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Company, Cleveland, Ohio, a corporation of 
Delaware 
Application May 28, 1935, Seria No. 23,86 

24 Claims. 

This invention relates to improvements in 
spacers, that is to say machines adapted to move 
either the work or the operating tool step by step 
through a plurality of predetermined operating 
positions. In the present instance the machine 
automatically comes to a stop at each operating 
point, and these points need not be spaced uni 
formly, but may be at varying distances apart. 
The invention is herein disclosed as enabodied 
in a paper cutting machine resembling in some 
respects the paper cutting machine covered by 
Taylor Patent No. 1901,677, dated March 14, 
1933. It will be obvious however that in some 
of its aspects the present invention is capable 
of application to machines of widely different de 
sign for purposes of a quite different character. 
One of the objects of the invention is the pro 

vision of a novel means for mounting the stops 
which define or locate the points On the work 
where the desired operations are to be performed, 
the mounting being such that the set up of stops 
may be made entirely outside of the machine 
while the latter is being employed on a totally 
different job. 
Another object is the provision of a stop car 

rier having a plurality of sets of stops, with its 
stops being movable as a whole to occupy any one 
of several different positions, thereby bringing 
into operative relation any one of a like number 
of sets of stops so as to determine or locate the 
stop positions of any one of several different se 
ries of cuts, whereby a sheet of paper or a stack 
of sheets may be cut into Several Sections ac 
cording to a predetermined plan, and then each 
Section cut into a number of pieces, all without 
any new set up of the machine other than a 
movement of the stop carrier to a new position. 
Another object is the provision of transmis 

Sion mechanism with electrical control means 
governing the forward travel of the moving ele 
ment of the machine, and hand operated reverse 
travel control means so arranged as to preclude 
the actuation of the electrical control means dur 
ing reverse travel. 
A further object is the provision of a hand 

control element moving angularly to effect con 
trol for travel in one direction and longitudinally 
to effect control for travel in the opposite direc 
tion. 
A further object is the provision of means for 

automatically starting the traveling element for 
Ward at high speed after the machine has op 
erated at a given station or point of Operation in 
case the next station is positioned forward fur 
ther than a predetermined distance, and to auto 

(C. 21-54) 
matically start the travel forward in low speed in 
case the next operating position is less than the 
Said predetermined distance, it being observed 
that where the forward travel is instituted at high 
Speed the transmission is automatically shifted 
to low speed just before the cutting point is 
reached. 

Still another object is the provision of a con 
venient wobble stick operation of the electrical 
control means for the transmission. 

Other objects and features of novelty will ap 
pear as We proceed with the description of that 
embodiment of the invention which, for the pur 
poses of the present application, we have illus 
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trated in the accompanying drawings, in which i5 
Fig. 1 is a side elevation of a portion of a paper 

cutting machine showing the driving and trans 
mission means with the back gauge at the for 
Ward end of its travel, part of the transmission 
case being broken away in order to more fully 
illustrate the invention. 

Fig. 2 is an end view of that part of the ma-. 
chine which is shown in Fig. 1. 

Fig. 3 is a plan view, partly in horizontal sec 
tion, showing the transmission together with the 
manual control means therefor. 

Fig. 4 is an elevational view, partly in vertical 
Section, of a portion of the transmission control 
including the electromagnets for shifting the 
transmission to high speed and low speed, re 
spectively. 

Fig. 5 is a horizontal sectional view of a por 
tion of the transmission together with the fric 
tion clutch therefor. 

Fig. 6 is a side elevation of the machine on a 
Smaller Scale, showing a cable so connected as to 
move proportionately with the travel of the back 
gauge, this cable operating the traveling control 
unit which cooperates with the fixed stops for de 
termining stop positions. 

Fig. 7 is a front elevation showing the traveling 
control unit and the stop carrier with stops 
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mounted thereon for cooperation with the travel 
ing unit. 

Fig. 8 is an end view of the construction shown 
in Fig. 7. 

Fig. 9 is a vertical sectional detail view taken 
substantially on the line 9-9 of Fig. 7. 

Fig. 10 is a detail elevational view of a main 
and an auxiliary stop with portions of the travel 
ing control unit in cooperative relation there 
with. 

Fig. 11 is a detail view, partly in section, of the 
automatic switch operated by the crank shaft of 
the machine for instituting forward travel of the 
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back gauge as soon as a given cut has been con 
pleted. 

Fig. 12 is a front elevational view of the upper 
portion of the machine, with the stop carrier re 
moved. 

Fig. 13 is a plan view illustrating certain of 
the pulleys over which runs the cable that drives 
the traveling control unit. 

Fig. 14 is a front elevation, partly diagramma 
tic, showing the wobble stick control element with 
the push buttons arranged to be operated there 
by. 

Fig. 15 is a side elevational view of the same. 
Fig. 16 is a fragmental horizontal sectional 

view on a larger scale illustrating means for re 
turning the transmission to neutral or stop po 
sition when the back gauge has reached a prede 
termined limit of forward travel. 

