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UNITED STATES

PATENT OFFICE.

MELLEN BRAY, OF NEWTON, MASSACHUSETTS.

IMPROVEMENT IN MACHI'NES FOR DRILLING RIVETS.

Specification forming part of Letters Patent No. 166,863, dated August 24, 1875; application filed
June 11, 1875. .

To all whom it may concern:

Be it known that I, MELLEN BRAY, of
Newton, in the county of Middlesex and State
of Massachusetts, have invented certain new
and useful Improvements in Drilling-Machines
for Forming the Hollow Shanks of Tubular
Rivets, of which the following, taken in con-
nection with the accompanying drawings, isa
specification : ’

My invention relates to a machine for drill-
ing out the body or shank of a rivet after the
rivet has been formed by a previous operation,
80 as to make said shank a thin hollow tube,
capable of being clenched upon the material
in which it is set by turning the end of said
tubular shank over onto the material in the
same manner that eyelets are set ; and it con-
sists, first, in the combination, with a drill ar-
ranged to be revolved at a suitable speed, and
automatically moved endwise, for the purpose
of feeding it to its work and withdrawing
it againr when its work is completed, of a hop-
per, into which the solid rivets are placed in
bulk, and from which they are discharged in
regular order, with their heads all in one diree-
tion; an inclined chute, down which the rivets
slide; and a pair of clamping-dies, arranged
to seize the rivet, and hold it in proper posi-
tion to be acted upon by the drill, and release
it again when the drilling is completed.

My invention further consists in a peculiar
construction of the inclined chute and the
hopper, whereby rivets or eyelets may be dis-
charged from the hopper with their heads
upward, and be delivered to the carrier-wheel
with their heads downward, as will be more
fully described.

My invention further consists in the use, in
combination, with an automatically-operated
drill, a hopper, and an inclined chute, of a
carrier wheel or disk, having a series of
pockets in its periphery, each adapted to re-
ceive a rivet with its head toward the axis of
said wheel or disk, and arranged to be inter-
mittently rotated, so as to present the rivets
contained in said pockets successively to the
grasp of the clamping-dies, and to the action
of the drill,

My invention further consists in the combi-
nation of an intermittently - rotating wheel
or disk, provided with a series of pockets,

of suitable size and form to receive a rivet
cut through its periphery, and a pair of sta-
tionary or fixed shields placed one upon either
side of said intermittently-rotating ecarrier-
disk, so formed and arranged as to close up
the sides of" the pockets in said disk between
the point where the rivet is fed into the disk
and the point where it is disecharged, except
at the point where the rivet is seized and held
by the clamping-dies, while the rivet is being
drilled.

My invention further consists in the combi-
nation, with an intermittently-rotating carrier-
wheel, provided with pockets in its periphery
to receive and carry in succession a series of
rivets to a position in front of the drill, and
an inclined chute, down which said rivets
slide in a single line with their heads all in
one direction, of a reciprocating plunger ar-
ranged to move in a sunitable channel-way, and
feed the rivets successively from the foot of
the inclined chute into the pockets in the
carrier-wheel.

My invention further consists in the use,
in combination with an intermittently-rotat-
ing carrier-wheel, provided with a series of
pockets in its periphery, each adapted to re-
ceive and earry a rivet to the drilling-tool, and
a pair of fixed or stationary shields placed one
upon either side of said intermittently-rotat-
ing carrier-wheel, of a reciprocating plunger,

"adapted to discharge the drilled rivet from

said earrier-wheel at a given and fixed poiut.

My invention further consists in- mounting
the intermittently-rotating carrier-wheel and
other rivet separating and feeding devices
upon a supplementary frame, fitted by suit-
able slides to the main frame, in such a man-
ner that, wbile it may be firmly secured in
position while the machine is in operation, it
may be readily moved from said position for
the purpose of making the clamping-dies and
drill counveniently accessible for repairs and
adjustment. N

My invention further consists'in the use, in
combination with an intermittently-rotating
carrier-wheel or disk, provided with a series
of pockets in its periphery, each adapted to
receive a rivet and convey it to the drilling-
tool, a pair of clamping-dies, and an auto-
matically-operated drill, of "a detent-wheel,



havingformedin its periphery as many notches
or detents as therc are pockets in the carrier-
wheel, and mounted upon the shaft of said
carrier-wheel, and a detent spring or lever
provided with a suitable projecting V-shaped
point or tooth to fit said detent-notches, all
arranged and adapted to correct any inaccu-
racies in the movements of the carrier-wheel,
and hold 1t in the proper position while the
rivet is being drilled.

