to which it is pivoted,

and is connected mthm the casing to the frame
M:? in such a manner that by depressing the |

lever the frame is raised to cause the feed to

operate, and by removing the pressure on the:

lever the frame 1s depressed, thus stopping
This latter operation is, however,
preferably performed 1n an fLutomaJtlc manner,

and to effeet this result T employ a trip-con-
ncetion between thelever N and the frame M, -
which consists of an arm, N', pivoted to the
lever and exte nqu npward through a guaid-

ing-aperture, #’, in the frame M?* and a spring-
pawl, N? pivoted upon the arm N’ and hav-
ing one of its arms normally held in position

to engage a shoulder, n°, on the frame M*. The.

other arm of the sprm -pawl 1s arranged 1n
the path of a. pin, &, on the rack-bar K,which
pin, when 1t enfr'wes with the pawl upon the
descent of the rack- bar, will trip the pawland
cause it to be disengaged from the shoulder n?
thereby allowing the frame M? to drop and
causing the downward motion of the sliding

frame and cutter attached thereto to cease.

The slldmn frame and cutter are carried

back to thelr original posivion by-means of

springs or weights, the construction which 1
deem preferable beingthatshown in the draw-
ings, which consists of a shaft, O, provided

near one end with a wheel or pulley, O/, to the

- periphery of which is attached one end of a

35
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- springs, O
hwhesh point of travel of the sliding frame D,
_a,nd upon the descent of the frame the strap o’

strip, o/, the other end of which is connected

in any suitable manner to the sliding frame-

D. Near the other end of the shaft O is at-

tached a scroll-wheel, O% to whlch is connected
one end of a strap or b*’md 0%, the other end

of which 1s suitably connected to one or more
The shaft O is located above the

is nncoiled from the wheel O, while the strap
0’ is coiled upon the Scroll-wheel'()“’, at the
same time extending or drawing out the springs
O°. - Upon the release of the slldmg frame D,

the action of the springs O° will uncoll the
strap o® from the scroll- Wheel O?, and will at
the same time coil the strap o upon the wheel

O’, thereby raising the sliding frame D to its
original position. Theupper énd of the strap
0 is connecled to the scroll wheel O° at 1ts

point of largest diameter, so that as the said
strap is being unwound from the scroll-wheel

during the ascent of the sliding frame the

tractile force exerted by the springs will be
constantlv equal, the sprinyg, when at 1ts great-

est tension, operating upon the part of the
scroll which is of the smallest diameter, and

upon that part which is of the largest diame-

ter when at its least tension. The belt ¢ passes
around the pulleys on the frame D in such a

‘manner that as the framerises it travelsagainst

the direction of the travel of the said belt,
which acts as a brake to prevent a 1300 mpld
ascent of the frame. The cushion 4/, herein-

before described, a]qo acts in conj uIlelOIl with | of the slide to cease.

tises of various depths may be cut.

further descent.

any g

the stoppage of the Shdmg frame practically
noiseless.
From this deseription it will be seen that as

| soon as the pin% on the rack-bar has tripped
‘the spring-pawl N? the sliding frame D and
the parts attached thereto will be returned to

their normal position, in the manner herein-
before deseribed. It is desirable, however,

that this tripping of the pawl should occur at |

various points in the downward course of the

70

75

sliding frame and cutter, in order that mor-

In order
to effect this the upper end of the rack-bar K
is adjustably connected to the sliding frame:

80

This conunection is effected, plefembly, in the

manner shown in Kigs, 12 and 13 of the draw-
ings, in which P I.'epleseuts a bolt screwing
into the frame I and having its .inner end
cone-shaped. The apper end of the rack-bar

K, which is rounded, passes up through the
slide, or, preferably, through agroove formed |

in the inner face of a sepamte piece, D?, se-
cured to the side of the frame.