Fig. 17 is a fragmental vertical Sectional view 
taken substantially on the line f-f of Fig. 3. 

Fig. 18 is a detail elevational view on a larger 
scale looking in the direction of arrow 8, Fig. 3, 
and showing the automatic throw-off which oper 
ates when the back gauge in traveling rearward 
ly reaches a predetermined limit of motion in 
that direction. 

Fig. 19 is a vertical sectional view on a larger 
scale of one of the main stops, taken substantially 
on the line 9-9 of Fig. 7. 

Fig. 20 is a detail horizontal section taken sub 
stantially on the line 20-20 of Fig. 7, and show 
ing the contacts carried by the traveling control 
unit for cooperation with the stops, and 

Fig. 21 is a wiring diagram of the electrical 
control for the transmission. 

Referring to the drawings, the table of a paper 
cutting machine is indicated at 25. This table 
is adapted to support a stack of sheets to be cut, 
and the stack is adapted to be moved forward 
step by step in response to pushing movements 
imparted to the stack by a back gauge 26, which 
slides over the table, being impelled by a screw 27 
which turns within a nut 28 that is attached to 
and depends from the back gauge 26. The Screw 
27 is caused to turn in one direction to induce 
forward travel of the back gauge, and in the Op 
posite direction to cause rearward travel thereof. 
In the drawings, the vertically movable knife 
which performs the cutting operation is not illus 
trated, but its position lengthwise of the table is 
indicated by the wooden cutting strip 29 (Fig. 1) 
set into the table to receive the knife when it 
descends. 
Across the front of the machine there is a rail 

30 supported upon brackets 3. A traveling con 
trol unit 32 slides on the rail 30, being moved 
along the length of the rail by a cable 33 or sin 
ilar flexible element. This cable noves propor 
tionately with the travel of the back gauge 26. 
One end thereof is connected to the back gauge 
by a clamp 34, from which it extends rearwardly 
to a pulley 35 carried by a bracket 36 on the ma 
chine frame. Thence the cable runs forwardly 
and upwardly to a pulley 37 mounted on a suit 
able bracket in the forward end of the machine 
frame. The cable is guided Over the top of pull 
ley 37 into the groove of a horizontal pulley 38, 
which is the lower of two pulleys turning upon 
the same axis. The cable runs part way around 
pulley 38 and then over to the left of the machine 
and around a pulley 39 which is carried on an 
arm 40 projecting from one of the brackets 3. 
From here the cable runs across the front of the 
machine parallel to rail 30. At the opposite side 
of the machine it extends around pulley 4, 

2,053,499 
mounted on an arm 42, and thence back to the 
center of the forward end of the machine frame 
and part way around pulley 42, mounted coaxial 
ly with pulley 38. Leaving pulley 42 the cable is 
guided downwardly over a vertical pulley 43 and 
underneath a second vertical pulley 44, from 
which it runs rearwardly to a post 45 to which 
it is secured. This postis mounted upon and pro 
jects upwardly from the back gauge 26. The fas 
tening means at one or both ends of the cable 
is adjustable in order to properly tension the 
cable. 
The traveling control unit 32 is provided with 

a pair of depending arms 46 and 47 having holes 
therethrough for the reception of a sleeve 48 
which surrounds the cable 33. This sleeve has a 
threaded portion, as indicated in Fig. 7, upon 
which is mounted a knurled nut 49 arranged be 
tween the depending arms 46, and 47. The sleeve 
48 is secured to the cable 33 by means of a set 
screw 50. A lock nut 5 is threaded onto one end 
of the sleeve 48. It will be apparent, therefore, 
that fine adjustments of the position of traveling 
unit 32 with respect to the cable may be obtained 
by loosening lock nut 5 and turning nut 49 to 
move the unit 32 with respect to the sleeve 48. 
The traveling unit 32 also has a long depend 

ing arm 52 with a pointer 53 on its lower ex 
tremity running over a scale 54 carried by a bar 
55 which is mounted on the lower ends of 
brackets 3. 
The brackets 3 also support the stop carrier 

56. This important element of the machine is a 
steel bar having a plurality of faces, four in the 
illustrated case, although in accordance with 
some of its aspects the invention may embody a 
bar with a single face only. In each face there 
are two guide grooves 5 and 58. In its ends the 
stop carrier bar 56 has central cone-shaped cavi 
ties for the reception of smooth cone-shaped cen 
ters similar to the dead center of a lathe. Pref 
erably both of these centers, numbered 59 and 
60 in the drawings, are threaded for longitudinal 
adjustment, not only for the purpose of making 
the bar 56 removable, but also for giving it lon 
gitudinal adjustability. The four-sided stop car 
rier 56 here shown is held in any One of its four 
different operative positions by a Spring latch 6 
pivotally mounted in one of the brackets 3 and 
provided with a finger 62 adapted to enter the 
groove 57 on the then lower face of the bar. 
When the latch 6 is depressed, obviously the stop 
carrier may be turned to any one of its other 
operative positions. 
The main stops which are used with the stop 

carrier 56 are shown at 63, see especially Fig. 19. 
Each stop has a rear rib 64 for engagement with 
groove 58 of the stop carrier, and a separate dove 
tail clamping piece 59 slidable within the dovetail 
groove 57, this clamping piece being mounted on 
the stop by means of a screw 65 extending through 
a smooth opening in the stop. The upper end of 
the stop is recessed on its forward face. In the 
recess there is mounted an annular metal contact 
66 which is carried upon a fiber washer 67, the 
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washer being supported in turn by a bolt 68 which 
is mounted in the stop. The contact 66 is thus 
completely insulated. To the rear of the stop, 
and supported upon this same bolt 68, there is an 
angular finger 69 which extends to the rear an 
appreciable distance. A nut 70 on the bolt 68 
Serves to lock these various parts in place, 

