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UNITED STATES PATENT OFFICE. 
FRANK B. SITES, OF DEFIANCE, OIII.O. 

CRATE MACH NE. 

SPECIFICATION forming part of Letters Patent No. 586,671, dated July 20, 1897, 
Application filed February 18, 1897, Serial No. 624,011. (No model.) 

To Cill, athlon, it inctly conce7n 
Be it known that I, FRANK B. SITES, a citi 

Zen of the United States, residing at Defiance, 
in the county of Defiance and State of Ohio, 
have invented a new and useful Crate-Ma 
chine, of which the following is a specifica 
tion. 
This invention relates to crate-machines 

in which the slats are woven together by a 
Series of strands consisting of double wires, 
Which embrace the slats and are twisted to 
gether between the adjacent slats, some of 
its objects being to provide means whereby 
Slats ale SO spaced during the operation of 
Weaving them together that the distance be 
tWeen the real edges of the adjacent slats 
Will be uniform throughout the entire length 
Of the Web regardless of variations in the 
Widths of the different slats, also to provide 
means whereby the feed may be adjusted to 
Valry the distance between the slats of differ 
ent Webs, and also to provide means for vary 
ing the number of twists formed in the wires 
between the slats. 
With these and other objects in view the 

invention consists in the novel details of con 
Struction and combination of parts hereinaf 
terfully described, illustrated in the drawings, 
and palticularly pointed out in the claims. 

In the drawings, Figure 1 is a plan view of 
the machine. Fig. 2 is a vertical transverse 
section on the line C. C. of Fig. 1. Fig. 3 is a 
similar view on the linebb of Fig. 1. Fig. 
4 is a longitudinal section of a portion of the 
machine On the line C C of Fig. I, looking in 
the direction of the arrow. Fig. 5 is a ver 
tical longitudinal section through a part of 
the machine on the line did of Fig. 1, looking 
in the direction of the arrow. Fig. 6 is a side 
elevation of a part of the machine. Fig. 7 is 
a side elevation of a detached detail, partly 
in Section. Figs. S, 9, 10, and 11 are perspec 
tive views of detached details. 

Similar reference-numerals indicate similar 
parts in the several figures. 
The main frame of the machine is indi 

cated at 1 and is rectangular in form. The 
rear portion of the machine is elevated above 
the front portion, and this elevated part of 
the frame is designated by 2. 
33 represent bars supported on the top of 

the frame 2, extending transversely thereon, 

and projecting beyond the frame at one end 
for a purpose to be hereinafter referred to. 
These bars carry a series of bearings, (indi 
cated by 4,) in which are journaled the wire 
twisters. These twister's are formed of metal 
tubes 5, provided at their front ends with 
spring-jaws 6, which are secured to the tube 
diametrically opposite each other, and their 
front end portions converge and are nor 
mally in engagement with each other, as 
shown in Fig. 4. The ends of the jaws are 
reversely curved, as indicated at 7, and each 
jaw is provided with two apertures, (indicated . 
by S and 9, respectively,) the apertures 8 be 
ing in the converging portions of the jaws 
and the apertures 9 being in the curved ends. 
The rear end of each tube carries a spring 

spool-holder 10, in which the spools of wire II 
are supported. The spring - holders bear 
against the ends of the spools with sufficient 
force to prevent the wire running off the 
spools loosely, or, in other Words, they regul 
late the tension of the Wire as it is unwound 
from the spools. Each holder carries two 
spools of wire, and the Wire from each spool 
is carried through the tube and passes out 
through the opening S in One of the jaws G 
and then through the Opening 9 in Said jaw, 
and these jaws effect the twisting of the wire 
adjacent to their ends when the machine is in 
Operation. 
As shown in Fig. 1, the tubes 5 vary in 

length, and the long and short tubes are ar 
ranged alternately across the machine, and 
the object of so arranging them is that they 
may be spaced closer together than they could 
be if they were of equal length, as sufficient 
room must be provided to permit the Spool 
carriers to revolve freely. Each of the tubes 
5 is provided with a pinion 12, rigidly secured 
thereon. These pinions are of uniform size 
and mesh together, thereby transmitting uni 
form motion from One tube to the other 
throughout the series. 