My invention further consists in the use of
a hammer operated by a cam having a series
of lifting points or teeth, and arranged to
strike the inclined chute at each vibration of
the hopper, for the purpose of insuring the
descent of the rivets along said inelined chute
to a position in front of the plunger which
feeds them into the carrier-wheel.

My invention further consists in the use, in
combination with an automatically-operated
drill, of a train of mechanism for holding the
rivet while'it is being drilled, consisting es-
sentially of a pair of reciprocating clamping-
dies, a pair of vibrating levers, each connected
at one end to one of said clamping-dies, and
provided at the other end with an anti-fric-
tion truck; a double cylinder-cam placed be-
tween said levers and arranged to operate
both of said levers at the same time, to close

-the clamping-dies upon the rivet to be drilled;
and a spring for opening said dies again after
the drilling is completed.

My invention further consists in mounting
said anti-friction trucks, upon which the cam
or cams act to operate the clamping-levers in
saddles or frames pivoted to the long arms of
said levers,in such a manner that said trucks
may be adjusted toward or from each other,
for the purpose of regnlating the pressure of
the clamping-dies upon the rivet, and to com-
pensate for the wear of the parts.

. Figure 1 of the drawings is a sectional plan

of a machine embodying my invention, the
cutting - plane being on line w w on Fig. 2.
Fig. 2 is a side elevation. Fig. 3 is a longi-
tudinal section on line # # on Fig. 1. Tig. 4
is an elevation of the side opposite to that
shown in Fig. 2. TFig. 5 is a front-end eleva-
tion. Fig. 6 is a transverse section on line
y ¥, Fig. 1, looking toward the hopper. Fig.
7 is a transverse section of the main frame
on line # &, Iig. 1, looking toward the cam-
shaft, with the supplementary frame and the
rivet-feeding mechanism removed. Tig. 8 is
a partial section on line v » on Fig. 1, looking
toward the nearest frame, and showing the
manner of operating the discharge-plunger.,
Figs. 9 and 10 are, respectively, a plan and a
longitudinal section,enlarged,of thestationary
or fixed inclined chute. ~

In all the drawings, A is the main frame of
the machine mounted upon suitable legs B,
but a small portion of which are shown.
is. the driving-shaft operated by a belt and
pulley, (not shown in the drawings, but to
take the place of the crank D,) and provided
with the screw or worm €', which meshes irto
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and acts upon the worm-wheel E secured to
the outer end of the cam-shaft E!, which is
mounted in the bearings A! A! on the frame
A, and has mounted thereon, in the center be-
tween said bearings, a cylinder, I, having
formed thereon the two edge-cams ¢ and &
and the central face-cam b, all constructed in
one piece, or they may be made separately,
and secured to the shaft side by side, if de-
sired. G is a drill-spindle mounted in bear-
ings A? A? of the frame A in such a manner
that it may be revolved and moved endwise
therein at the same time, and provided with
the pulley G, by means of which and a belt
(not shown) rotary motion isimparted thereto.
H is a yoke arranged to bear against the rear
end of the spindle G, and provided with a
truck, ¢, against which the face-cam b acts to

“force the spindle H endwise toward the ohject

to be drilled, said yoke being prevented from
revolving with the spindle by the rods d d,
which pass through holes formed for the pur-
pose in the bearing A% The rear end of the
spindle G is provided with a eollar, ¢/, be-
tween which and the bearing A2 the spindle
G is embraced by the arm d’, which extends
upward therefrom, in which position it is re-
tained by the rod d passing through it. To
the upper end of this arm is attached one end
of a wire or rod, e, the opposite end of which
is secured to the vertical or upright arm of
the weighted lever G?, by means of which the
spindle G is kept in bearing contact with the
yoke H, and the truck ¢ carried thereby in
bearing contact with the cam b.

In the forward end of the spindle G is seta
drill, ¢/, of suitable size, and adjusted to the
proper length to drill the rivet to the required
depth when the cam b has forced the spindle
G to the extreme of its forward motion. I is
a die-plate, bolted to ears f f, projecting in-
ward from the side bars of the frame A, upon
the front face of which are fitted, to slide in
suitable dovetailed bearings formed for the pur-
pose, two clamping-dies, ¢ ¢, one upon either
side of the drill ¢. The inner ends of these
dies are made curved to the arc of a circle
equal to the diameter of the shank of the rivet
to be drilled, so that when they are closed
upon the rivet they will nearly surround its
shank in an obvious manner. The outer ends
of these dies are each provided with aun ear,
projecting from its. back face and fitting into
a fork formed in the end of the lever J, by