P’ indicates a locklug pin, eomlmcted sab).
stantially as shown in Figs. 12 and 13 of the
drawings,and having one “of its ends grooved
transvelsely, as shown in the left-hand view
of Fig. 13, and arranged to bearagainst the
bar K, while its other end is plovuled with a

-transverse groove arranged at right angles to

the former groove, as shown in the right-hand
view of Flg 13, so that said end 1s mfiapterl to
fit and bear &wmnst the coniecal end of the

screw-bolt P. When it is desired to set the

bar K to trip at any desired point, the serew-
bolt P is unscrewed, so as to removethe press-
ure from the lockmg pin P’, which, being 1n

turn loosened, will allow the bar K to dmp

The sliding frame D is then lowered to the

point to which it is desired to have the fi ame.

descend when in operation, and the screw-
bolt P is screwed up until the pressure of 1ts
conical end upon the locking-pin P’ causes
the same to c¢lamp the bar IX in position.  The
bar K is pmwded above the pin k with a sec-
ond pin, £. This pin 1s at a distance above
the pin & equal to the distance from the top of

the bracket [ to the spring-pawl N* when the’

latter is depressed. A moteh or groove, &%, 1s

9o

105

105

110

II5 -

formed in the guiding-arm ', the said groove

being of sufﬁcwnb size to allow the pin % to
pass through the same. The pin &' is, how-
ever, longer than the pin %, so that 1t cannot
pass thmuﬂ*h the notch 2. When the upper
end of the bar K is unclamped, as hereinbe-
fore deseribed, this bar will drop until the
pin K’ rests upon the arm 7" and prevents its
While in this position-the
pin % depresses the spring-pawl N2 It is ob-
vicus that if the bar be locked to the slide ab
oiven point to which the latter may be

blought each time the slide returns to that
point while in operation the pin k will trip
the pawl N* and cause the downward motion
By this means the parts
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may be readily and accurately adjusted, soas | ing the material to be operated upon, con-