Each of the stops 63 is provided with two 
threaded openings T spaced apart horizontally. 
An auxiliary stop 2 may be mounted upon stop 
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2,053,499 3. 
63 by means of a screw 73 extending through a 
slot in the auxiliary stop and threaded into one or 
the other of the holes . The auxiliary stop is 
held against turning by a rib 74 projecting from 
its rear surface and fitting into a groove 75 formed 
across the front Surface of stop 63. By loosen 
ing the screw 73, the Operator is enabled to move 
the auxiliary stop 72 along until the desired point 
of adjustment is reached, when the screw is tight 
ened down and the auxiliary stop thereby locked 
in position. At the rear of the auxiliary stop 
there is a recess in which is mounted an annular 
metallic contact 6 surrounding and supported 
upon a bolt , from which it is insulated in the 
same manner as is the contact 66 on the main 
Stop. 
The main stops 63 are positioned along the 

length of the stop carrier 56 to define the positions 
of the main cuts, in other words cuts which are 
spaced apart more than the width of one of the 
stops 63. It will be understood that a consider 
able number of stops will be mounted on a given 
side of the stop carrier in actual practice, al 
though in Fig. 7 of the drawings only three main 
stops are illustrated. It frequently happens that 
trims are to be taken out between the printed 
parts of a sheet, as for instance a sheet of labels, 
and in that case the trim cut may be spaced from 
the adjacent main cut a matter of only a small 
fraction of an inch. In such cases the auxiliary 
stops are used, which take care of all spacing less 
than the width of one stop 63. 
When the back gauge 26 is moving forward the 

traveling unit 32 is thereby caused to move across 
the front end of the machine from right to left, or 
in the direction indicated by the arrow in Fig. 10. 
The figures on gauge 56, as marked by the pointer 
53, indicate the length of uncut sheet after a given 
cut is made. As explained in the said Taylor 
Patent 1901,677, it is desirable that the rate of 
movement of the back gauge be rapid throughout 
the greater part of its travel, but that in the in 
terest of accuracy the back gauge should travel 
at low speed just before each stop position is 
reached. 
The traveling unit.-On the traveling control 

unit 32 there are two bell-crank levers 8 and 9 
which are mounted to turn about a pivot bolt 80. 
Coil springs 8A and 82, respectively, tend to draw 
each of the vertical arms of these two levers to 
Ward the right. The movement of lever, 78 in this 
direction is limited by an adjustable stop 83, While 
lever 9 has an angular finger 84 at its upper end 
which normally engages and depresses a push 
button 85, and has its clockwise movement limited 
thereby. On the lower arm of bell-crank lever 78 
there are mounted a pair of metallic contacts 86 
and 87, while on the lower arm of lever 9 there 
are a pair of similar contacts 88 and 89. Each 
of these four contacts has a cylindrical hole there 
through which fits over a correspondingly shaped 
block of insulation 90, these two parts being keyed 
together to prevent relative rotation, as indicated 
in Fig. 20. The blocks 90 have annular fanges 
9 which serve to space the contacts from the 
arms of evers 78 and 79. The blocks 90 are Sup 
ported upon the arms by bolts 92, and are pre 
vented from turning by means of pins 93 which 
are caused to extend through holes in the levers 
and into holes in the blocks, and are held against 
longitudinal movement by the nuts on the bolts. 
Flexible leads 94, 95, 96 and 9 are soldiered to the 
contacts 86, 87, 88 and 89, respectively. 

It will be obvious that when the two contacts 86 
and 8 rest upon a disc 66, engaging the same on 

opposite sides of the center thereof, the leads 94 
and 95 will be brought into electrical communica-- 
tion. Similarly, when the contacts 88 and 89 are 
both in engagement with a disc 76, electrical com 
munication will be set up between the leads 96 
and 9. In either case, as will be explained here 
inafter, an electrical circuit will be completed 
Which will throw the transmission into neutral, 
thereby stopping the travel of the back gauge. In 
the Operation of the machine, as the traveling unit 
32 approaches a stop position the lever 78 or 79, 
as the case may be, is rocked upon its pivot as the 
forward contact on the lever rides up and over the 
contact disc on the stop. 

