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UNITED STATES

PATENT OFFICE.

WILLIAM S. DOIG, OF BROOKLYN, NEW YORK.

BOX-NAILING MACHINE.

SPECIFICATION forming part of Letters Patent No. 461,018, dated October 13,1891,
Application filed June 20, 1890, Serial No.356,171, (No model.)

To all whom it may concermn:

Beit known that I, Wirriam S. Do1g, a citi-
zen of the United States, residing at Brooklyn,
in the county of Kings and State of New
York, have invented certain new and useful
Improvements in Box-Nailing Machines, of
which the following is a specification.

My invention relates to box-nailing ma-
chines of the class illustrated in Letters Pat-
ent Nos. 342,230 and 842,268, of May 18, 1886,
granted to Thomas L. Smith and myself.

. Myinvention contemplatescertainimprove-
ments on the machines shown in these pat-
ents, which are to be hereinafter fully set
forth. The subject-matter deemed novel is
set forth in the claims.

In the accompanying drawings, Figure 1 is
a front elevation of my improved machine.
Fig. 2 is a side elevation. Fig. 3 is an en-
larged front view of the mechanism for sup-
plying nails to the nail-delivery tubes. Tigs.
4,4, 5, 6, and 7 are detail views of certain
parts of the nail-delivery mechanism, I'ig. 4*
being a section on theline i y of Fig. 4+ Fig.

8 is a detail view of one of the nail-supply
pans. Fig. 9isa longitudinal central section

of the same. Fig. 10 is a front view thereof.
Iig. 11 is a detail view, with parts broken
away, of the nail-carrying plates or conveyers
and the frame~-work in which they are mount-
ed. Tig.12isa detail view in section thereof.
IFig. 13 is a detail view, on an enlarged scale,
showing the bottom of the front part of one
of the nail-conveyers. Figs. 14 and 15 show
further details of this part of the apparatus.
Figs. 16, 17, 18, 19, and 20 are detail views of
certain parts of the mechanism forsupplying
nails individually to the nail-conveying tubes.
Fig. 21 is a view of the interior of a nail-box.
Fig. 22 is a vertical central section through
one of these boxes. Tigs. 253 and 24 are de-
tail views of one of the hammers and the cross-
piece on which it is mounted, and Fig. 25 is
a detail view of the connections between the
driving-shaftand the vertically-reciprocating
cross-head.

The frame of the machine issuitably shaped
to support the mechanism thereof, as shown,
consisting of an upright A, aside or end piece

A? across connecting-piece A, and a top piece
A% The upright A is mounted ou a bed-plate

A’, and carries a bracket ¢/, in which is a

bearing a for the main driving-shaft B. A
pulley B’ is loosely mounted on the driving-
shaft, and is eonneeted to rotate therewith by
a clutch C. The cluteh is connected with a
treadle ¢® by an arm ¢, ecarrying a pin or
roller € engaging a groove c'in the clutch,
an arm ¢, secured to-or forming part of the
arm ¢, and a link ¢? which is pivoted to the
arm ¢’ and to the treadle. The armscand ¢’
are pivotally supported on the bracket ',

An arm d on the shaft B is adapted to en-
gage with a roller ¢’ on an arm d’ of the arm
¢. Thepurposeof this arrangementis to per-
mit the eluteh to be antomatically disengaged
from the driving-shaft.

The shaft B extends through a bracket BS
and carries on its outer end a pinion B4, which
gears with a toothed wheel B provided with
a crank-arm ', Tothisarm issecured & cord
or wire "I, passing over pulleys 0° and con-
nected to the nail-carrying pans. As the
crank b’ is revolved, the pans are raised and
lowered for a purpose hereinafter described.

