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UNITED STATES PATENT OFFICE, 
GEORGE W. SWAN, OF SAN FRANCISCO, CALIFORNIA. 

IMPROVEMENT IN Box-NAILING MACHINEs. 

Specification forming part of Letters Patent No. is0.503, dated August 1, 1876; application filed . 
w May 9, 1876. 

To all chom it may concerºm : with the pulleys I and J, so that, by the alter. 
Be it known that I, GEORGE W. SWAN, of nate revolutions of the shaft F in opposite di 

the city and county of San Francisco, State 
of California, have invented certain new and 
useful Improvements in Box - Nailing Ma 
chines; and I do hereby declare the follow. 
ing description and accompanying drawings 
are sufficient to enable any person skilled in 
the art or science to which it most nearly 
appertains to make and use my said inven 
tion without further invention or experiment. 
My invention relates to certain improve 

ments in that. class óf nuachines which are ein - 
ployed to nail together the parts of boxes, 
and the details will be more fully explained 
by reference to the accompanying drawings, 
in which 

Figure 1, Sheet 1, is a perspective view of 
my machine. Fig. 2, Sheet 2, is a vertical 
section taken through a”, Fig. 3. Fig. 3, 
Sheet 2, is a vertical section taken through b', 
Fig. 2. Fig. 4, Sheet 3, is a top view. Fig. 5, 
Sheet 3, is a horizontal section taken through 
c, Fig. 2. Fig. 6, Sheet 4, is an enlarged 
view of the transverse slide. Fig. 7 is a view 
of the feeders. Fig. 8 shows rod 0, &c. 
A is a frame, supporting the various parts 

of the mechanism. B is the table upon which 
the parts of the box to be nailed are laid, and 
this table moves up and down upon guides C 
upon the frame A, both for the purpose of pri 
mary adjustment, to fit or place it in position 
for ally size of Work to be done, and also to 
raise the parts of the box up, automatically, 
to the stationary cross-bar D, where the nails 
are driven out from the nail-holders into the 
box by the vertically-moving punches. 
The adjustment of the table is made by 

means of vertical screws E, which are oper 
lated from a horizontal shaft, F, by means of 
gear-wheels and pinions G. H., one at each side 
of the machine, and the automatic movement 
of the table for the purpose of nailing each 
box is also effected by the screws E, the shaft 
F being turned alternately in one direction 
and the other by pulleys I and J, which are 
driven in opposite directions by means of 
straight and crossed belts from pulleys I' J. 
upon the main driving-shaft K. 

Friction-clutches L and M, secured to the 

at the top than at the bottom, so that a nail 

rections, it will act to raise and lower the ta 
ble B by the action of the screws E. The 
clutches L and M are operated by clutch-le 
vers NN, which hâve their lower ends hinged 
to horizontal shafts; and lever-arms O O, pro 
jecting at right angles, so as in effect to form 
bell-crank levers, are operated upon at the 
proper time by connecting-rods PP from the 
cams QQ'. These cams are secured to a shaft, 
IR, which receives motion from the main driv 
ing-shaft K by means of a spur-wheel and pin 
ions S S', as shown. 
The nail-holders T are supported upon the 

stationary bar D at suitable intervals, being 
adjustable by screws, and the driving-punches 
U, also adjustable, are secured in a line above 
these holders to a cross-head, W, which slides 
in vertical guides upon the upper part of the 
frame A, and is operated by connecting-rods 
W from cranks X upon the ends of the can 
shaft R. . 
The nail-holders T have conical holes, wider 

falling into one of them will be held in the 
small lower part of the nail-holder until the 
punch strikes it. The holder is made in two 
parts, held together by springs, and will thus 
readily allow the nail to be forced out into 
the box when the punch strikes it. 
The nails are first placed in slightly-inclined 

V-shaped troughs Y at the upper back part 
of the frame, as shown, and the front ends of 
these troughs are supported upon a trans 
verse bar, Z, which is pushed in one direction 
by a cam-wheel, a, and is returned after the 
calm passes by a spring, b, thus giving a lit 
tleshock, which causes the nails to move slowly 
down the troughs until they fall upon the ill 
clines c, which consist of two parallel plates 
placed near enough together to allow the 
nails to swing between them and be held by 
the head. These plates c are placed between 
two outside plates, d, which guide them, and 
they are moved longitudinally by means of 
eccentrics upon a shaft, e, so as to continu 
ally feed the nails forward as they hang sus 
pended in the slots. 
Transversely through the plates d, and just 