In Setting up the stops for the cuts on a sheet 
of labels or the like, the work may be done on a 
Separate set-up table as previously referred to, 
Or if desired it may be done on the present ma 
chine. With the carrier bar 56 in one of its four 
angular positions, a sheet is placed upon the table 
against the back gauge. The gauge is noved for 
ward until the first line of cut comes directly 
under the knife of the machine. One of the stops 
63 is then slid along carrier bar 56 until the disc 
66 on the stop engages both of the contacts 86 
and 87, When a signal lamp 98 will be energized. 
When this occurs the operator will know that the 
stop is correctly positioned for that cut, where 
upon he will tighten the screw 65 to lock the stop 
in position. He then moves the back gauge for 
Ward Until the next line of cut comes directly be 
neath the knife, and proceeds in like manner to 
locate and lock a Second main stop 63 in position. 
The trim cuts are located on the carrier bar 

by auxiliary stops 72 which are applied to the 
proper main stops 63. The screw 73 in such 
Case is left loose until the auxiliary stop is ad 
justed to such position that the contacts 88 and 
89 both engage the disc 6 and cause the light 
ing of lamp 98, when the screw 73 is tightened 
down to lock the auxiliary stop in position. This 
procedure is continued until stops are set for 
all of the parallel cuts to be made in the sheet. 

. Then a strip removed from the sheet by one of 
these cuts is placed on the table in a direction 
at right angles to its former direction, the car 
rier bar 56 is rotated through 90° and fixed in 
that position, and a set of stops is then ad 
justed on the front face of the bar to correspond 
with the points of cut on the said strip. A 
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Second strip removed from the original sheet 
is next placed on the table and the carrier bar 
56 revolved to a new position 90° from the 
previous one, whereupon a further set of stops 
is positioned upon the bar. In this manner it 
is possible by the use of a four-sided carrier bar 
to define the cut positions for the original sheet 
and for three strips removed from the sheet. 
The push button 85 supported at the top of 

the traveling unit 32 carries a disc 99 that is 
urged by the push button spring toward engage 
ment with contacts 00 and CO. Normally, how 
ever, the spring 82 pulls the lever 79 toward the 
right to apply preSSure to the push button 85 
sufficient in degree to cause disc 99 to engage 
contacts 0 and of , as shown in Fig. 7. When, 
however, the contact 88 rides over the top of a 
disc 76, during the travel of unit 32 toward the 
left, the bell-crank lever 9 is moved counter. 
clockwise to the position indicated in Fig. 10. 
and the disc 99 is caused to engage contacts foo 
and foo' which, as will be described hereinafter, 
causes a change in the transmission from high 
Speed to low speed. This action occurs of course 
only when the back gauge is moving the sheets 
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toward a trim cut, but the parts are so propora 
tioned and arranged that when a trim cut foll 
lows a main cut bell-crank 79 is tilted to release 
push button 85 by the time the main cut is made. 
Hence the travel of the back gauge is at low 
speed always in approaching a trim cut. At 
other times the bell-crank lever 9 is not dis 
turbed and remains in the position illustrated in 
Fig. 7, it being understood that no auxiliary stop 
is attached to a main stop except where a trim 
cut follows the main cut. We term this switch 
the Slow-fast Switch. 
A second push button O4 (Fig. 8) also carried 

by the traveling unit 32, normally makes elec 
trical engagement between two contacts OS and 
06 through a metallic disc 07. When the push 

button is pressed, this engagement is broken. 
Bell-crank lever 08, pivotally mounted at fo 
upon the traveling unit 32, carries at its lower 
forward extremity an anti-friction roller O. 
This roller is engaged and pushed rearwardly by 
the angular finger 69 on each main stop at a 
point of travel a short distance in advance of 
the point where the contacts 86 and 87 are 
electrically connected by the disc 66. This break 
ing of the circuit across the contacts 05 and 
06 serves to shift the transmission from high 

speed to low speed in a manner which will be 
presently described. 
Thus, the transmission is always operating at 

low speed just before a main point of cut is 
reached, and as previously stated the rate of 
travel from a main cut to a trim cut is at low 
speed throughout. The traveling unit 32, it will 
be observed therefore, comprises means for slow 
ing up travel before a main stop position, means 
for maintaining travel at the slow rate between 
a main and an adjacent trim cut position, and 
means for stopping the travel precisely at the 
cut position, whether main or trim. 
The transmission.-Referring now to Figs. 1 

to 5 inclusive, it will be noted that a V-pulley 
is fixed upon the rear end of feed screw 2. This 
pulley is driven by a V-belt f2 which runs over 
a second V-pulley, 3 keyed to one end of a shaft 
4 which is journaled in the transmission cas 

ing 5. - 
Power for operation of the transmission may 

be drawn from any suitable Source, Such as an 
electric motor, not herein illustrated, but des 
ignated diagrammatically at 6 in Fig. 21. The 
motor drives shaft upon which there is a 
fly-wheel 8 and a sprocket wheel 9. Chain 
20 runs over the latter and Over a Smaller 

sprocket wheel 2. The sprocket 2 is keyed 
to a sleeve 22, see Fig. 5, which is loose upon a 
shaft 23, the shaft being mounted in bearings 
24 carried by the transmission casing. The 