A table D, on which the box is to be placed
while beingnailed,is connected with the frame
and adapted toslide vertieally thereon. Itis
provided with a downwardly-extending rod
D/, serew-threaded at its lower end and enter-
ing a bracket D% At its upper end the rod
D’ is connected with a sprocket-wheel G3,
which is counected with a sprocket-wheel G°
on the bottom of the table by means of a
chain G°. A hand-wheel G%is secured to the
shaft G"of the sprocket-wheel G% and by turn-
ing this wheel the screw may be rotated so as
to adjust the table D vertically. Aninclined
supplemental table D? is supported on the
table D and rigidly secured thereto. A screw-
shaft G, extending through a Dbracket G’ on
the under side of the inclined table, is pro-
vided with a hand-wheel GY by which it may
be turned. Thescrew-shaft extends through
the downwardly-extending screw-threaded
end G? of a slide G®. By operating the hand-
wheel the slide G® may be adjusterl from one
end of the table to the other, which is pro-
vided with a slot g to admit of this adjust-
ment.

On'the inner end of the shaft Bis a erank-
wheel 13% the crank-pin b of which is con-
nected with a pitman E’, pivotally connected
at its lower end to the vertically-reciprocat-
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ing cross-head F. Asshown in Fig. 25, yield-
ing blocks of rubber are interposed in the con-
nections of the pitman F’ to relieve the strain
and shock when the cross-head is recipro-
cated. The cross-head I carries a series of
hammers I. Each of these hammers is pro-
vided with a flanged head-piece I’, as shown

in Fig. 23, adapted to enter a groove in the:

front of the cross-head F. A plate I? is se-
cured to the front of the cross-head and holds
the heads of the hammers in position; butin
order that any or all of the hammers may be
removed the plate is formed with vertical
slots T4, through which extend the set-screws
I3 By loosening the screws the plate may be
raised so that its lower end rises above the
heads of the hammers, and they may be read-
ily removed. When the plateis lowered and
the screws tightened, the hammers are firmly
held in the cross-head and may be recipro-
cated vertically therewith.

Nail-boxes 11, one for each hammer, are se-
cured to a cross-beam H’, attached to the main
frame, and these boxes are arranged to re-
ceive the nails and to permit the hammers to
reciprocate through them. Asshownin Figs.
21 and 22, each nail-box is formed with two
channels H? and I3 through which the nails
and hammer may pass. Jaws H5 and HS are
pivoted at H®and H’ respectively, and springs
H* and H"tend to force the lower ends of the
jaws together, but permit of their being sep-
arated and moved about their pivots when
the nail is driven by the hammer., The jaw
H? has a slight movement independent of its
pivotal connection by means of an open bear-
ing, as shown at Hf so that the jaw may yield
should the nails clog in the box. An arm I*
is secured to the cross-beam I’ and extends
downwardly therefrom to form an abutment
or guide for holding the box in position on
the table.

The nails are conveyed to the nail-boxes
by means of tubes J, which are preferably
flexible. These tubes receive the nails from
nail-delivery mechanism, and they are con-
nected to and supported by the frame in cross-
pieces K K’. The cross-pieces K K’ are pro-
vided with recesses through which the tubes
pass, and the front ends of these recesses are
closed by caps j, secured by means of set-
serews 5. When the screws are tight, the
tubesare firmly held in position;but by loosen-
ing the screws and allowing the caps to drop
the tubes may be mdwulually removed from
their supports.

A top piece A? of the frame is extended be-
yond the side or end piece A’ and is provided
at each end with a bracket L and with a third
bracket L2 over the end piece A% A series of
brackets or plates I.” 1% Lt are secured to the
brackets L. and L® and form bearings for
mechanism presently to be deseribed.

In the right-hand end of the machine in

-the brackets I, and 1.2 is mounted a shaft M.

This shaft carries cams N, N’; and N? The
cams N and N’ are secured to a sleeve M? by

461,018

means of set-screws X and X’. The hubs of
the cams N’ and N3 are formed with ratchets
M3, with which engages a pawl M*, carried by
a lever N5. The sleeve M*® may be secured to
the shaft M by a set-screw Y. Normally the
cams N and N’ move with the shaft; buat in
order that the cams may be adjusted rela-
tively to the shaft the set-screw Y may be
loosened,and by operating the lever N% which
carries the pawl M? the cams may be moved
about the shaft M so as to vary their relation
to the meechanism which they operate or throw
them out of operative connection therewith.