13 represents the main driving-shaft, jour 
naled in suitable bearings 14, which are Sup 
ported on a lateral extension 15 of the frame 2. 

16 is the driving-pulley, loosely mounted 
on the shaft, 13 and provided with a clutch 
member adapted to engage with the clutch 
member 17, which is rigid on the driving 
shaft. The inner end of the driving-shaft 
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carries a beveled gear 18, which meshes with 
a beveled gear 19 on a shaft 20, which is jour 
nated in suitable bearings on the cross-bars 
3. The shaft 20 carries a pinion 21, which 
meshes with a pinion 22 on a shaft 23, which 
shaft is also supported in bearings on the 
cross-bars 3, and the pinion 22 meshes with 
the pinion 12 on the adjacent tube 5. Motion 
is therefore transmitted to the twisters from 
the driving-shaft 13 through the medium of 
the beveled gears 18 and 19 and the pinions 
21 and 22, as will be clearly understood. 
24 represents a shaft journaled in bearings 

25 on the extended ends of the bars 3, and 
this shaft carries a gear 26, which will be 
termed the “governing-gear,’ as it regulates 
the number of twists formed in the Wire be 
tween the slats. The gear 26 meshes with a 
gear 27, which runs as an idler and is carried 
on a stub-shaft 2S, which may be vertically 
adjusted, for a purpose to be hereinafter ex 
plained. The shaft 20 carries on its end a 
pinion 29, which meshes with the idler-gear 
27, and the gear 26 is driven through the me 
dium of the pinion 29 and the gear 27. 

30 represents a shipping-lever pivoted in 
termediate of its length on a bracket 31, se 
cured to a cross-piece 32 at the ends of the 
bars 3, said lever being provided at one end 
with a fork 33, which engages an annular 
groove in the hub of the driving-pulley 16. 

34 represents a sliding bar supported on a 
bracket 35, Secured to the end of one of the bars 
3 and having at its outer end an upwardly 
projecting pin 36, which passes through a slot 
37 in the end of the shipping-lever 30. The 
sliding bar 34 is provided intermediate of its 
ends with an elongated opening 38, through 
which a pin 39 extends and is rigidly secured 
in the horizontal nember of the bracket 35. 
The sliding bar 34 is also provided at its end 
with an upwardly-extending plate portion 40, 
having an inclined end face 41. The gear 
26 (see Fig. S) is provided with two diamet 
rically opposite holes, (indicated by 42,) into 
which pins 43 are inserted and during the 
course of the revolution of the gear 26 are 
adapted to engage the inclined face 41 of the 
sliding bar 34 and thereby move the bar end 
Wise and Operate the shipping - lever 30 to 
throw the pulley 16 out of engagement with 
the clutch 7. The end movement of the 
sliding bar 34 will be limited by the engage 
ment of the pin 39 with the end of the elon 
gated Opening 38 nearest to the inclined face 
41, and these parts will be so arranged that 
the lower end of the inclined face 4 will still 
be in engagement with the pin 43 after the 
end movement of the bar 34 has ceased, and 
it will thereby act as a stop for the gear 20 
and Stop the movement of the twister's simu 
taneously. The stopping of the gear 26 Oc 
Curs almost simultaneously with the move 
ment of the pulley 16 out of engagement with 
the clutch 17. Either one or both of the pins 
43 may be inserted in the gear 26, as circum 

586,671. 

stances will delmand, the second pin being in 
dicated by dotted lines in Fig. S. 
The number of twists formed in the Wire 

between the slats is regulated in the follow 
ing manner: As shown in the drawings, the 
pinion 29 contains one-third the number of 
teeth in the gear 26, and Only One pin 43 is 
carried by the gear 26. As the gear 2G de 
rives its movement from the gear 29, it is ob 
vious that the pinion 29 will make three com 
plete revolutions while the gear 26 is making 
one revolution, and consequently the twisters 
will be given three complete revolutions while 
the gear 20 makes one revolution, and at the 
end of the revolution the twisting mechanism 
will be stopped by the stopping of the gear 
26, as already described. The pinions 29 are 
intended to be changed, as desired, to increase 
or diminish the number of twists to be given to 
the Wires between the Slats--as, for instance, 
if two twists were to be given the pinion 29 
Would contain half the number of teeth that, 
are on the gear 26, and if One twist only Were 
required both pins 43 would be inserted in 
the gear 26 and the gear would therefore be 
stopped at the completion of a half of its rev 
olution, which would result in stopping the 
pinion 29 at the end of the complete revolu 
tion. It is to accommodate the different sizes 
of the pinions 29 that the support which car 
ries the stub-shaft 2S, on which the idler 27 
is journaled, is made vertically adjustable, 
as will be readily understood. 
44 and 45 indicate spaced parallclba's suit 