sleeve 22 is connected with shaft 23 through 
any suitable friction clutch. As illustrated here 
in, the sleeve 22 carries a metal disc 25. 26 
is a clutch element keyed to the shaft and carry 
ing a plate 27 which is resiliently drawn toward 
the element 26. Rings 28 of friction material 
are arranged on both sides of the disc 25. As 
will be obvious, this clutch construction will serve 
to transmit rotation from the sleeve f22 to the 
shaft 23 except when unusual resistance is pre 
sented, at which times it will slip and thereby 
protect the working parts of the machine. 
On the inner end of shaft 23 there is a bevel 

gear 29 which meshes continuously with bevel 
gears 30 and 3 ?, rotating them in opposite di 
rections. These two gears turn freely upon the 
shaft 4. A sprocket wheel 32 is also keyed 
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to shaft 23, and through a chain f33 drives a 
larger sprocket 84 which is fixed to a trans 
verse shaft fs that is journaled in the transmis 
Sion Casing below the level of shaft 4. The 
shaft 35 carries a worm 36 which meshes with 
a worm wheel 37 that has a hub that turns 
freely on the shaft f4. 38 is a collar keyed 
to slide upon shaft 4. At either end this col 
lar is provided With dog clutch teeth that are 
adapted to engage similar teeth on the hubs of 
gears 30 and 37. As will be apparent, there is 
a considerable speed reduction between shaft 23 
and worm wheel 37. Hence, when collar 38 
is shifted to engage gear 30, power is trans 
mitted to shaft 4 at high speed, whereas when 
collar 38 is shifted to engage worm wheel 37, 
power is transmitted to the shaft at low speed. 
The direction of travel is the same in both in 
stances, and is such as to turn screw 27 in the 
proper direction for imparting forward travel 
to back gauge 26. 
On the forward extremity of shaft 4 ex 

teriorly of the transmission casing 5 there is 
a collar 39 keyed to slide upon the shaft 4, and 
provided with dog clutch teeth for engagement 
With similar teeth on the hub of bevel gear 3. 
When this collar is shifted to the right from the 
position illustrated in Fig. 3, rotation is imparted 
to shaft 4 in a reverse direction and at high. 
speed. 

In the transmission casing above the shaft f f4, 
there is mounted a transverse rock shaft 40. 
On this shaft are keyed two yoke arms which 
engage the groove in collar 38 for shifting the 
latter to low speed, high speed, or neutral posi 
tion. Near One end the shaft 40 has keyed 
thereto a walking beam lever 42. A link 43 
extends upwardly from this lever to a crank arm 
44 which is slidably keyed to a control rod 45 
mounted in the frame of the machine for longi 
tudinal as well as rotational movements. Rota 
tion of rod 45 will therefore swing lever 42, 
rocking shaft 40, and shifting collar 38 from 
one operative position to another. 
On the frame of the machine in front of trans 

mission casing 5 there is pivotally mounted at 
46 a yoke lever 47 which engages collar f39 
and is thereby adapted to connect or disconnect 
the reverse drive. This lever 47 is also pivot 
ally connected to a sleeve 48 which Surrounds 
control rod 45, being held against movement 
longitudinally of the rod by means of two collars. 
49 pinned to the rod. It will be obvious there 

fore that when the rod 45 is pulled forwardly 
by manual force applied to its handle 50, the 
collar 39 will engage the hub of gear 3, 
throwing in reverse drive. 
We provide automatic disconnection of re 

verse drive when the back gauge reaches a pre 
determined position in its rearward travel. To 
this end the yoke lever 47 may be provided with 
an arm 5f which is adapted to be engaged by 
a downwardly projecting inclined finger 52 that 
is integral with an adjustable plate 53 mounted 
upon a depending bracket 54 of the back gauge. 
When this bracket reaches a predetermined po 
sition in its rearward travel, the finger 52 en 
gages an inclined Surface 55 on the arm 5 
and Swings that arm around, operating yoke 
lever 4 to disconnect the reverse drive. The 
inertia of the moving parts is quite Sufficient 
to carry out this operation. As soon as the op 
erator releases handle 50, a coil spring 56 
which surrounds the rod moves the latter longi 
tudinally rearward again to its normal position. 
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2,058,499 5 
This produces a further slight travel of collar 
39 outwardly on shaft 4, which is of no no 
ment however. 
When control rod f45 has been rotated in either 

direction to rock shaft 40 from the neutral pO 
sition shown in the drawings to a forward high 
speed or forward low speed position, We provide 
means for automatically interrupting Such for 
ward travel when the back gauge reaches a pre 
determined forward position. This means may 
consist of an anti-friction roller 5 rotatably 
mounted at the end of an arm 58 which is keyed 
to slide upon the control rod 45, or rather to 
permit the rod to slide with respect to this arm, 
the latter being held against bodily movement 
lengthwise of the machine frame by a bracket 
59 secured to the frame and having rod en 