The cam N? is secured to the shaft M in-
side the bracket 12 On this cam is an arm
03, connected by a pivot-pin O’ to a pitman O,
connected to the vertically-reciprocating
cross-head I, by a pivotal connection O% As
the cross-head isreciprocated, a vibrating mo-
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tion is imparted to the cam N3 and its shaft =

M and, consequently, alike motion isimparted
to the cams N and N’. A cam-shaft M’ is
mounted in the brackets L’ L*and carries
cams N? N% the cam N* being on the end of
the shaft M’ inside the bracket L%, Mechan-
ism N¢ for adjusting the cam N?, relatively
to its shaft M/, substantially like that de-
seribed in connection wi ith the shaft M, may
be provided.

Horizontal rods P P’ P? extend through the
brackets L I2 I3 and are free to slide therein.
The rods P’ and P?are adapted to engage
with the cams N’ and N, respectively. Sp1 ings
Q Q" normally hold the rods in engagement
with the cams. Therod P is provided with
a roller Q% which engages the cam N2 The
rod P is normally held to cause the engage-
ment of the roller Q° with the cam N3 by a
spring Q% Rods P?%and P*are adapted to
glide horizontally in the brackets T4 The
rod P*is normally held by a spring Q?in en-
gagement with the cam N2 The rod P? car-
ries a roller Q% which engages with the cam

N4 and is nounally in enﬂaoement‘, with this

cam by a spring Q.

As the eross-head I reciprocates vertically,
an oseillating or vibrating movement isgiven
to the cam-shaft M and the cams thereon, and
through therod O*asimilar movementisgiven
to the cam-shaft M’ and its cams,

Before describing the mechanism which
the rods P, P/, P? P3% and P*operate, I will
describe the mechanism which holds the nails
and earries theni to the tubes J.

Two nail-conveyers S and S’ are provided
in this machine, the oneabovethe other. The
conveyer S is supported at its front end in
suitable bearings on the frame and also by
vertical rods R hinged to the top of the main
frame and havmo slots Stattheir upper ends.
Through these slots extend pivot-screws S%
attached to the conveyer, which may be ad.
justed vertically in the slots to vary the in-
clination of the conveyer S. Rods R’inlike
manner are provided with slots S° and with
adjustable bearing-screws 8% - The construc-
tion of one of these conveyers is shown in de-
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tail in Figs. 11 to. 15 inclusive. Within the
outside frame S isan inside frame 8% and to

these frames aresecured metallicplates 87, 35,

S° and 8Y. The plates S7 are secured to the
frame S and the plates S to the frame S°
Adjusting-serews SY, extending through the
frame S and bearing againstthe frame S5 ad-
mit of the adjustment of these frames rela-
tively to each other, so as to vary the space
or channel 8 between the plates ST and S%

As a further means of adjusting the plates,
I may provide cleats or bars S', secured to
the plates 8%, and adjustably secured to the
frames S¢ by screws S - By this means the
plates may be adjusted without moving the
frame S¢ relatively to the frame S. The de-
livery ends of the channel $*» may be opened
and closed by fingers T, pivoted to the front
of the frame S, as shown in Fig. 12. When
the end of the finger enters the channel 8%,
as shown in Fig. 12, it is closed and the pas-
sage of nails is obstructed; but when turned
aside, as shown in Fig. 11, the nails may pass
freely through the channels.

_On the under side of the plates S, S8, 89,
and S are secured guide-flanges T’ and T%,
whichserve to keep the nails in order as they
are delivered from the channels. These
flanges diverge or flare ‘at their inner ends.
Attheir rear ends the frames Sare provided
with brackets having open bearings 1% in
which the bearing-studs T*of the pans E rest.