ably supported on the frame 2, a pair of these 
bars being arranged on opposite sides of the 
machine. These bars are vertically slotted, 
as indicated at 40, to receive the depending 
arms 47 of a plate 4S. These plates are each 
provided with vertical slotted openings 49, 
in which spring-actuated bearingS 50 are Sup 
ported to have opposite vertical movement 
against the tension of the Springs 51, which 
may be either in the form of rubber cushions 
or coiled metal Springs, as preferred. In the 
bearings 50 are journaled upper and lower 
presser-rollers 52, which are alranged just in 
advance of the ends of the twisting-jaws (3. 

53, represents a shaft extending trans 
versely across the machine and supported in 
bearings 54, secured to the outer faces of the 
parallel bars 44 and 45, and this shaft carries 
at each end an octagonal disk 5.5, which disks 
are eccentrically mounted on the shaft 53. 
The disks 55 are arranged to work in an open 
ing 56, formed in the plates 4S, to engage the 
side Walls of Said openings Whell rotated, and 
by this means the plates 4S may be longi 
tudinally adjusted on the bars 44 and 45, and 
thereby adjust the position of the presser 
rollers 52 relative to the front, end of the 
twisting-jaws, for a purpose which will be re 
ferred to hereinafter. The shaft 53 Carlies 
at one end a hand-wheel 57, by means of which 
the shaft may be turned in its bearings. 

5S represents a rake-bar extending across 
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the machine and supported at its ends be 
tween the parallel bars 44 and 45. The teeth 
59 of the rake-bar project upwardly between 
the twisters, and the rake-bar is adapted to 
have intermittent reciprocating movement to 
and from the presser-rollers 52. This move 
ment is imparted to the rake-bar by the fol 
lowing-described mechanism: 

Rigidly secured to the hub of the driving 
pulley 16 is a sprocket-wheel 60, which is con 
nected by a chain 61 to a sprocket-wheel (32 
On the end of a shaft, 63. This shaft (33 is 
supported in bearings 64 on the frame 1 and 
a hanger 65, depending from the frame 2, and 
carries at its opposite end a sprocket-wheel 
(56. A shaft 67 is journaled in suitable bear 
ings in the frame 2, and a sprocket-wheel 
6S is loosely mounted on this shaft in a line 
ment with the sprocket-wheel 66, and these 
Sprocket-wheels are connected by a chain 69. 
The hub of the sprocket-wheel 68 is provided 
with an annular groove 70, with which the 
lever 71 engages, the lever being provided 
with a curved recess 72 for this purpose. The 
lever is loosely pivoted at one end to a stud 
73, projecting inwardly from the frame 2, and 
is connected at its opposite end to a lever 74 
by means of a link 75. 
The lever 74 is pivoted at its lower end to 

the frame 1 and is confined intermediate of 
its ends in an elongated opening 76 in a plate 
77, the latter being secured to the frame 2. 
The shaft 67 carries a pinion 7S rigidly se 
cured thereon, and this pinion carries a clutch 
member 79 on its face, adapted to engage a 
clutch member S0 on the adjacent face of the 
Sprocket-wheel 68. By moving the lever 71 
the clutch members 79 and 80 are engaged or 
disengaged, and when engaged the pinion 7S 
will receive movement from the sprocket 
wheel (3S, which latter is always running when 
the belt-pulley 16 is running. The pinion 7S 
meshes with a gear S1 on a shaft, S2, journaled 
in suitable bearings S3 on the frame 2. The 
shafts 67 and S2 carry, respectively, at their 
ends a pinion S4 and gear S5, similar to the 
pinion and gear 7S and SI and moving uni 
formly with them. 

