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UNITED STATES PATENT OFFICE. 
EIMER C. NORTHRUP, OF SAN JOSE, CAL FORN A. 

Box-NAi Li NG MACH2M E. 
No. 817,509. Specification of Lettera Patent. Fatented April J0, 1906. 

Application filed August 8, 1904. Serial No. 219,879, 

To all whom it may concern: 
Be it known that I, EMERC. NoRTHRUP, 

& citizen of the United States, residing at San 
Jose, Santa Clara county, State of California, 
have invented certain new and useful Im 
provements in Box-Nailing Machines; and I 
do hereby declare the following to be a full, 
clear, and exact description of the same. ' 
My invention relates to the class of ima 

chines for nailing boxes. 
The object of my invention is to provide a 

simple, economical, and effective machine of 
this class, to which end my invention con 
sists in the novel constructions, combina 
tions, and arrangements of parts, which I 
shall now fully describe. by reference to the accompanying drawings, in which- . 

Figure 1 is a front elevation of my ma 
chine, the elevator being broken away to 
avoid confusion and certain parts being 
broken and in section to better illustrate 
them. Fig. 2 is a side elevation of the ma 
chine. Fig. 3 is a top detail view, enlarged, 
showing the adjustable form-bracket on the 
table and the means for holding the end 
shook. Fig. 4 is an end elevation of the 
same, partly in section. Fig. 5 is a back 
view of the same. Fig. 6 is a side elevation, 
enlarged, of the nail-adjuster and cut-off 
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mechanispn. Fig. 7 is a top view of the same. 
Fig. 8 is a side view, enlarged, of the hammer 
A. Fig. 9 is ...E. view of the nail 
driver and chuck. Fig. 10 is an end view of 
the nail-chuck. . . 

1 is the frame of the machine. 
2 is the box-table, adapted to be vertically 

adjusted by suitable means to provide for 
E. heights of boxes. The table, as 
shown in Figs. 1, 3, and 4, has end slides 3, 
E; in guides 3' in the side timbers of the 
rame, and said table is supported and ver 
tically adjusted by means of the screw-jacks 
4, operated by an endless chain 5, passing be 
tween sprockets 6 on the jacks and actuated 
by a central sprocket 7, operated by a hand 
wheel 8, as shown clearly in Figs. 1 and 2. 
Upon the box-table 2 are the box-form 

brackets 9 for the end shooks 10 of the box to 
be formed. These brackets are adjustable 
to and from each other to provide for differ 
ent lengths of boxes. This adjustment and 
the means for effecting it are shown in detail 
in Figs. 3, 4, and 5. In the table near each 
end is made a groove 11, in which slides a 
head 12, carried by a bolt 13, passing down 
through the foot of the bracket. By loosen 

ing this bolt the brackeu may be moved on 
the table, and by tightening up the bolt 
again the bracket will be firmly clamped at 
the point to which it is adjusted. 

In order to hold the end shook 10 to the 
face of the form-bracket 9 and to insure its 
position accurately, there is secured to one 
edge of the bracket, Figs. 3 and 4, a stop 
plate 14, having a spring-head 15, adapted to 
receive the edge of the shook, as seen clearly 
in Fig. 3, and to hold said shook and define 
its position. 
ent thicknesses of shooks, the plate 14 is 
made adjustable by means of an elongated 
thesecuring-screw 17 passes, as seen in Fig. 3. 
In Figs. 1 and 8, 18 represents one of the 

side shooks to be nailed to the end shooks 10. 

65 

To regulate this stop for differ 
io 

The mechanism which includes the nail- 75 
chucks, the nail-drivers, their connecting de 
vices and heads shall for the sake of lear 
ness term 'hammers,' designating these as 
a whole by the letter A, Figs. 1, 2, and 8. As 
shown in 
over each end shrook of the box, thugh there may be as many as necessary. Tieir slant 

disposition and their inclined movement relatively to a perpendicular to the plane of 

ig. 1, there are two of these, one 8o 

the part to be nailed, as well as the means for 85 
had better succeed the description of their 
construction. Referring to Figs. 8 and 9, the 
chuck-carrying head consists of two bars 19, 
which by means of end bolts 20 clamp be. 9o 

slot 16 in it, Figs. 3 and 4, through which slot 

tween them the series of nail-chucks 21. 
These latter are adjustable to and from each 
other by being fitted between the head-bars by a sitting tongue-and-groove connection, 
8S See. 
tween the driven nails may be regulated to 
suit the size of box. Each chuck consists of 
a hollow piece, Fig. 9, open on one side, as 
seun in Fig. 10. Within the chuck are two 
pivoted nail-holder arms 22, controlled by 
springs 23, adapting them to yield to pres 
sure. Theseholder-arms are disposed, as seen 
in Fig. 10, at right angies, whereby they 
grasp the nail 24 between them in the closed inner corner of the chuck. 
The driver-carrying head consists of a bar 