1t will thus be seen that the nail-conveyers
form the supports for the front ends of the
pans, and that when the conveyers are ad-
justed vertically the pans are correspond-
ingly adjusted. It will also be seen that as
the bearings are open the pans may readily be
removed, and that they have aslight vertical
play independentof the conveyers. A series
of nail-pans E are provided at their front
ends with Dbearing-studs T adapted to rest
in the open bearings T°of the nail-conveyers.
At their rear ends the pans are formed with
hooks T%, which extend over a rod T% con-
nected with the cord or wire T7, which is in
turn connected with the erank 0/, as before
mentioned. When this crank is revolved,
the pans are raised and lowered at their rear
ends about their pivotal connection with the
conveyers Sand §’,sothat the nailsare shaken
up and delivered to the conveyers, Each of
these pans is preferably constructed as fol-
lows: The rearend of a panis provided with
an inwardly-inelined back piece and at the
front with a horizontally -sliding plate 2%,
slotted at uf, and through these slots extend
adjusting-screws u. A plate ' is secured to
the plate w’and extends horizontally beneath
the pan. At its inner endthe plate u’ is con-
nected with a cross-piece . Another plate
wu, parallel with the plate/, isconnected with
the pan in a fixed relation thereto,andis sup-

"ported at its rear end by a cross-piece u

Above the plates w and w” ave beveled plates
w’. These act as guides for the nails, the
shanks of which extend through the slot be-

tween the beveled plates v” and the plates v
and . o

‘When the pans E are lifted, the nails in the
slots just mentioned pass to the slots or chan-
nels 82 in the conveyers S and 8/, and pass
down these conveyers into position to be de-
livered to the tubes J. - Each conveyer Sand
3" is provided with a series of pans which de-
liver the nails thereto, and a set of tubes J
for each conveyer is provided for carrying the
nails to the hammer-boxes; but, as shown in
Fig. 1, the arrangement is such that nails
from the upper conveyer are carried to the
same nail-box as nails from the lower con-
veyer, the lower ends of the tubes being con-
nected to a Y-shaped coupling-piece J%. By
this arrangement nails of different sizes or
kinds may be delivered to the same nail-
boxes.

The delivering apparatus for one kind of
nails may be closed while the delivering ap-
paratus for the other kind is in use by mech-
anism hereinafter described.

I will now describe the mechanism for de-
livering the nails individually to the nail-
conveying tubes. ) ’

To either the bar P’ or P? is secured by
screws V* a series of blocks V, to which are
pivoted by pins V2 stops V/. Springs V3, in-
terposed between laterally-projecting arms of
these stops and brackets on the blocks V, nor-
mally hold the stops in a vertical position to
normally close the channel-ways 8. As the
cams N and N’ are oscillated, the bars P’ and
P? are reciprocated and move the stops V’ al-
ternately away from and in front of the chan-
nels. When the channels are unobstructed
by the fingers T, nails may be delivered from

‘the channels to the tubes J when the stops

V’ are withdrawn therefrom.  Similar stop
mechanism is mounted on the rod P*and op-
erated in a similar way by thecam N2 Tigs.
18,19,and 20 are detail views, in perspective,
showing clearly the arrangement Dby which
the stops V’ obstruct the channels S®* of the
nail-conveyers.

In order that nails may be delivered inde-
pendently tothe conveying-tubes J and with-
out interferencel provide what I call “point-
ers,” which separate the nail at the end of a
channel from that directly behind it when

the stop V’ is removed from the front of the’

channel. By thisarrangement when the stop
is removed the first nail in the series drops
into a tube J, but the other nails in the chan-
nel are held back by the pointer.
pointers for the lowerset of nail-channels are
carried by the bar P.

The details of construction are shown in
Figs. 16 to 20, inclusive, where a hanger V5
is shown as pivoted to the bar P and pro-
vided at its lower end with a rearwardly-pro-
jecting bifurcated arm VS and atits upper
end with a laterally-projecting arm V° be-
tween which and the bar P is interposed a
spring V. The hanger V%is so pivoted to
the bar P that it has a little play, so as to

These.
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rock slightly about its pivotagainst the force
of the spring V'. 1In the bifurcated arm V8
is mounted a block V?, having a flange V¥
bearing against one side of the arm. The
bloek also carries a screw VI, with which en-
gages ‘a' screw-threaded lever Vi the inner
end of which bears against the opposite side
of-the arm V8 In this way the block V® may
be held securely in the arm V® and may be
adjusted therein. Projecting laterally from
the block V? is a pin or pointer VY, tapered
at. its outer end and adapted to pass between
the first and second nailsin a channel S22 and
separate them.