circling members 60 and 6? between which the 
hub of arm 58 is positioned. 
On the back gauge there is a small bracket 
62 provided with a horizontal slot having a flared 

mouth facing forward. Assuming that the rod 
A 45 is turned out of normal position to effect 
forward travel of the back gauge, then when the 
bracket 62 reaches the roller 5, one or the 
other side of the flared slot in bracket 62 will 
engage the roller 57 and swing the arm 58 
back to neutral position, thereby acting through 
rod 45, crank arm 44, link 43, and walking 
beam lever 42 to throw the transmission to 
neutral and stop the back gauge tra Vel. 
We also provide means to prevent the control 

rod 45 from being pulled forward by the Oper 
ator to engage the reverse gear 3? while one of 
the forward drives is operating. This means 
consists of a pin 63 fixed in the rod 45, which 
pin engages the end wall of member 6 pre 
venting the forward movement of the rod 45 
except when the latter is turned to neutral posi 
tion, whereupon, in response to a forward pull 
upon the rod, pin 63 is free to move into a slot 
A 64 formed in member 68 at the proper angle. 

Electrical control.-We provide electrical con 
trol for the forward travel only of the back 
gauge, inasmuch as no automatic stopping is re 
guired when the back gauge is being reversed. 
Accordingly, manual control is regarded as Sufi- . 
cient for reverse travel. The shifting of the 
transmission to low speed position is accom 
plished electrically by means of the energization. 
of an electromagnet , which rocks the shaft & 
in a counter-clockwise direction to lock the 
Worm wheel. 3; to shaft i is for low Speed oper 
ation. Similarly, the transmission is shifted to 
high speed position by the energization of an 
electromagnet H, which tilts the rock shaft fit 
clockwise, thereby locking gear 3 to shaft é 
for high speed operation. The armatures of 
these electromagents are connected by links 65 
with the respective arms of Walking beam lever 
A 32. The walking beam 62 is normally held in 
neutral position, as illustrated in the drawings, 
by coil springs 86 and 67 surrounding vertical 
rods 68 and 69 pivotally connected to the ends 
of the walking beam. Sleeves or collars are 
pinned to the rods 68 and 69 and serve as abut 
ments for the upper ends of the Springs. The 
lower ends of the Springs abut in each case 
against a hollow screw A which is threaded 
into the lower extremity of tubular casing i2 
or 3 as the case may be. Lock nuts as hold 
these hollow screws in adjusted position. The 
rods 68 and 69 extend down into the hollow 
screws . 

It will be apparent that when the electromag 

net L is energized to pull down the left side of 
walking beam lever 42, spring 66 will be com 
pressed by the collar 70 on rod 68, and when 
the electromagnet is again deemergized, the spring 
66 will tend to return the Walking beam to neu 

tral position. Similarly the spring 67 opposes 
the downward movement of the right-hand end 
of lever 42 in response to the action of electro 
magnet H, and tends to return the lever to neutra 
position after electromagnet H is deenergized, 

75 is a spring plunger with an anti-friction 
roller f6 at its upper end, which normally fits 
into a notch 77 in a central arm 78 depending 
from lever 42. This plunger is urged upwardly 
by its spring f9, the tension of which may be 
adjusted as desired by a hollow screw 80 similar 
to the hollow screws 7 previously described. 
The plunger 75 therefore tends to center the 
transmission at neutral and to hold it there. 

In Fig. 11 I have shown at 8 the usual crank 
shaft of a paper cutting machine, which makes 
a single revolution for each cutting operation to 
force the knife down through the paper to make 
the cut, and then raises the knife to inoperative 
position. This is conventional construction and 
its more detailed illustration herein is not 
deemed necessary. The shaft is shown in Fig. 11 
in its normal position of rest. Formed upon the 
Crank shaft there is a can 82. When the shaft, 
8A makes its single revolution, and while the 
knife is rising to its inoperative position, the can 
82 engages and raises an anti-friction roller A83 
on an electric Switch, momentarily closing the 
SWitch and making a circuit through a pair of 
contacts 84 and 85 connected with conductors 
36 and 8. Just before the revolution of the 

shaft is completed, the roller 83 again descends 
and the electrical connection is broken. This 
momentary joining of the contacts 84 and 85 
causes the energization of electromagnet H in a 
manner Which Will be later described, and starts 
the travel of the back gauge forward at high 
speed. 
We provide a safety Switch for cutting out the 

electrical control when the manual control rod 
A 65 is pulled forward to connect the reverse drive 
gear 3 to shaft g. For this purpose we prefer 
to employ a push button Switch 88 which is nor 
mally held compressed by the rear end of rod 45, 
So as to complete an electrical connection be 
Ween contacts 88 and 90, these contacts being 
connected with conductors 9 and 92, respec 
tively. A circuit through these conductors must 
be complete as a prerequisite to the energization 
of either of the electromagnets T. Or H. When 
the rod 45 is pulled forward however, the spring 
(93 of the push button breaks the circuit, and 
hence no electrical operation is possible during 
reverse travel. 