rial which rests upon the bed. The bed is

will indicate that the material is in its proper

To cause the cutter to cut a mortise of any de- | sisting of a fixed jaw, T, and a movable jaw,
sired depth within the limits of the machine. | TV, which latter may be adjusted toward and
() Indicates a bell-crank lever, pivoted to | from the fixed jaw by means of an adjust- 7o
5 any suitable portion of the frame and having | ing-serew, ¢, swiveled in the jaw T and pass-
1ts lower end conuected by a rod, Q, to the |ing through a fixed nus, #. The movable
extreme Inoer end of the foot-lever N. The | jaw 1V is constructed in two parts, one of
upperend of the lever Qis pivoted to the belt- | which, £, is provided with pins or bolts &, ex-
shifter )¢, which latter is provided with a tending loosely through the other part, ¢*, and 75
10 Spring, g, which tends to thrust the belt shifter | having springs #, mounted on the bolts #* on
outward, and thereby keep the driving -belt | the outer side of the part ¢!, which tend to
upon the loose pulley &’.  With this arrange- | force the two parts # ¢* together. In a bear-
ment 1t will be seen that by depressing the Ing 1n the face of the part ¢, adjacent to the
foot-lever N the driving-belt is shifted from | part ¢, is arranged a shaft, T provided with 8o
15 the loose to the fast pulley, thereby causing | a suitable handle, T°, and having a portion of
the chain cutter to rotate, while at the same | its surface flattened, as shown in Iig. 4 of the
time the vibrating frame M*is raised to cause |- drawings. When this flattened portion coin-
the cutter to be fed to its work. TUpon re- | cides with the face of the part#, thetwo parts
moving the pressure from the foot-lever, the | ¢* {f are in contact with each other, as shown 8s
20 Spring ¢ 1mmediately operates to throw the | in the drawings; but by rotating the shaft ¢
belt from the fixed to the loose pulley, and | by means of the handle # the part # will be
thereby stop the operation of the machine. moved away from the part £ and toward the
1he material to be mortised is held upon a | fixed jaw T. The object of this construction
suitable table during the operation of mortis- | is as follows: When any quantity of material ga
25 1ng, the construction I prefer for this purpose | of a given size is to be operated upon, the
being that shown 1n the drawings, in which R | movable jaw TV is adjusted toward or from the
represents a plate pivoted by means of a bolt, | fixed jaw T until it occupies such a position
¥, upon the front of the casing A, and having | that upon rotating the shaft T the part #* of
mounted upon 1t the bed-plate S. The plate | the jaw T will elamp the material against the g5
30 R 1s vibratable around its pivot-bolt, being | fixed jaw T. It will then be unnecessary to
provided with a segmental slot, ¢/, through | withdraw the entire jawT" by rotating the ad-
which passes a clamping-screw, R/, by means justing-serew ¢ each time 1t 1s necessary to un-
of which the said plate may be clamped in po- | clamp the material to change its position, the
sition after adjustment, thereby determining | clamping and reclamping being accomplished 100
35 the plane In which the bed S is set relatively | by a slight rotating turn of the shaft T¢ in a
to ahorizontal plane. DBy this means the work | rapid and effectual manner.
upon the bed S may be presented to the cut- In order that the material to be operated
ter at any desired angle within the limits of | upon may be readily placed upon the bed in
adjustment, the position most commonly the | a proper position to have the mortise cut on 105
40 used being, however, a horizontal position. | the exact point desired, I employ a gage-bar,
1 provide 1n the plate R a locking-bolt, R? | U, constructed substantially as shown 1n Figs.
and form in theface of the casing ahole, which | 15 and 16 of the drawings. This gage-bar is
registers with thelocking-bolt B* when the bed | provided with two or more hooks, u, by means
18 horizoutal. By this means the bed may be | of which it can be attached to the material to 110
45 firmly locked in an exactly horizontal posi- ! be operated upon, and has in its upper sur-
tion 1n a very shortspace of time and without | face a series of grooves, o/, arranged at a dis-
the trouble of verifying its level. The bed S | tance apart equal to the length of the mortise
ismounted uponabearing-plate, R? extending } which it is desired to cut. 1 have shown a
ontward at right angles from the plate R. A | series of three grooves, any two adjacent ones 115
so downward extension, s, of the bed passes | of which may be simultaneously used, as here-
thronghand fits within aslot, &', in thebearing- | inafter deseribed; but it will of course be un-
plate R*,which latterisprovided with anadjust- { derstood that any desired number of grooves
ing-screw, 3, passing through a threaded aper- | may be formed in the bar, although only two
ture 1n the extension s, whereby the bed S may | will beemployed in conjunction with any given 120
55 beadjusted toand from the path of the cutter. | mortise. These grooves operate in conjunc-
Two clamping - screws, ¥, extend upward | tion with gage-wires U’, attached to the lower
through slots & in the bearing-plate R’ into | extremity of the frame I. The gage-bar U is
the bed 3, and serve to lock the bed in posi- | attached to the material by meansof the hooks
tionatter adjustment. Thesescrewsalsoserve, | « in such a manner that two of the grooves «' 12 5
60 in conjunction with the extension s, to guide [ are opposite the two extremities of the space
the bed while it is being adjusted by means of | to be mortised. The material is then placed
the screwS.  Asuitableaperture, s, is formed | upon the bed in such position that when the
In the bed, at the center thereof, to allow the | gage-wires U’ are brought down they will co-
cutter to pass completely through the mate- } incide with the groovesin the gage-bar,which 13¢
|

provided with a clamping device for hold- :

position to be mortised. The gage-wires U’
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are s.ufﬁciently elastic to _perniit them to be | if the cutter and supporting-rol]er are not of .

pulled down for this purpose, their elasticity

- _returning them to their original position as

(A

o

I
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“wood when the machine is in operation.

shaft.