‘When the bar P is reciprocated by the cam
N3, the pointers or pins V¥ alternately pass
between the nails in the chaunels S**, and. the
machine is so timed that the pointers thus
pass between the nails when the stops V’ are
removed from the front of the channels, In
this way nails.are delivered independently or
separately to the nail-conveying tubes.

Should one of the pointers strike a defect-
ive nail, the hanger V° will swing on its pivot
against theforee of thespring V7, and will give
sufficiently to allow the bar P to reciprocate
as usual and actuate the other pointers in the
series, while this one remains inactive nntil
the defective nail or obstruction is removed,
when the spring V7 refurns: this mechanism
to its normal position to act with the others.
In like manner, should any one of the stops
V’ meet with an obstruction, the springs V?*
will allow it to yield and remain inactive
while the other stops are operating as usual.
Mechanism for separating the nails in the
channels similar to that just described is car-
ried on the bar P3, operated by the cam N4,
and need not be specifically described. .

The apparatus described is compact in con-
straction and efficient in operation.

The hammer-boxes may each be supplied
with nails from two sources by the tubes J J,
and nails from any set or any series of nail-

channels in the conveyers may be readily

closed or opened, and the cams for operating
the stop mechanism, being adjustable on their
shafts, may Le readily thrown into or out of
action without stopping the main driving
mechanism.

I claim as my invention

1. The combination, in a box-nailing ma-
chine, of the main frame, a table adjustable
vertically thereon, a supplemental inclined
table secured to the top of the vertically-ad-

. justable table, a slide adjustable along the

inclined surface of the supplemental table,
and Dbox-nailing mechanism located above

~ Dboth tables and having hammers reciprocat-

6o

65

ing vertically toward and from them, sub-
stantially as set forth.

2. The combination, in a box-nailing ma-
chine, of the main frame, a table adj ustable
vertically thereon, a supplemental inclined
table secured to the vertically-adjustable ta-
ble, a slide adapted to move in a slot in the
inclined surface of the supplemental table, a

screw-shaft extending through the screw-
threaded end of the slot and through a
bracket on the inclined table, a hand-wheel
for operating the screw-shaft, and box-nail-
ing mechanism located above both tables and
having hammers reeiprocating vertically to-
ward and from them.

3. In a box-nailing machine, the combina-
tion of a series of hammers having flanged
heads, a grooved eross-head in which the ham-
mer-heads are adapted to fit, a plate for hold-
ing the hammer - heads in position on the
cross-head, and: adjusting-screws extending
through vertical slots in this plate, whereby
the plate may Dbe lifted vertically and permit
the removal of any one orall of thehammers,
substantially as set forth.

4. In a box-nailing machine, the combina-
tion, in a nail-box; of the pivoted jaws,
springs for holding them together, and an
open bearing for one of the jaws to prevent
the clogging of nails in the box,substantially
as set forth. -

5. In a box - nailing machine, a -nail- con-
veyer consisting of the combination of an
outer frame, an inner frame, cleats adjusta-
bly secured to the inner frame, plates se-
cured to the cleats and the inner and outer
frames, and devices for adjusting the inner
frame relatively to the outer frame, substan-
tially as set forth.

6. In a box - nailing machine, a nail -con-
veyer having a nail-channel, a vibratingstop
V’, adapted to alternately open and close the
channel, and a stop-finger T, connected with
the frame of the conveyer and adapted to be
moved into or out of said channel, substan-
tially as set forth.

7. The combination of a frame, a series of
nail-channels therein, a series of vibrating
stops for alternately opening and closing the

‘channels in the series,and aseriesof pivoted

stop-fingers secured to the frame and adapted
to open and close said channels individually,
substantially as set forth.

8. The combination of a frame, a series of
nail-channels therein, and flanges below the
channels with their inner ends diverging or
flaring, substantially as set forth.

9. The combination of aframe, a nail-chan-
nel therein, a nail-supply pan pivotally con-
nected with said frame, supports forthe front
end of the frame, adjustable supporting-rods
for the rear ends of the frames, and flexible
supports for the rear ends of the nail-supply
pans, the organization being such that the
frames having the nail-channels and the nail-
supply pans are adjusted vertically and si-
multaneously by the adjusting-rods, substan-
tially as set forth.