means of which the dies g ¢ are made to par-

take of the motion of said levers, an opening
being made through the plate I for the pas-
sage of each of the levers J. The levers J
are pivoted at & & to the frame A, and extend
horizontally, or nearly so, toward the rear, as
shown, and have pivoted to their rear ends
the saddles or frames J*, held in position and
adjusted thereon by the set-screws k! k!, and
having mounted therein the trucks A? k?, which
bear against, and are acted upon by, the cams
& and o', to force the rear ends of said levers
apart, and thereby cause the dies g g to ap-
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proach each other and clamp the rivet. J*is
a spring, each end of which is attached to
one of the levers J, the tension of which
serves to keep the trucks A% h? always in con-
tact with the cams @ and . The cam shaft
! has secured to its outer end, opposite
to the worm-wheel B, a cam, E?, arranged to
impart a vibratory motion to the lever Fl,
which is pivoted to the stand F?, secured to
the side of the main frame A, and is held in
contact with the cam by the spring 4. Thele-
ver F'is connected to the three-armed lever K,
mounted loosely on the end of the shaft j, by
the rod K!, and the lever K is connected, by
the link K2, to the lever or armn L, secured
firmly to the end of the rocker-shaft k. The
upper end of the lever K has pivoted thereto
the pawl I, which engages with teeth formed
in the peripbery of the wheel ¥, secured firmly
to the shaft j, the form of the cam E? and the
arrangement of the levers F!, K, and L, links
or rods K!and K2, the pawl I, and ratchet-
wheel ¥ being such that each revolution of
the cam-shaft will impart an intermittent ro-
tary motion to the shaft j, and an intermittent
vibratory motion to the shaft k. The shaft j
is mounted in suitable bearings in the supple-

mentary frame M, and has secured thereon in.

the center, between the two side frames, and
directly in front of the drill e, the carrier-wheel
or disk m, the outer edge of which is made of
a thickness about equal to the diameter of
the rivet to be drilled, and has cut through
said thin portion a series of slots or pockets,
n, of a shape corresponding to the rivet, as
seen in elevation, said pockets being equi-
distant, and so formed as to receive the rivet
with the head toward the axis of the wheel,
as shown in I'ig. 3.

The shaft j also has secured thereto the
wheel or disk N, having formed in its periph-
ery a series of detent-notches equal in num-
ber to the pockets # in the carrier-wheel m,
and into one of which snaps the V-shaped
point or end of the detent-spring N’ at the
completion of each motion of the carrier-
wheel m, and serves to correct any irregu-
larity in the motion of said carrier-wheel, and
to hold it in place till the clamping-dies have
closed upon the rivet. O and O are two an-
nular rings attached by suitable feet to the
frame M, one upon either side of, and close to,
the carrier-wheel m, and covering the sides of
the pockets n, except where the rivet is fed
into, and discharged from, said wheel, and
where the clamping-dies seize and hold the
rivet while it is being drilled. The frame M
is fitted to dovetailed slides o o, formed upon

the upper side of arms p p projecting from the

frame A, and is held in proper position by the
pin or bolt ¢ passing vertically through the
frame M and arm p. P is a bifarcated stand
secured to and rising from the-frame M, and
terminating at its upper end in two boxes, P!,
in which is mounted the rocker-shaft k. The
two portions of the stand P are connected to-
gether by the tie P? to which is secured the

upper end of the inclined chute Q, the lower
end of which rests upon, and is secured to, a
projection upon one of the shields O and has
formed in its upper side an inverted T-shaped
groove. The tie P? also has secured to it
above and in line with the chute @ a curved
shield, r, arranged so that its curved surface
is concentric with the axis of the shaft k, and
fits closely against the curved edge of the
chute R mounted upon the shaft &, so asto
vibrate therewith. The chute R has formed
in its upper side a T-shaped groove extending
around its curved or disk-shaped end in such
a manuer that a rivet will slide along said
groove with its head upward and pass around
said curved end with its head between the
chute and the curved shield . The chute Q
has formed upon its upper end two clearer,
points, s s, one upon either side of the narrow
portion of the inverted T-shaped groove, and
so formed and arranged as to fit into the
wide portion of the T-shaped groove in the
vibrating chute R in such a manner that their
points shall take over the heads of the rivets
and compel them to pass down the chute Q
instead of following the curve of the rounded
end of the chute R and passing out above the
chute Q. These clearer-points s s are clearly
shown at an enlarged scale in Figs. 9 and 10.
S is a hopper, secured to the upper side ot the
chute R,and having a suitable slot cut through
a portion of its bottom for the shank of the
rivet to fall into, and a suitable opening for
the passage of the head through the lower end
wall thereof, said hopper being constructed
substantially as described in Letters Patent
No. 161,659, granted to me April 6, 1875, and,
therefore, forms no part of my present inven-
tion.