'soon as the position of the material has been

verified. In case it is desired to cut a mor-
tise of greater length than the size of the sup-
porting-roller and chain cutter will cut at a
single operation, the grooves in the gage-bar
may be elongated to an extentequal to the ex-
cess of mortise desired, so that after the first
portion of the mortise is cut the work may be
unclamped and moved along until the relative

position of the gage-wires and the end walls

of the grooves indicates that it is in a proper
position for the cutter to cut the excess. I
have shown the two end grooves as elongated

for this purpose to different extents, while

the central groove is shown as not thus elon-
gated. - o |
In order to dispose of the chips and shav-

ings produced by the operation of the ma-

chine, I employ an exhaust-fan, V, driven by
a belt, v, from the fast puiley b on the driving-
This exhaust-fan is provided with the
usual discharge-pipe, V', and with an upright
inlet-pipe, V2. To this latter is connected a
shield or hood, W, constructed substantially
as shown in Figs. 1 and 9 of the drawings,and
extending from the top of the cutter when 1n
its normal position nearly to the lower ex-
tremity thereof and covering that portion of
the chain which ascends or comes from the

1t

will be seen that as the teeth of the chain cut-

35

fan and discharged through the pipe V.

10

45

ter, after passing through the wood, ascend
into the hood, carrying with them the shav-
ings and chips, these latter will be carried
off by the éurrent of air ¢created by the exhaust-
The
hood W is mounted upon the frame I, being
preferably attached by means of one or more
pins, w, which enter corresponding seats or
Ioops in the hood, which latter is thus readily
detached. Since the frame I, upon which the
hood W is mounted, is adjustable, an adjust-
able connection between the said hoodand the
exhaust-fan is necessary, and this is preferably

- effected by means of a pipe, W/, which extends

50

from the hood into the inlet-pipe V* and fits

snugly therein, being capable, however, of a

vertical motion within thesame in the manner
of a telescope-joint. It will of course be un-
derstood that the pipe W' may be arranged

outside of the pipe V* instead of inside the

53
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same, such an arrangement being a mere re-
versal of the construction shown. B
The operation of my machine will be readily

understood - from the preceding description.

The work-table being adjusted to the proper
position and the work placed thereon and
gaged and clamped, it is only necessary to de-

press the foot-lever, when the cutter will be ro-

tated and carried downward into the material
to the desired depth and automatically re-
turned. As long as the foot-lever is heldina
depressed position the cutter will rotate, and

- 379,566
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‘sufficient size to make a mortise of the length
“desired the entter may be depressed by hand

after moving the material into proper posi-
tion, and the remaining length of the mortise

70

cut by a second operation. . This may also be

effected by allowing the foot-lever to rise and
then depressing it again; but as this entails a
partial stoppage of the motion of the chaln,
owing to the shifting of the belt, it is more de-
sirable that this should bedone by hand. The

cutter may be raised and lowered entirely by

hand without the use of automatic mechanism
for that purpose, and this may be effected by

75
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only partially depressing the foot-lever, the

construction of the parts being such that the

belt is shifted before the vibrating frame 1s

‘raised.

 QOne especial advantage of the construction

deseribed is that as soon as the foot is removed
from the foot-lever the spring-impelled belt-

shifter immediately shifts the belt to the loose

pulley, thereby rendering it impossible for

‘the operator to leave the machine without 1ts
immediately stopping. |

g0

It is obvious that various modifications in

the details of construction and arrangement of
the parts may be made without departing from

‘the principles of my invention, and I there-

fore do not wish to be understood as limiting
myself strictly to the precise coustruction
shown and described. | |
Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, 18— - _. |
1. Ina mortising-machine,the work-holding

mounted to move to and from the said table,
a sprocket - wheel and supporting - wheel
mounted on said frame, an eundless chain cut-
ter passing over said wheels, a'driving-pulley

95

100

‘table, in combination with the sliding frame

on the sprocket-wheel shaft, guide-pulleys

mounted on said frame abceve and below.the
driving-pulley, and a suitably-actuated driv-
ing-belt passing over saild guide-pulleys and

I10

around the driving-pulley, substantially as

and for the purposes specified.