In addition to the automatic Operation of the 
electrical control, we provide means for operating 
it manually as well, which means is quite distinct 
from the manual operation of rod 45. For this 
purpose, we mount in a convenient position at 
the front of the machine a Series of three push 
buttons 94, 95 and 96 facing toward a common 
center. In alignment with this common center 
there is a wobble stick 97, which consists pri 
marily of a rod with a handle threaded onto its 
forward extremity, the rod extending through a 
suitable opening in the rear Wall of a casing 98, 
and having coil springs 99 and 200 Surrounding 
it on opposite sides of the casing rear wall and 
abutting against nuts threaded onto the rod, as 
disclosed in Fig. 15. These springs tend to hold 
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6 2,058,499 
the wobble stick in central position and to return 
it to central position whenever it has been moved 
out of that position. 
Push button 95 carries a disc 20 which is 

adapted to engage contacts 202 and 203 when the 
button is depressed. This causes the energiza 
tion of the high speed electromagnet H. Push 
button 94 carries a disc 204 which normally en 
gages contacts 205 and 206. When the push but 
ton is depressed, the disc 204 is caused to engage 
two other contacts 207 and 208. Push button 
96 carries a disc 209 which normally engages 
two contacts 20 and 2 fl. Depression of this 
button breaks the electrical connection across 
contacts 20 and 2. When the operator shifts 
wobble stick 97 to the left, operating push button 
f 95, high speed electromagnet H is energized, 
throwing the transmission to high. When the 
wobble stick is moved to the right, operating push 
button 94, low speed electromagnet L is ener 
gized, shifting the transmission to low. When 
the wobble stick is moved downwardly, depressing 
push button 96, the operating circuits are opened, 
and the transmission is moved to neutral by that 
one of the coil springs 66 and 67 which had been 
previously compressed. 
When the manual control rod 45 is set for 

neutral, and forward travel of the back gauge is 
being controlled electrically, a forward limit 
switch is brought into use. As herein disclosed, 
we may employ a construction for this purpose 
which comprises a bracket 22 attached to the 
frame of the machine carrying a push button 
switch 23 which normally closes two contacts 24 
and 25. On the bracket 22 there is pivotally 
mounted an arm or lever 26 which overlies push 
button 23, but the weight of which is not suff 
cient to depress the push button in opposition 
to the spring 27 of the latter. When the back 
gauge moves forward however to a predeter 
mined point, the bracket 62 on the back gauge 
strikes the upper surface of lever 26 and de 
presses the lever sufficiently to force the push 
button 23 down to break electrical connection 
across the contacts 24 and 25, which opens the 
operating circuits and stops the back gauge. 
The electrical system-The electric circuits 

for the electrical control of the forward travel 
of the back gauge are shown in Fig. 21. In this 
figure the line wires are indicated at 220 and 22. 
The driving motor f6 is connected across these 
line wires by a conductor 222 within which there 
is a suitable on and off Switch 223. The master 
switch for the electrical system is shown at 224, 
being located in a conductor 225 wherein there 
is an indicator lamp 226. 
the lamp 226 are preferably located at the front 
end of the machine near the other controls. 
When the switch 224 is open, the electrical sys 
tem is inoperative, but the motor 6 may be run 
ning and the machine may be operated in the 
ordinary manner, that is without the automatic 
stop features, by the manipulation of hand con 
trol rod 45. 
From the conductor 225 connection is made 

with contact 24 by a short conductor 227. 
Conductor 92, as shown, connects contact 90 
with contact 20 in the wobble stick housing. 
In this housing contacts 203 and 205 are connect 
ed by a conductor 228. From contact 208 there 
extends a conductor 229, which is one of the prin 
cipal conductors of the system. A second major 
conductor 230 is connected with contact 207, and 
a third major conductor 23 is connected with 
contacts 203 and 205 through their connecting 

The switch 224 and 

conductor 228. Contacts 202 and 2 are con 
nected with conductor 229 by short conductors 232 and 233, respectively. 

In the system \there are two principal relays S 
and F, the function of the relay S being to seal 
in the low speed electromagnet I, and the func 
tion of relay F being to seal in the high speed 
electromagnet H. The coil of relay S is bridged 
across conductors 230 and 23 by conductors 234 
and 235. The coil of relay F is connected with 
contact 206 in the wobble stick housing by con 
ductors 236, and on the opposite side it is joined 
to conductor 235. 

Relay S has three pairs of contacts 23, 237, 
238, 238, and 239, 239'. Relay F has four pairs 
of contacts numbered 20, 240', 24, 24, 242, 
242, and 243,243. It will be observed that when 
the armature 244 or relay S is raised, all three 
pairs of its contacts are joined. When the ar 
mature 245 of relay F is down, contacts 24 and 
24' are joined. When this armature is raised 
those contacts are separated electrically, while 
the contacts of the remaining, three pairs are 
joined together. 