25, lying above and parallel with the chuck 
carrying head 19. As shown in Fig. 9, the 
EY 25 is formed with a downwardly-open 

mounting them and effecting their movement, 

to be slidably adjusted the sockets 26 of the 
nail-drivers 27. The nail-drivers are adjust 

ig. 9, so that the distances be- 95 
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ing T-groove, in which are fitted and sp;5 To 



2 817,569 BEST AVAILABLE COP 
able lengthwise in their sockets, being set by ment in the plane of its inclination. To effect 
screws 28, and the sockets themselves are set this, its ends are mounted and adapted to where adjusted by means of screws 29, play-slide in inclined guides 45, secured to the ing in elongated slots 30 in the head 25. The 
drivers 27 enter the open ends of the under 
lying chucks 21 and are alined with the nails 
24 when the latter are held by the arms 22, as 
is seen in Fig. 9. The adjustment of both 
chucks and drivers enables this alinement to 
be preserved under all circumstances of regu 
lation to suit the size of box. Now it is to 
be especially observed that the chucks and 
drivers are inclined to a perpendicular to the 

d 

box-surface to be nailed, this slant being ob 
tained by the inclined disposition of the 
chucks in their head and by the inclination of 
the driver - sockets 26, purposely so con 
structed, so that the nail 24, held in the 
chuck, is presented and driven in on a slant. 

2Cd 

yieldable suspension connection connprising, 
as shown in Fig. 8, a bolt 31 at each end, said 
bolt being screwed at its lower end into a nut 
32 on the lower head 19 and passing freely 
through the upper head 25 and having ahead 
33 above. Thus while the head 19 is sus 
ended from the head 25 and is lifted by the 

latter it will be readily seen that when the 
i bottom of the chucks come down to rest upon 

3o the box, as is indicated in Fig. 8, the upper 
head 25 will continue its downward move 
ment, thereby causing the drivers to send the 
nails home. In order to avoid the direct and 
too jarring contact of the lower ends of the 
driver-sockets 26 with the upper ends of the 
chucks 21, the head 25 has end bumpers 34, 
which come in contact with the nuts 32 be 
low before the sockets and chucks can com 
in contact. . : ". 
The upper head 25 carries, by means of a 

bracket 35, Fig. 9, the telescopic extension 36 
of the nail-delivery tube 37, sail extension passing downwardly into the upper end of 
the chuck, as is shown in the sectional chuck 
of Fig. 8. The nail is thus delivered to the 
chuck, and the extension 36 by slipping up 
and down on the nail-tube 37 accompanies 
the movement of the head 25. The upper 
head 25 is provided with a top frame 38, in 
clined as shown in Fig. 8, and said frame car ries a spring 39, to which is secured a yoke 40, 
which embraces a cross-head 41, from which 
the whole hammer A is suspended. 
The hammers Alreadjustable to or from 

each other to suit different lengths of boxes 
by reason of the yokes 40 sliding on the cross 

- nead'4, said movement being effected by 
the right and left handscrew 42, (see Fig. 1) 
mounted on the cross-head and engaging nuts 

6o 43 in the EE The screw has a cen tral wrench-hold 44, by means of which it can be easily operated . 
fit will be seen that the cross-head 41 is in 

Clined from the vertical, Fig. 8, and said 
65 cross-head is given an up-and-down move 
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So 

The two heads 19 and 25 are joined by a p 

members of each ribbon pair to suit the E. 
e 

main frame 1, as shown in Fig. 2. Suitable 
means are employed to make the stroke. 
The means shown comprise, as seen in Figs. 
and 2, the main driving-shaft 46, the cranks 
47 on the shaft ends, the connecting-rods 4s 
from the cranks, and the blocks 49 on the 
cross-tead ends, to which the rods are con. 
nected at their upper ends. The object of 
this inclined disposition of the hammers is to 
drive the nails on a slant. 
The nail-supplying, the distributing, the 

adjusting or lining-up, the cut-of, and the 
feeding mechanisms will now be described. 
At the back of the frame 1 is supported, 