S6 represents rack-bars, one at each side of 
the frame, the teeth 87 of which engage the 
gears S and S5. These rack-bars are con 
nected at one end to the rake-bar 5S and carry 
at their other ends lateral arms SS, the ends 
of which arms slide between the parallel bars 
44 and 45. On the inner edge of one of the 
rack-bars a lateral projection 89 is formed, 
having the inclined side face 90, which as the 
rack moves forward engages the lever 71 and 
rocks it to disengage the clutch members 79 
and S0 and stop the further movement of the 
pinions 7S and consequently of the rack-bars. 
As soon as the clutch members 79 and SO are 
disengaged the rake-bar 58 is free to move 
back to its normal position, and this back 
ward movement is caused by the spring 91, 
attached to the rake-bar 5S and to one of the 
transverse bars 3. 

The forward movement of the rake-bar 5S 
serves to throw the twisting mechanism into 
gear in the following manner: Leading from 
the rear of the rake-bar 58 is a rope or flexi 
ble chain 92, which passes through the front 
bar 3 and around two pulleys 93 and 94, se 
cured to the rear bar 3, and is then connected 
to the sliding bar 34 at a point between the 
pin 39 and the beveled end 40. The pin 39 
serves as a pivot on which the slide-bar can 
oscillate, and therefore when the rake-bar 58 
moves forward the cord 92 will pull the front 
end of the slide-bar 34 out of engagement with 
the pin 43 on the gear 26 and at the same time 
cause it to slide forwardly and thereby rock 
the shipping-lever 3() on its pivot and throw 
the pulley 10 into engagement with the clutch 
17, when the twisters will begin to operate. 
The engagement of the pulley with the clutch 
will occur just as the lake-bar reaches the 
limit of its forward movement and is free to 
be retracted. The backward movement of 
the rake-bar will slacken the rope 92, and the 
spring 95 will rock the slide-bar in the oppo 
site direction and bring its beveled face 41 
again in position to be engaged by the pin 43. 

96 represents track - rails secured to the 
frame 1, and on these rails the wheels 97 of 
the carriage 98 run. The side bars 99 of the 
carriage are provided with a series of holes 
100, preferably arranged in a series of rows 
of three holes arranged diagonally across the 
bars, as clearly shown in Fig. 1, and these 
holes are for the reception of a Series of pins 
101, which are adapted to be engaged by the 
free ends of a pair of dogs 102, pivoted on the 
rake-bar 5S. 
When the rake-bar is in its retracted posi 

tion, the dogs 102 are supported on the shaft 
S2 and their ends are out of engagement with 
the pins 101. The free ends of the dogs are 
downwardly curved, as clearly shown in Fig. 
5, and as the rake-bar moves forward the 
curved ends of the dogs 102 will engage with 
two of the pins 101 and move the carriage for 
Ward. 

103 represents locking-dogs carried on a 
shaft 104, journaled to revolve in suitable 
bearings in the frame 2. One end of this rod 
is provided with a hand-wheel 105, by means 
of which the dogs may be lifted out of en 
gagement with the pins 101 with which they 
normally engage. The dogs 103 are for the 
purpose of preventing back Ward movement 
of the carriage. The extent of the forward 
movement of the rake-bar is always uniform, 
but the forward movement of the carriage 9S 
is always somewhat less than the movement 
of the carriage, this difference in the move 
ment being in every case caused by the lost 
Imovement of the dogs 102 before they engage 
the pins, and the object of this lost move 
ment is to provide for the shortening up of 
the Wire as it is twisted. When the pins 101 
are set to give the carriage its extreme move 
ment, there will be no lost movement other 
than that already referred to, but when the 
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pins 101 are adjusted to still further lessen 
the movement of the carriage relative to the 
rake-bar the dogs 102 will slide forward a 
short distance on the side rails 99 before they 
engage With the pin. The purpose of adjust 
ing the movement of the carriage is to regul 
late the number of twists which are formed in 
the wires between the slats, and of course the 
gearing which regulates the twisting mechan 
ism will be properly adjusted to coöperate 
with the adjustment of the pins on the car 
I’lage. 
At the front ends of the side bars 99 are se 

cured two vertical standards 106, and these 
standards are provided at their upper ends 
with a series of holes 107. (See Fig. 10.) 