shaft F, ar? alternately thrown into contact beyond the lower end of the feeders c, a bar, 
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f, passes, aid this bar has an arm or friction 
roller, g, projecting at one sile, so that when 
the cross-head W lises and falls the arm (f 
will enter an iclined slot, h, upon the cross 
head, and by the action of the slot, the barf 
will be caused to move a short distance to 
the right and left at each movement of the 
cross - head. This bar las a diagonally-inclined 
slot, i, made vertically through it, where it 
passes each of the feedels, and when t le balº 
is noved in one direction tle upper opej) elid 
of this slot is brought opposite the space be 
tween the feedlers, tl? us allowing one ihaili to 
move down into the inclined slot. The re 
verse movement of the bar if forces the nail 
forward down the inclined slof, still supported 
ly its head, until at the lower end the space is 
ella 'ged, so that the nail can drop ill to the 
spout j and pass directly to the nail-holder T. 
The barf is una de in two parts, and a projec 
tio ), iº, from the lower part forinns one side of 
the inclined slot i, so that by sliding these 
parts of the bar upon each other the size of 
the slot can be adjusted to receive any size of 
hail. The parallel plates c can also be ad 
justed to or from each other by screws, so 
that it is only a momentary work to adjust 
the apparatt is for any kiad of nails. A slide 
is fitted upon the side of the plates d, having 
a strap, k, which crosses the top of the plate. 
By noving this slide up the strap k will stop 
the nails in any one or more of the feeders, 
aid this will be necessary when small boxes 
are to be finished. The distance between the 
lail - holders T and between the driving 
punches U is made adjustable by screws, as 
before mentioned, for the same reason. The 
can wheel a, which operates the shaking-bar 
2, and the eccentric shaft e, which moves the 
feedei's c, are driven by belts from a pulley at 
I upon the main shaft, either directly or by 
means of intern ediate pulleys. 

In order to hold the clutches L or M in con 
tact with their pulleys I or J, so that they shall. 
actuate the shaft IF in either direction as long 
as nuay be necessary after the cams (N have 
tlrown them into contact, spring-latChes in 
of are so placed that they will catch and hold 
lever-arins in , whicla are secured to the same 
shaft with the clutch-level's N, and tilese are 
released at the proper time in the following 
lmanner: When the table B is down the parts 
of the box to be nailed are placed upoll it and 
held in position by guides p' and the adjust 
able vertical back q. The foot, of the operator 
is then placed upon a treadle, (not shown,) 
which throws a clutch into contact with the 
driving-pulley, (also not shown,) but which 
takes the place of the crank R. upon the main 
shaft K. As soon as the shaft begins to turn 
the cam Q operates to throw the clutch L into 
contact with the pulley , and this turns the 
vertical screw's E, so as to elevate the table 
until the upper part of the box strikes the 
arm t, which is hinged at Olae. end to the 
cross-bar ID, so that the opposite end hangs a 
little below it. A projection extending back 

ward from the arm t stands just beneath the 
spring-latch m, so that, when the arm t is 
raised by the contact of the box, the latell in 
will be raised, and the lever in will be released, 
thus allowing the clutch I to move out of coll 
tact with the pulley I, this loeing effected by 
a spring. The screws E stop turning and the 
table remains stationary un til the punches 
have been forced down by the cross-head V, this 
driving the nails which are in the nail-holders 
T, after wiich the punches all d cross head 
love upward again by the continued action 
of the cranks X upon the connecting-rods W. 
The cam Q, then acts to throw the clutch M 
into contact with the pulley J, the reversed 
belt of wirich (: uses the sllaft to tulin in the 
opposite direction, and thus operate the screws 
E to depress the table until a projecting ai'in, 
al, strikes an adjustable nut, v, tupon the rod 
c. This rod draws down one end of a lever, 

a', and the opposite end releases the lever in 
by lifting the spring-catch m', when the actu 
ating-spring throws the clutch Mout of con 
tact with the pulley J, and the table remains 
stationary until the parts of all other box are 
placed in position, and the calm () again acts 
upon the clutch I, as above described. The 
back q, against which the parts are placed, is 
adjusted by screws, so that the nails will be 
driven into the middle, whatever the thick 
ness of the pieces, and tle movement up and 
do win of the table is inade sufficient for the 
work to be done, (usually about three inches.) 
After the box is finished and it is desired to 

put the cover () by driving the nails part way 
down, the bar t is a (justed, so as to release 
tle clutclu Hu and stol) tle table a littie lower 
down. The cover-nails will then be found to 
project enough to be readily withdrawn when 
the box is needed for use, and will retain the 
cover in place antil that time. The table is 
readily adjusted to nail boxes of any size by 
attacling a crank, ae", to the end of the sluaft 
F, and when both clutches are disengaged the 
crank can be turned, and the vertical screws 
E will elevate or depress the table to any point 
withith the limit of the nacinine. It will read 
ily be seen that the greatest differences in size 
will not affect the ata tomatic action of te ma 
chine, as the striking of the box against the 
arm t below the stationary bar D always 
throws out the clutch, which raises the table, 
and the adjustment of the nut at on the rod w 
limits the descent of the table, the space 
traveled over while working being, as before 
described, sufficient for any thickness of lum 
ber or length of nail. 