Fig. 2, the initial or main hopper 50, in which 
operates a driving-drum. 51, around which 
asses the elevator 52, carrying the cross 

buckets 53. The elevator passes upwardly 
to a second drum. 54 on the top of E. 1. 
The two drums 51 and 54 are approximately 
as long as the width of the machine, as is 
shown in Fig. 1, and the elevator, a portion 
only of which is shown in said figure, has a 
width equal to the length of the drums, and 
its buckets 53 have a length equal to the 
width of the elevator. Secured to the top of 
frame 1 immediately below and in front of 
the elevator as it descends from the upper 
drum is a cross-piece 55, Fig. 1, which car 
ries a number of distributing-chutes 56, con 
tiguous and communicating above, but each 
tapering downwardly and having each its 
own outlet. IDirectly below each chute is a 
device for arranging the nails in lines and 
which I shall term a 'nail-adjuster." This 
adjuster consists of a pair of parallel spaced 
endless traveling ribbons 57. Two of 
these pairs are shown in Fig. 7. Each ad 
juster is mounted upon a pair of terminal 
pulleys 58, which pulleys are mounted upon 
their shafts 59 in such a manner, as by the 
set-screws 60, as to adapt them to be adjust 
ed along the shaft to or from each other to 
properly regulate the space between the 
of nails being used. The space between t 
ribbons is wide enough to let the body of the 
nail through, but not its head, so that the 
nail will hang between the ribbons by its 
head, as shown in Fig. 6. A spring-controlled 
tightener-pulley 61, Fig. 6, acts upon the 
lower course of the ribbons to properly, ten 
sion them. Under the adjuster-ribbons and 
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occupying an area equal to the operative area 
of the ribbons are the capacious return-hop 
pers 62, Figs. 1 and 2, one on each side, the y y 

discharge-necks 63 of which lead outwardly 
downwardly and curve inwardly again, as 
seen in Fig. 1, and terminate over the main 
or initial nail-hopper 50, as in Fig.2. It will 
now be seen that the nails supplied to the 
initial hopper 50 will be picked up by and 

I 25 
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carried up in the buckets 53 of the elevator feeding the nails to time with the strokes of 6 5 
52. Reaching the top drum.54, the inverting the ham:ners A and conformably to their 
buckets traveling as the arrow indicates in 
Fig. 2 will discharge the nails into the dis 
tributing-chutes 56. From these the nails 
will fall in comparatively haphazard fash 
ion. Some will fall properly in a manner to 
be suspended by their heads between the pair 
of ribbons of each adjuster. The remainder 
will fall from the adjusters into the hoppers 
62 and will be returned by the necks 63 to the 
initial hopper 50, to be put through their 
travel again. . - . . . . . At the end of each adjuster is a stationary 
extension thereof, consisting of a pair of par 
allel-spaced plates 64, Figs. 6 and 7, which 
overlap the descending ribbons in such close 
proximity as to receive the line or strips of 
suspended nails passing between the pair of 
terminal pulleys, which nails the said plates 
continue to suspend, as is shown in Fig. 6. 
These extension-plates are supported upon 
and secured adjustably by bolts or screws 65, Fig. 7, to a bar 66, which below the space be? 

25 tween the strips is depressed or bent down 
wardly, as shown at 67 in Fig. 1, in order to. allow the suspended nails to pass. 
At the end of each adjuster extension is a 

. nail cut-off. This consists, as shown in Fig. 
30. 7, of a disk 68, mounted rotatably to oscillate 

in a horizontal plane uppn a vertical axis 69, 
Fig. 6. The disk 68 is cut away, Fig. 7, at a 
portion 70 of its periphery, which said por 

45 

55 

entering 
4o Wii. 

draw it from the end of said extension, forc 

tion joins an indented portion 71. The point 
of a tooth 72, secured adjustably to the disk, 
overlaps this indented portion 71 and is so dis 
posed that as the diskoscillates said point 
will pass under the adjuster extension 64 and 

between two of the suspended nails 
will cut the first one out of line and with 

ing it into the indentation 71, which is large 
enough to allowit to drop clear through. . . 
the disk rocks back again its cut-away por 
tion 70 will close the end of the extension 64 
against the advancing line of nails. The ad 
justable connection (shown in Fig. 7) be 
tween the tooth 72 and the disk 68 and con 
sisting of a bolt passing through an elongated 
slot 73 in the tooth and a pivot-screw 74, on 
which the tooth may turn, enables the tooth 
point to be turned farther out or in to suit 
the size of nails. 