108 represents a cross-bar supported on the 
upper ends of the standards 106 and adjust 
ably secured in position by means of pins 109, 
which pass through the bar into one of the 
openings 107. The bar 108 is provided with a 
series of vertical projections 110, and these 
projections are adapted to engage the edge of 
one of the slats 111 to carry the web forward 
as it is formed. When the carriage reaches 
the limit of its forward movement, the web is 
disengaged from the projections 110 and the 
dogs 103 are lifted out of engagement with 
the pins 101, when the carriage may be pushed 
back to again engage with one of the slats of 
the web, the intention being that the webs 
shall be continuous and afterward cut up into 
the desired lengths to form the crates. 
At certain intervals in the Web-for in 

stance, where it is intended to sever the dif 
ferent lengths-it Will be sometimes neces 
sary to form additional twists in the wire be 
tween the slats, and this may be accom 
plished by the operator grasping the pin 36 
and rocking the slide-bar 34 in its pivot 39 to 
move the beveled end 40 out of the path of 
travel of the pin 43 on the gear, and it may 
be held out of position until the desired num 
ber of twists are formed in the wire. 

In operation the series of jaws 6 are ar 
ranged so that the openings between them 
will be in horizontal alinement in order that 
a slat may be pushed through them from one 
side of the machine. The ends of each pair 
of wires in each twister are twisted by hand 
at the beginning of the operation, and the 
gear 26 is set so that the pin 43 will be in en 
gagement with the end of the beveled face 
41, and the sliding bar 34 will therefore be 
at the extreme of its backward movement 
and the pulley 16 will consequently be out of 
engagement with the clutch 17. The pulley 
will then be started and the attendant will 
operate the lever 74 to throw the clutch mem 
bers 79 and S0 into engagement, when the 
rake-bar 5S will be moved forward and carry 
the slat in between the rollers, and as the 
rake-bar reaches the extent of its forward 
movement the pulley 16 will be moved into 
engagement with the clutch 17, as heretofore 
described, and at the same time the beveled 
end of the slide-bar 34 will be moved out of 

engagement with the pin 43. The twisting 
devices will then begin to operate and con 
tinue until again stopped by the pin 43 com 
ing in engagement with the beveled end of 
the slide - bar 34, which in the meantime 
has been returned to the position to be SO en 
gaged. The twisters will then stop and the 
attendant will again operate the lever 74 to 
cause the rake-bar to again move for Ward to 
carry another slat, which has in the mean 
time been placed in the jaws, forward be 
tween the presser-rollers 52, and the opera 
tion will continue in this manner, if neces 
sary, all day. The front end of the carriage 
will approach within about twelve inches of 
the presser-rollers and five or six slats will 
have to be Weaved together before the front 
slats can be engaged With the projections 110 
on the bar 10S, but after being once engaged 
with the carriage the carriage will carry the 
Web forward as it is formed and keep it in a 
taut position during the entire operation. 
The presser-roller's 52 will, by reason of their 
spring - actuated bearings, press the wire 
firmly down upon the slat, and also hold the 
slat firmly in position during the twisting op 
eration. It will be apparent that as the rake 
bar always moves a uniform distance for 
Wardly and it always engages the real edge 
of the slats the distance between the rear 
edges of the adjacent slats will be uniform 
throughout the Web regardless of any varia 
tions in the widths of the slats. It is also Ob 
vious that by changing the extent of the for 
ward movement of the carriage the distance 
between the several slats lmay be varied at 
pleasure, and as the pressure-rollers are ad 
justable laterally they may be moved into 
position to coöperate with the carriage at all 
times to regulate the distance between the 
slats. It will also be observed that the twist 
ers are intermittently operated, and also that 
the rake-bar reciprocates intermittently, and 
that the movements of the twisters and the 
rake-bar alternate. 

It will be understood that changes in the 
form, proportion, and minor details of con 
struction may be resorted to without depart 
ing from the spirit or sacrificing any of the 
advantages of this invention. 