10. In a box-nailing machine, the combina-
tion of the nail-supply pans, the hookson the
rear ends thereof, the rod extending through
said hooks, the main driving-shaft of the ma-
chine, and a flexible connection between the

rod and the driving-shaft, substantlally as

set forth.
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11. In a box-nailing machine, the combina-
tion of two frames arranged one above the
other, nail-channels therein, means for inde-
pendently raising and lowering said frames,
means for opening and closing said channels,
nail-supply pans for the nail-channels in the
two frames, and means for actuating the
nail-supply pans, substantially as set fmth

12. In a box-nailing nmehlne, the combina-
tion of two frames (uranoed one above the
other,. nail-channels in these frames, means
for 1ndependgntly raising and lowerlnv said
frames, nail-supply pans fm the channels in
the two frames, the main driving-shaft, flexi-
ble connections between the drlvmfr Shdft and
the nail-supply pans, mechambm for auto-
matically and independently opening and
closing the nail-channels, nail-boxes, hammer
mechdmbm, and conveyers for carrying nails
from the nail-channels to the nail- boxe% sub-
smn’mally as set forth.

. In a nail-supply pan, the combination
of a ﬁxed plate, anadjustable front plate, and
a plate parallel with the fixed plate secured
to the front plate and adjustable therewith,
substantially as set forth.

14. In a nail-supply pan, the combination
of a fixed plate, an adjustable front plate, a
plate parallel with the fixed plate secured to
the front plate and adjustable therewith, and
the bars «* u*, on which theinnerends of the
plates rest.

15. In a box-nailing machine, the combina-
tion, with a nail-box, of two or more nail-con-
veying pipes or tubes leading from separate

‘nail-channels to the nail-box to carry nails of

different sizes thereto and means for feeding
nails to the tubes, substantially as set forth.

16. Thecombination of a series of nail-chan-
nels, stops for opening and closing the front
ends of these channels, a rod to which these
stops are connected, a cam for operating the
rod, and means for adjusting the cam tothrow
it into and out of operative connection with
the rod, substantially as set forth.

17. In a box-nailing machine, the combina-
tion of the vertically-reciprocating cross-head
and hammers, a series of nail-channels, stops

for opening and closing these channels, a rod

to which the stops 4aré cotinected, a cam for
actuating this rod, connections between the
cam and the vertically-reciprocating cross-
head, and means for adjusting the cam rela-
tively to the rod to throw it into or out of op-
erative connection therewith, substantially as
set forth. .

18. The combination of two separate sets of
nail-channels, two separate sets of stops for
opening and closing these channels, rods to
which these stops are connected, cams for op-
erating these rods, means for operating the
cam to actuate the stops for one set of chan-
nels, and connections between this cam and
the cam which actuatesthe stops for the other
set of channels, substantially as set forth.

19. The combination of a nail-channel, a
pointer or finger for separating the nails in
the channel, a hanger to which the pointeris
secured, means for adjusting the pointer
transversely to its axis in the hanger, and a
bar to which the hanger is secured, substan-
tially as set forth.

20. The combination of a nail-channel, a
pointer, a hanger or frame in which it is
mounted, a bar to which the frame or hanger
is pivotally connected, and a spring for hold-
ing the hanger in its normal position, sub-
stantially as set forth.

21. The combination of aseries of nail-chan-
nels, a series of pointers adapted to separate
the nails in the channels, a reciprocating bar
to which the pointers are connected, an arm
engaging this bar to actuate it, a series of
stops for opening and closing the nail-chan-
nels, and a cam for actuating said stops, sub-
stantially as set forth.

22. In a box-nailing machine, the combina-
tion of a series of nail-channels, a series of
tubes to which nails from the channels are
delivered, cross-bars having recesses for sup-
porting these tubes, and movable caps for
holding the tubes in the recesses, substan-
tially as set forth.

WILLIAM S. DOIG.

Witnesses:
JAS. S. WARNER,
NAT. BARR.
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