In order to oscillate the cut-off disks, they 
are connected by a link 75, Figs. 1 and 7, one 
terminal of which has an eye 76. A rod 77, 
secured at its lower end to the end connection 
of the cross-head 41, Fig. 2, is guided by a 
bearing 78 on the frame , above which bear 
ing the end 79 of the rod is offset, as shown 
best in Fig. 1, and engages the link-eye 76. 
As the cross-head 41 moves up aid down the 
yod 77 moves the link 75 back and forth, 
fhereby actuating the cut-off disks 68 and 

drops into the funnel 80, and thence 

needs. "...'. 
Directly below the indentation 71 of each 

cut-off disk is the receiving-funnel 80 of the 
nail-tubes 37, so that when a nail is cut off it to point 
downwardly is conducted by the tube 37 to 
its proper chuck through the telescopic ex 
teig, of said tle in Fig. 1, 81 is the main drive-pulley on 7 
shaft 6 ton this shaft is a R 82, 5 
from which a belt 83, Fig. 2, extends to a pull 
ley. 84 on a counter-shaft 85 on the back of 
the frame 1. On the counter-shaft is a pull- . 
ley 86, from which a belt 87 extends to a pull 8o 
ley 88, Fig. 1, on the shaft 89 of the lower 
drum 51, whereby the elevator 52 is driven. 
Upon the axis of the upper elevator-drum,54, 
Fig. 1, is a pulley 90, from which a belt '91, . 
Fig. 2, extends to a pulley 92 on the end of 85 
the shaft 59, Fig. 1, which carries one set of 
terminal pulleys 58 of the adjuster-ribbons 
57, whereby said ribbons are driven. 
The operation of the machine is as follows: 

The several adjustments are first made to go 
conform to the size of box to be nailed. 
Then the end shooks. 10 are placed and held 
to the form-brackets 14 and one side shook 
18 is laid on the end shooks. The machine 
having been previously started to be in an 95 
operative condition with a nail in each chuck 
21, the inclined hammers now descend. When 
the bottoms of the chucks reach the box, as 
shown in Fig. 8, they are arrested; but the 
upper works of the hammers continuing their 
descent the drivers 27 come down upon the 
nails 24 in the chucks and drive them home. 

CO 

The driving is a slanting one and the blow, 
due to the spring 39, is a cushioned one, re 
sulting in little or no jar. The spring 39 also I o5 
cushions the contact of the end bumpers 34 
with the nuts 32, which contact, as heretofore 
mentioned, prevents the direct contact of the 
lower ends of the driver-sockets 26 with the 
upper ends of the chucks 21. As the ham- I Io 
mers rise the operator turns the partial box 
a quarter-round and lays a fresh side shook 
on the end shooks ready for a second nailing. 
Meanwhile upon the upstroke of the ham 
mers other nails drop into the chucks, and the 15 
descending nail-lines in the tubes 37 are re- . . 
plenished at their upper ends by fresh rails 
cut off from the adjuster extensions 64. The 
adjuster 57 is also, meanwhile, receiving nails 
from the distributers 56 and passing their sus 
pended lines along to the extensions 64. 

Having thus described my invention, what 
I claim as new, and desire to secure by let 
ters Patent, is- A 

1. In a box-nailing machine, a in 
comprising a chuck-head, a nail-chuck car 
ried thereby, a driver-head, a driver carried 
thereby, a yieldable suspcnsion connection 
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between the tw) 'ads, end contacts to limit disk at the end of the extension-plates hav the approach of the two heads, a reciprocat-ling a peripheral portion disposed to check 
ing cross-head, and a spring connecting the the nail-line, an indentation to free the line 
cross-head with the driver-head. and to receive the leading nail and permit it 

2. In a box - nailing machine, a hammer to drop through and a tooth disposed to cut 
coin prising a chuck - carrying head, nail- off said leading nail from the line and direct 
chucks adjustably fitted to said head, a it into the indentation. 
driver-carrying head, nail-drivers adjustably 
fitted to said head, a yieldable suspension tion of the adjuster comprising the traveling, 
connection between the two heads, end con- ; parallel, adjustably-spaced ribbons adapted 
tacts to limit the approach of the two heads, suspend the nails by their heads between 
a reciprocating cross-head, and a spring con 
necting the cross-head with the E. nails, the stationary adjustably-spaced ex 
rving head. tension-plates to receive the advancing nail 