Having thus described my invention, what 
I claim is 

1. In a crate-machine, the combination of 
a series of wire-twisters, a pair of presser 
rollers extending across the machine in ad 
vance of the twisters, means to adjust the 
rollers toward or away from the twisters, a 
rake-bar to carry the slats successively to the 
presser-rollers, and mechanism to operate the 
twisters and rake-bar intermittently and al 
ternately, substantially as described. 

2. In a crate-machine, the combination of 
a series of wire-twisters, a pair of presser 
rollers, a rake-bar to carry the slats succes 
sively to the presser-rollers, mechanisms to 
operate the twisters and the rake-bar, and 
means connected to the rake-bar to automat 
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ism, substantially as described. 
3. In a crate-machine, the combination of 

a series of wire-twisters, and mechanism to 
rotate them, of a governing-gear to actuate a 
clutch mechanism to stop the twister-operat 
ing mechanism, Substantially as described. 

4. In a crate-machine, the combination with 
the driving-shaft, a driving-pulley loosely 
mounted thereon and having a clutch mem 
ber, and a clutch member rigid on the shaft, 
of a pivoted shipping-lever engaging the pull 
ley, a sliding bar connected to the shipping 
lever, a series of wire-twisters operatively con 
nected to the driving-shaft, a pair of presser 
rollers, a reciprocating rake-bar to carry the 
slats successively to the rollers, and a rope 
connected to the rake-bar and the sliding bar 
to operate the latter to cause the engagement 
of said clutch members, substantially as de 
scribed. 

5. In a crate-machine, the combination with 
the driving-shaft, the driving-pulley loosely 
mounted thereon and having a clutch mem 
ber, and a clutch member rigid on the shaft, 
of a series of wire-twisters operatively con 
nected to the driving-shaft, a governing-gear 
to control the movement of the twisters, said 
gear having a projection on one of its faces, 
a pivoted sliding bar having an inclined face 
at one end arranged in the path of travel of 
said projection, a pivoted shipping-lever con 
nected to the other end of the sliding bar and 
engaging the driving-pulley, a pair of presser 
rollers, a reciprocating rake-bar to carry the 
slats to the rollers, and a cord connecting the 
rake-bar and the sliding bar to rock the lat 
tier and slide it endwise, substantially as and 
for the purpose specified. 

6. In a crate-machine, the combination of 
a series of Wire-twisters, a pair of presser 
rollers, a reciprocating rake-bar to carry the 
slats successively to the presser-rollers, a car 
riage movable on the frame of the machine 
and adapted to engage the Web to carry it 
forward as it is formed, devices connected to 
the rake-bar to intermittently move the car 
riage, and mechanism to intermittently and 
alternately move the twisters and the rake 
bar, substantially as described. 

7. In a crate-machine, the combination of 
a carriage to engage and carry forward the 
Web, said carriage having a Series of adjust 
able pins, a reciprocating rake-bar, dogs piv 
oted to the rake-bar to engage said pins, and 
means to intermittently reciprocate the rake 
bar, substantially as described. 

S. In a crate-machine, the combination of 
a carriage movable on the frame of the ma 
chine and adapted to engage and carry for 
ward the Web and having a series of holes 
formed in its side bars, a Series of pins mov 
ably inserted in said holes, a reciprocating 
rake-bar supported on the machine-frame, 
dogs pivotally connected to the rake-bar with 
their ends downwardly curved and normally 
supported out of engagement with said pins 

5 

but adapted to engage them when the rake 
bar is moved forwardly, whereby the carriage 
moves a less distance than the rake-bar, and 
locking-dogs pivoted on the frame and en 
gaging said pins to prevent back movement 
of the carriage, substantially as described. 

9. In a crate-machine, the combination with 
the twisting mechanism, the presser-rollers, 
and the reciprocating rake-bar, of a carriage 
provided at its front end with vertical stand 
ards, a cross-bar adjustably connected to Said 
standards, vertical projections on Said bar 
adapted to engage one of the slats of the Web, 
whereby the web is carried forward from the 
twisting devices and maintained in a taut po 
sition, substantially as described. 