In order to insure the proper position of the 
mais when they fall into the feeders e c, the 
receiving-troughs Y are made, as above de 
scribed, V-shaped, so that when the nails are 
put in at random the gradual shaking and 
moving then forward will cause them all to 
lie diagonally, whether the head or point be 
toward the inouth of the trough, and when 
they fall between the plates cc they will all 
hang in the same position-that is, with their 
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wedge shaped sides longitudinally in the space 
between the feeders. They are held in this 
position until they are carried by the slotted 
barf into the spouts j, which, being steeply 
inclined and having flat bottoms, will retain 
the nails still in the same position until they 
fall into the nail-holders. These, as before 
described, are funnel-shaped and made in two 
parts, and they serve only to hold the nails 
until they are driven by the punches. . 

In forming the vertical diagonal slots i in 
the transversely - moving bars f, it will be 
found necessary to make the upper acute all 
gle of the slot (which acts as a cut-off for each 
nail as it is received) in the form of a yielding 
spring, because bad nails, or those of different 
sizes, are often found in any lot which may be 
used, and when one of these gets in front of 
any one of the points of the slots i it will stop 
the whole bar unless such a provision is made, 
By making these angles separate and mount 
ing them upon springs, it will be seen that if 
one of them comes in contact, with a bad hail 
the bar will move on, and the others will all feed properly. 

In my machine I have shown a method of 
relieving the bar f if any such obstruction Oc 
curs, which consists in making one side of the 
slot or guide h of the cross-head V elastic, so 
that it will give and allow the bar to stop for 
obstructions. - 
I am aware that a patent has been hereto 

fore granted for certain improvements in ma 
chines for nailing boxes, in which are claimed 
dies or nail holders, having a gradually-widen 
ing groove or slot, and guiding the nails in a 
certain position, and also a toothed or fill 
gered roller for taking the nails from a box 
and delivering them into die holders and con 
ductors. I do not therefore claim these de 
vices, nor broadly a machine for nailing boxes. 

I am also aware that nails have heretofore 
been fed to box - nailing machines by means 
of a slotted feeder given a reciprocating nove 
ment; hence I do not claim this broadly; but 
What I claim as new, and desire to secure 

by Letters Patent, is 
l. The table B, moving upon vertical guides 

C, and operated, both for primary adjustment 
and automatically to raise and lower the parts 
to be nailed, by means of the screws E, which 
are turned alternately in opposite directions 
by mechanism, substantially as herein de 
scribed. 

2. The shaft F, with its pulleys I and J, 
turning in opposite directions, as shown, and 
the clutches L and M, with their levers N, 
connecting-rods P, and cams Q Q', for driving 
the shaft F, and through it the screws E, al 
ternately in opposite directions, substantially 
as herein described. 

3. The lever-arms n n', secured to the clutch 
lever shaft, and the spring catches or pawls 
in m', when used to retain the clutches L. M. 
in contact with the pulleys I and J after they 
have been thrown in by the arms Q Q', sub 
stantially as herein described. 

4. The arm it, loosely attached to the cross 
bar D, and having an arm extending beneath 
the latch m, so that when the table raises the 
box or other article until it strikes the arm, 
the latch m will be lifted, and the clutch L will 
be automatically thrown out of contact with 
the pulley, substantially as described, 

5, The rod w, with its adjustable nut , and 
the lever av beneath the latch im', in combina 
tion with an arm from the table B, so that 
the descent of the table will release the clutch 
M and arrest the descent of the table, sub 
stantially as herein described. 

6. The plates d, shaft e, and cam Q, in eom 
bination with the interior plate c, working in 
slots 3 on guides 4, as and for the purpose de 
scribed. 

7. The barf, having the diagonally-inclined 
vertical slots i opposite, to each feeder, as 
shown, and provided with an arm, g, in com 
bination with the incline h upon the cross 
head V, for the purpose of moving the slots i 
across the front of the feeders, so that they 
will each receive one nail at each movement, 
and deliver it to the discharge-spout, substan 
tially as herein described. 

S. The barf, made in two parts, the lower 
part having a projection, i, which forms one 
side of the diagonal slot i, and is made mova 
ble, so as to adjust the size of the slot to the 
nails to be used, substantially as herein de 
scribed. w - 

9. The slides and straps k, in combination 
with the feeders, for the purpose of stopping 
the nails in one or more of them, substantially 
as herein described. 

10. The combination of the V-shaped receiv 
ing - troughs Y, the parallel feeders c, the 
transversely moving slotted bar f, and the 
flat-bottomed inclined spoutsi, so constructed 
as to receive the nails in any position and de 
liver them into the nail-holders T in the proper 
position to be driven, substantially as herein 
described. 

ll. The inclined guiding - slot h upon the 
cross-head V, for operating the bar if, having 
one side made elastic for relieving the strain 
if the bar should be stopped in its movements, 
substantially as herein described. 

GEO, W. SWAN. 

Witnesses: 
GEO. H. STRONG, 
CHAS. G. PAGE. 

  