3. In a box-mailing machine, a hammer -line, the cut-off consisting of the rotary disk 
comprising a chuck-carrying head. nail- at the end of the extension-plates having a 
chucks adjustably fitted to said head, a driver- peripheral portion disposed to check the nail 
carrying E. nail-drivers adjustably fitted line, ah indentation to free the line and to re 
to said head, slip-bolts connecting the two ceive the leading nail and permit, it to drop heads and suspending the chuck-carrying through, and a footh disposed to cut off said 
head from the driver-carrying head, end con-leading nail from the line and direct it into 

* 8. In a box-nailing machine, the combina 

them and to advance the line of suspended 

tacts to limit the approach of the two heads, 
a reciprocating crosshead, and a spring con 
necting the cross-head with the driver-carry 
ing head. . 

4. In a box-mailing machine, the combina 
tion of a chuck-carrying head, nail- chucks 
fitted to said head, a driver-carrying head, 
nail-drivers fitted to said head, slip-bolts con 
necting said heads and suspending the chuck 
head from the driver-head, end contacts to 
limit the approach of the two heads, a recip 
rocating cross-head, a spring connecting the 
cross-head with the driver carrying head, 
nail - fubes for supplying the nails to the 
chucks, and telescopic extensions on the ends 
of said tubes secured to the driver-carrying 
head. - 

5. In a box-nailing machine, a nail-adjust 
ter comprising pairs of separated terminal 
pulleys, traveling, parallel, spaced ribbons 
mounted on sai ulleys, and adapted to 
suspend the nails by their heads between 
them, and means for relatively adjusting 
said pulleys to vary the width of the space 
between the ribbons. 

6. In a box-nailing machine, a past, ter comprising endless, traveling, parallel 
spaced ribbons adapted to stispend the nails 
by their heads between them, a stationar 
extension of said adjuster comprising parall 
lel-spaced plates overlapping the traveling. 
ribbons at their descending bights, and means 
for relatively and correspondingly adjusting 
the ribbons and the plates to vary the space 
between each, to suit the size of nails. 

7. In a box-nailing machine, the combina 
tion of the adjuster comprising the travelin 
parallel, adjustably-spaced ribbons adapte 
to suspend the nails by their heads between 
them and to advance the line of suspended nails, the stationary adjustably-spaced ex tension-plates to receive the advancing nail 
line, and the cut-off consisting of the rotary 
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the indentation, the funnel beneath the in 
dentation of the cut-off disk adapted to re. 
ceive the nail and the tube to direct the nail 
to its destination. ... . . . . 

9. In a box-nailing machine, the combina 
parallel, adjustably-spaced ribbons adapt 
to suspend the nails by their heads between 
them, and to advance the line of suspended 
nails, the stationary adjustably-spaced ex 
tension-plates to receive the advancing nail 
line, the cut-off consisting of the rotary disk at the end of the extension-plates having a 
peripheral portion disposed to check the nail 
ine, an indentation to free the line and to re 
ceive the leading nail and permit it to E; 
through, and a tooth disposed to cut off sai 
leading nail from the line and direct it into 

tion of the adjuster city the E. - 

95 

too 

the indentation, the funnel beneath the in 
dentation of the cut-off disk adapted to re 
ceive the nail, the tube to direct the nail to 
its destination, a chuck to which the nail is 
destined, and a driver to send it home. - 

10. In a box-nailing machine, the combi 
nation of an initial nail-hopper, a traveling 
elevator with cross-buckets operating to pick 
up and elevate the nails from the hopper, 
separate distributing - chutes receiving the 
nails from the buckets, nail-adjusters below the chutes comprising traveling parallel ad. 
justably-spaced ribbons adapted to suspend 
the nails by their heads between them and 

fo5 
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to advance the suspended nail-line, receiving 
hoppers below the ribbons for returning to the 
initial hopper the nails which fail to be sus 
pended between the ribbons, the stationary 
adjustably-spaced extension-plates to receive 
the advancing nail-line, the cut-off consisting 
of the rotary disk at the end of the extension plates having a peripheral portion disposed 
to check the nail-line, an indentation to free 
the line and to receive the leading nail and 
permit it to drop through, and a tooth dis 
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posed to cut off said leading nail from the In witness whereof I have hereunto set my 
R and R , ints the is ty hand. w - unnel beneath the indentation of the cut-o disk adapted to receive the nail, the tube to ELMER. C. NORTHRUP. . 

5 direct the nail to its destination, a chuck to Witnesses: 
which the nail is destined, and a driver to WALTER F. WANE, 
send it home. D. B. RICHARDs. 
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