10. In a crate-machine, the combination 
with a series of wire-twisters, a pair of presser 
rollers, a driving-shaft operatively connected 
to the wire-twisters, and a driving-pulley 
loosely mounted on the driving-shaft, of a 
reciprocating rake-bar to carry the slats to 
the presser-rollers, a sprocket-wheel attached 
to the driving-pulley to move with it, rack 
bars connected to the rake-bar, gears engag 
ing the rack-bars, a tid gearing interposed be 
tween said gears and the sprocket-wheel to 
transmit movement from the latter to the 
former, substantially as described. 

11. In a crate-machine, the combination 
with a series of wire-twisters and a pair of 
presser - rollers, a driving-shaft operatively 
connected to the wire-twisters, and a driving 
pulley loosely mounted on the driving-shaft, 
of a reciprocating rake-bar to carry the slats 
to the presser-rollers, a sprocket-wheel at 
tached to the driving-pulley to move with it, 
rack-bars connected to the rake-bar, the gears 
engaging the lack-bars, gearing interposed 
between said gears and the sprocket-wheel 
to transmit movement from the latter to the 
former to move the rake-bar forward, and a 
spring connected to the rake-bar and a fixed 
part of the frame to move the rake-bar back 
ward, substantially as described. 

12. In a crate - machine, the combination 
with a reciprocating rake-bar, rack-bars con 
nected to said rake-bar and operatively en 
gaged with a revoluble gear, a pinion rigidly 
mounted on a shaft to engage Said gear, a 
sprocket-wheel loosely mounted on said shaft, 
said sprocket-wheel and pinion each having 
a clutch member adapted to engage with each 
other, gearing connecting said sprocket-wheel 
and the main driving-shaft to transmit move 
ment from one to the other, a pivoted ship 
ping-lever engaging said sprocket-Wheel, an 
operating-lever connected to said pivoted 
lever to throw the clutch members of the 
sprocket-wheel and pinion into engagement, 
and a device carried by the rack-bar to en 
gage the shipping-lever to operate it to disen 
gage the clutch members, substantially as de 
Scribed. 

13. In a crate-machine, a wire-twister Con 
sisting of a tube through which the wires pass, 
spring-jaws secured at opposite points at One 
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end of said tube, the free end portions of the 
jaws converging and normally engaging each 
other, the ends of said jaws being reversely 
curved, and each jaw provided with two open 
ings for the passage of the wire, one of the 
openings being in the converging portion of 
the jaw and the other opening in the curved 
end, substantially as described. 

14. In a crate-machine, a wire-twister con 
sisting of a tube, spring-jaWS Secured at One 
end of the tube and each jaw provided with 
two openings for the passage of the wire, and 
a spring spool-holder at the other end of the 
tube in which the spools of wire are journaled 
and frictionally engaged by the sides of the 
spool-holder, for the purpose specified. 

15. In a crate-machine, the combination 
with a series of wire - twisters, of a pair of 
presser-rollers journaled in bearings on slid 
able supports, said rollers being adjacent to 
and in advance of the ends of the twisters, 
means to adjust the slidable supports to move 
the rollers relatively to the twisters, and a 
reciprocating rake to carry the slats from the 
twisters to the presser-rollers, substantially 
as described. 

16. In a crate-machine, the combination 
with a series of wire-twisters, of plates slid 

ably supported on the frame, said plates hav 
ing vertical slotted openings, spring-actuated 
bearings in said slots, presser - rollers jour 
naled in Said bearings, calms mounted to Work 
in openings in the plates to adjust said plates 
longitudinally to vary the distance between 
the presser-rollers and the wire-twisters, and 
a reciprocating lake to carry the slats from 
the twisters to the rollers, substantially as 
described. 

17. In a clate-machine, the combination 
with the wire-twisters and presser-rollers, of 
a reciprocating rake-bar to move the slats 
from the twisters to the rollers, a carriage to 
support and carry the web from the rollers 
as it is formed, devices interposed between 
the rake-bar and the carriage, whereby the 
latter is moved a less distance than the former, 
and means to adjust the extent of movement 
of the carriage, Substantially as described. 

In testimony that I claim the foregoing as 
my own I have hereto affixed my signature in 
the presence of two witnesses. 

FRANK 13, SITES. 
Witnesses: 

JNO. P. CAMERON, 
IIENRY B. HARRIS. 
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