T is a face-cam, secured to the shaft j, and
provided with as many lifter-toes or separate
cam-throws as there are pocketsin the wheelm,
said lifter-toes acting upon the short arm of
a lever, ¢, to the long arm of which is attached
the hammer-head ¢!, all so arranged that at
every movement of the carrier-wheel to bring
a rivet into position to be drilled one of said
lifter-toes, acting upon the short arm of the
lever ¢, will cause the hammer ¢ to be de-
pressed, and, as the lifter-toe passes from un-
der the end of the lever ¢, the spring #* will
cause the hammer ¢! to strike a smart blow
upon the under side of the tie P2, and thus
jar the inclined chute @ and cause the rivets
contained therein to descend along said chute
till the lower rivet drops into the channel « in
tront of the plunger w!, by which itis fed into
one of the poekets » in the carrier-wheel .
U is a lever, pivoted to the frame A at «? and
connected at its front end to the plunger wl,
and at its rear end to the stud «° set in the
upper side of one of the levers J, through
which motion is imparted thereto and to the
plunger u! to feed the rivet into the carrier-
wheel m, the forward motion of said lever
taking place at the same time that the elamp-
ing-dies close upon the rivet in front of the
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drill, and, of course, when the carrier-wheel /| 6. The combination of an intermittently-ro

is in a state of rest. V is a lever, pivoted at
o' to the frame A, and connected at its rear
end to the stud +? set in the under side of one
of the levers J, and at its front end to the
plunger 2% fitted to reciprocate in the stand
V/, and to discharge the rivet from the car-
rier-wheel m.

What I claim as new, and desire to secure
by Letters Patent of the United States, is as
follows: '

1. In combination with an automatically-
operated drill, a hopper, into which solid rivets
may be placed in bulk, and from which they
are discharged in regular order with their
heads all in one direction, an inclined chute,
down which the rivets slide to the drilling-
tools, and a pair of clamping-dies, arranged to
seize the rivet, hold it while it is being drilled,
and release it again when the drilling is com-
pleted, substantially as described.

2. In an apparatus for separating rivets, the
combination of the fixed ineclined chute Q, the
curved shield », the vibratory chute R, having
a semicircular end concentric with the axis
about which it vibrates, and with the curved
- shield », and a hopper attached to, and ar-
~ ranged to vibrate with, the chute R, substan-
tially as described.

3. In combination with an automatically-
operated drill, a hopper for separating the
rivets, and an inclined chute leading there-
from, an intermittently-rotating wheel or disk,
provided with a series of pockets in its pe-
riphery, each adapted to receive a rivet from
the chute and convey it into position to be
drilled, substantially as described.

4. The combination of the carrier-wheel m
and a pair of annular shields, O O, all con-
structed, arranged, and operating as and for
the purposes described.

5. The combination of the inclined chute Q,
carrier-wheel m, a pair of annular shields, O
O, and the reciprocating plunger w!, all con-
structed, arranged, and operating as and for
the purpose described.

tating carrier-wheel, provided with a series of
pockets in its periphery, a pair of fixed or sta-
tionary shields, placed one upon either side of
the said carrier-wheel, and a reciprocating
plunger,arranged to discharge the drilled rivet
from the carrier-wheel, substantially as de-
scribed.

7. In combination with an automatically-
operated drill and a pair of clamping-dies
mounted upon the main frame A, the supple-
mentary movable frame M, having mounted
thereon the rivet separating and feeding de-
vices, substantially as and for the purposes
described, -

8. In .combination with an automatically-
operated drill, a pair of clamping-dies, and an
intermittently-rotated carrier-wheel, having a
series of pockets in its periphery, the detent-
wheel N and detent spring or lever N/, ar-
ranged to operate substantially as described.

9. In combination with a hopper for sepa-
rating rivets and an inclined chute leading
therefrom, the lever ¢, provided with the ham-
mer-head ¢!, the cam T, provided with a series
of lifter-toes, and the spring #, all arranged to
operate as and for the purposes described.

10. The combination, with an automatically-
operated drill, of a pair of movable clamping-
dies, g g, a pair of vibrating levers, J J, and
the two edge cylinder-cams ¢ and &/, all ar-
ranged and operating substantially ‘as de-
seribed, :

11. The saddles or frames J’, pivoted to the
levers J J, and adjustable thereon by means
of the set-screws ! k!, and having mounted
therein the trucks A? A2, all as and for the pur-
poses deseribed.

Iixecuted at Boston this 8th day of June,
1875,

MELLEN BRAY.
Witnesses:

WM. P. EDWARDS,
E. A. HEMMENWAY.,