2. In a mortising-machine, the combination,

with the upper and lower pulleysand the belt

II5

¢, of thesliding frame D, the sprocket-shatt d, -
mounted in said frame and provided with
sprocket-wheel ‘D', the supporting-wheel G,
the endless-chain cutter passing around the

said wheels, the pulley E on the sprocket-

[2C

shaft, and the idle-pulleys ', mounted in the
' sliding frame above and below the pulley K,

substantially as and for the purposés specified.

3. Ina mortising-machine,the work-holding
table, in combination with the sliding frame
mounted to move to and from said table, an
adjustable tensiou-bar mounted on said frame

and carrying a supporting-wheel, a sprocket-

wheel mounted on a shaft in said frame, an

.

endless-chain cutter passing oversaid wheels,
a driving - pulley mounted on the sprocket-
wheel shaft, guide-pulleys mounted on sald
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frame above and below the driving pullev,and |

a suitably-actuated driving-belt passing over
sald guide - pulleys and around the driving-
pulley, substantially as and for the purposes
specified.

4. Ina mortising-machine, the combination,
with the frame d, having vertical dovetailed
ways d°, of the piece f, mounted to move in
said ways and correspondingly dovetailed, the
screw-boit /7, secured to said piece and extend-
ing outward therefrom,thetension-bar I, rest-
Ing against the face of the frame D and pro-
vided with an aperture thirough which the
screw-bolt /7 passes, and the external clamp-
mg-nuat, F', mounted on said secrew -bolt to
clamp the piece f against its ways and the
tension-bar K against the face of the frame D,
snbstantially as and forthe purposes specified.

5. In an endless-chain mortising-machine,
the combination, with the tension-bar and the
frame upon which it 1s mounted, of the block
F*, arrapged immediately above the said barin
asuitable way or recess inthe frame, said block
being provided with a beveled under surface
and with a suitable spring to thrust it nor-
mally outward, substantially as and for the
purposes specified.

6. In an endless chain mortising-machine,
the combination,with the endless-chain cutter
and 1ts driving and supporting wheels, of the
tension - rollers having smooth peripheries
and arranged one on each side of the chain in
the plane of motion thereof and bearing
agalnst the sides of the eutter above the lower
wheel to dellect said portions inward and hold
them clear of the walls of the mortise, sub-
stantially as and for the purposes specified.

. In an endless-chain mortising-machine,
the combination, with the endless-chain cutter
and 1ts driving and supporting wheels, said
catter being provided with cutting-teeth on its
outer periphery, of the tension rollers pro-

vided with a peripheral covering, of soft rub-

ber or the like, and arranged to bear against
the toothed sides of the cutter to deflect the
same inward, substantially as and for the pur-
poses specified. | |

5. T'he combination, with the endless-chain

cutter and 163 supporting and operating mech-

anism, of adjustable tension-rollers arranged
to bear against the said cutter between its end
supports, substantially as and for the pur-
poses specified.

9. Thecombination, with thesprocket-wheel
and tension-bar ¥ and supporting-roller G,
of greater diameter than said tension-bar, of
the endless-chain cutter supported on said
sprocket-wheel and supporting-roller, and the

tension - rollers H, adjustable to deflect the |

sald eutter inward toward the tension - bar
above the suppotting-roller, substantially as
and for the purposes specified.

10. T'he combination,with thesliding frame |

D, which carries thie endless-chain cutter, of
the adjustable frame [, having cross-head I’ to
ltmit the upward motion of the sliding frame,

the adjustable frame being vertically adjust-
able on the main frame. aud the sliding frame
working in the adjustable frame, substantially
as and for the purposes specified.

11. The combination,with the shiding frame
D,which carries the endless-chain cutter, of
the adjustable frame I, having cross-head I, to
limit the upward motion of the said frame, and
a spring - cushion, ', arranged between the
sliding frame and cross-head, the adjustable
frame being veriically adjustable on the main
frame, and the sliding frame working in the
adjustable frame, substantially as and for the
purposes specified.

12. The combination, with the sliding frame
D and endless chain cutler carried thereby, of

| the adjustable frame I,which limits the up-

ward motion of the sliding frame, and the ten-
sion-rollers H, mounted on said adjustable
frame, the adjustable - frame being verticaliy
adjustable on the main frame, and the sliding
frame working in the adjustable frame, sub-
stantially as and for the purposes specified.
13. In an endless ¢hain mortising-machine,
the combination, with the shding frame, the
endless chain cutter provided with a driving-
pulley and idle-pulleys, and the driving-belt,
of springs arranged to l1{t sald sliding frame

and cutter when released after depression,sub-

stantially as and for the purposes specified.
14. In a mortising-machine, the combina-
tion, with the sliding frame, the eundless-chain
cutter mounted thereon and provided with a
driving -pulley and 1dle-pulleys, and the driv-

“ing-belt, of power-driven teed mechanism, sub-

stantially such as described, for depressing
sald frame and cutter, and spriongs for lifting
the frame and cutter after depression, substan-
tially as and for the purposes specified.

15, In a mortising-machine, the combina-
tion, with the main frame, the sliding frame,
the endless-chain cutter mounted thereon,and
means for driving said cutter, of a rack-bar se-
cured to the sliding frame and extending down-
ward therefrom to the base of the main frame,
a piniton to mesh with the rack-bar, a worm-
wheel arranged on the pinion shaft, a serew
mounted in a vibrating frame and capable of
meshing with the worm-wheel,and a foot-lever
to raise and lower the vibrating frame, said
foot-lever being mounted in the base of the
main frame and extending to the front thereof,
substantially as aud for the purposes specified.

16, In a mortising-machine, the combina-
tion, with the sliding frame, the rack-bar pro-
vided with a pin, £, the serew mounted in the
vibrating frame, and the gearing connecting
the two, of the lever N,having a spring-pawl,
one arm of which engages a shoulder on the
vibrating frame, while the other arin is ar-
ranged in the path of the pin k, substantially
as and for the purposes specified.

17. In a mortising machine, the combina-
tion, with the vibrating frame M’ having

cuide-aperturen’ and shoulder »* of the foot-
lever N, having pivoted arm N, extending
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thmugh the gﬁide-aperture, and spring-pa,w'l tion, with the sliding frame and endless chain

N* pivoted to the said arm and adapted to en-
gage the sald shoulder, substantially as and
for the purposes specified. |

18. In a mortising-maechine, the combina-
tion, with the sliding frame, the endless-chain
catter mounted thereon, and means for driv-

~ing the said cutter, of the rack-baradjustably

10

IS

20

N

30

connected to the sliding frame, means for op-
erating the rack-bar, and the trip mechanism
controlling the same and operated by the rack-
bar, substantially as and for the purposesspeci-
fied. S

19. In a mortising-machine, the combina-

tion, with the sliding frame, the endless chain

cutter mounted thereon, and means for oper-
ating thesame, of' springs to lift the said frame,
the rack-bar adjustably connected to said
frame, means for operating the rack-bar, and
the trip mechanism controlling the same and
operated by the rack bhar, substantially as and
for the purposes specifivd. :

20. The combination, with the trip mech-
anism, of the sliding frame and the rack-bar
detachably clamped in the siiding {frame and
extending through the guide I, the said rack-

bar being provided with a short pin, k&, eapa-

ble of passing through the guide to operate

the trip mechanisin, and a long pin, %', which

rests upon the guide when the rack is de

- tached, substantially as and for the purposes

35
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specified.

21. The combination, with the sliding frame
D, and the rack-bar K, extending through the
same, of the couical-ended screw-bolt P and

the locking-pin P’, bearing against the conical

end of the screw-bolt and against the rack-
bar, substantially as and for the purposes
specified. - . |

22. In a mortising-machine, the combina-
tion, with the sliding frame and endless-chain
catter, of the main driving-belt and 1its fast
and loose pulleys and belt-shifter, suitably
connected to the cutier to drive the same, feed

mechanism, substantially such as deseribed,

for operating the sliding frame, and a single

foot-lever connected to and controlling both

the belt-shifter and the {eed mechanism, sub-
stantially as and for the purposes specitied.
23. In a mortising-machine, the combina-
tion, with the sliding frame and endless chain
catter, of the feed mechanism to opcrate the
sliding frame, the main shaft provided with
fast and loose pulleys and a belt-shifter and
suitably connected to the cutter to drive the
same, a vibrating shaft driven from the main
shaft and gearing with the feed mechanism
when raised,and a single foot-lever conuected

to thebelt-shifter and vibrating shatt, whereby |

when said lever is depressed the belt-shifter

- ig first moved to start the cutter-driving mech-

anism and the vibrating shaft then raised to

gear with and start the feed mechanism, snb-

stantially as and for the purposes specified.
24. In a morfising-machine, the combina-

|

| purposes s_peciﬁed.

cutter mounted thereon, of the main shait

and provided with fast and loose pulleys and
a belt-shifter, a rack-bar attached to the slid-
ing frame, a pinion to gear with the rack-bar,

a worm-wheel on the pinion shaft, a vibrating

frame, a shaft mounted in said frame and hav-
ing a screw to gear with the worm-wheel, and
a foot-lever connected to the belt shifter and

‘having a spring-pawl to engage the vibrating

frame, said pawl being arranged in the path

of the rack-bar, substantially as and for the

purposes specified.

25. In a mortising machine, the combina-
tion, with the bed and the fixed jaw, of the
adjusting-serew t, the movable jaw T, com-
posed of two parts—the one ¢* swiveled on
the adjusting-secrew and the other, #', held nor-
mally in contact with the part ¢* by suitable

- springs—and a shaft, T% mounted in one of the

two parts and having a portion of its surface
flattened, substantially as and for the purposes
specified. | -

26. In a mortising-machine, the combina-
tion, with the bed and the fixed jaw T, of the
movable jaw TV, composed of two parts, ¢ t%

held normally in contact by sultable springs,.

and a shaft, T?, mounted in the part# and hav-
ing a portion of its surface flattened, substan-

tially as and for the purposes specified.

27. Thecombination, with the gage-wires U’,
arranged on each side of the cutter, of the
gage-bar U, provided with the grooves u/, to
receive the gage-wires U’, and hooks u, to se-
cure the bar to the work, substantially as and

for the purposes specified.

28. In a mortising-machine, the comnbina-
tion, with the endless - chain cutter and the
wheels upon which it is mounted, of the ex-
haust-fan and the hood W, covering the as-

connected to the cutter by suitable belting '

7'0
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cending side of the cutter and extending over.

the top of the same where the cutier passes

over the upper wheel, substantially as and for

the purposes specified. |

29. In a mortising-machine, the combina-
tion, with the endless chain cutter and the ad-
justable frame I, of the hood W, mounted on
said frame, the exhaust-fan, and the telescope-
joint connecting the fan and hood, substan-
tially as and for the purposes specified.

110
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30. The combination, with the endless cat-

ter and the adjustable frame, of the hood
mounted thereon, covering the ascending side
of the cutter and having a downwardly-extend-
ing pipe, W', and the exhaust-fan provided
with the pipe V2 surrounding the pipe W/,
substantiaily as and for the purposesspecified.

31. In a wmortising-machine, the combina-

tion, with the sliding frame carrying the end-

less-chain cutter and its driving and guide
pulleys, of the lower pulley, B’, belt ¢, and up-
per pulley, C, mounted in. the vertically-ad-
jastable yoke €', substantially as and for the
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32. In a mortising-machine, the combina- | through the crown of the casing and having
tion, with the sliding frame and the endless- ' the external nut, C°, mounted thereon, sub-
chain cutter and its driving and guide pulleys stantially as and for the purposes specified.
mounted thereon, of the lower pulley, B, the |

5 belt ¢, the upper pulley, C, and the yoke C/, | Witnesses: |
supporting the upper pulley and provided LEONARD W ATSON,
with the screw-threaded extension ¢, passing IRVINE MILLER.

CHARLES H. DOUGLAS.
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