Line Wire 220 is connected with contacts 23 
of relay S by conductor 246. A conductor 274 
leads from contact 23' to contact 240 of relay 
F. From contact 240' a conductor 248 leads to 
one side of the coil of electromagnet H, the other 
side being connected with conductor 235. From 
conductor 247 there is a short conductor 249 
leading to contact 24. Contact 24 is connect 
ed with one side of electromagnet L by a con 
ductor 250, the opposite side of the electromag 
net being connected with conductor 235. 
Contact 239 of relay S is connected with con 

ductor 229 by a short conductor 25. Contact 
239 and contact 242 are connected by a con 
ductor 252. Contacts 242 and 105 are connected 
by a conductor 253, and contact 06 is connected 
by a conductor 254 with conductor. 23. A con 
ductor 255 connects conductor 229 with contact 
24.3' of relay F, while contact. 243 is connected 
with conductor 230 by a short conductor 256. 
In order to avoid electrical difficulties, I use 

a low voltage circuit on the traveling unit 32. 
This circuit comprises a conductor 25, part of 
which is flexible to accommodate the movement 
of the unit, connected with the two leads 94 and 
96, and extending to one side of the coil of a relay 
A. From the other side of this coil another con 
ductor 258 extends to a battery 259. A con 
ductor 260, with a flexible portion, connects the 
other side of the battery with the two leads 95 
and 97. The lamp 98, previously referred to, is 
bridged across the conductors 257 and 258. 
The armature 26 of relay A normally bridges 

two pairs of contacts 262, 262", and 263, 263. 
Contact 262 is connected by a conductor 264 with 
conductor 229. Contact 262' is connected with 
contact 238 of relay S by a conductor 265. Con 
tact 238 of the latter relay is connected by a 
conductor 266 with major conductor 230. 
Contact 263 of relay A is connected by a con 

ductor 267 with major conductor 229. Contact 
263' is connected by a conductor 268 with one 
end of the coil of a relay B, the opposite end of 
the coil being connected by a conductor 269 with 
line wire 22. Relay B has one pair of contacts 
270 and 270, which are adapted to be bridged by 
the armature 27 of the relay when the latter 
is deenergized. A conductor 22 extends from 
contact 270 to conductor 230, while contact 270' 
is connected by a conductor 273 with one end of 
the coil of another relay C, the opposite end of 
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2,058,499 7 
that coil being connected by a conductor 274 with 
line wire 22. Relay C also has one pair of con 
tacts 275 and 275' that are adapted to be bridged 
by the armature 276 of the relay when the coil 
thereof is energized. A conductor 27 joins con 
tact 275 with conductor 230, and a conductor 278 
joins contact 275 with conductor 229. 
The conductor 87 joining the contacts 00 and 
85 is itself connected with contact of by a con 
ductor 279, the contact of being connected by 
a conductor 280 with conductor 23. 
Automatic operation of electrical System 

When the operator desires to use the automatic 
electrical system, he operates manual control 
rod 45 to cause the reverse travel of the back 
gauge into its initial rear position. A stack of 
sheets is then placed on the table and Squared up 
against the back gauge and the usual side guide. 
The operator then closes master switch 224. The 
front limit switch and the safety switch indicated 
at 23 and 88, respectively, in Fig. 21 of the 
drawings, are assumed to be in their normal 
closed positions. 
The operator now moves wobble stick 97 to 

operate push buttom 95, thereby causing Switch 
disc 20 to bridge contacts 202 and 203 momen 
tarily. A circuit is thereby set up from line wire 
220 through switches 224, 23, 88 and 209 to 
conductor 229, and thence through conductor 232 
across contacts 202 and 203, through conductor 
228, contact 205, switch disc 204, contact 206, 
conductor 236, relay F and conductor 235 to line 
wire 22. The armature 245 of relay F then rises 
joining contacts 243 and 243 whereby a circuit 
is set up from conductor 229 through conductors 
255 and 256 to conductor 230, and thence through 
conductor 234, the coil of relay S and conductor 
235 to line wire 22. Relay S, being thus ener 
gized, bridges contacts 237 and 237, whereby a 
circuit is set up from line wire 220 through con 
ductors 246 and 247 to contact 240, and through 
raised armature 245 to contact 240', and thence 
by conductor 248 through high speed electronag 
net H and conductor 235 to line wire 22. The 
right-hand end of walking beam 45 is thereby 
depressed, shifting the transmission from neutral 
to high speed. The back gauge therefore imme 
diately begins forward travel at high speed. 
At this time there is no bridging of contacts 

86, 8 or 88, 89 on the traveling unit 32, and 
accordingly relay A is deemergized and its con 
tacts are bridged, as shown in Fig. 21. Relay B 
is therefore energized, being bridged acroSS Con 
ductor 229 and line wire 22, contacts 270 and 
2i G' are disconnected, and relay C is deenergized. 
A circuit is set up however, through conductor 
229, which is in communication with line wire 
220 as previously described, through conductors 
264 and 265 to contact 238 of relay S, and acroSS 
the armature thereof to contact 238', and thence 
by conductors 266, 230 and 234 through the coil 
of relay S and conductor 235 to line wire 22. 
ERelay S is thereby sealed in and remains ener 
gized after the operator releases the wobble stick 
control. Relay F is also sealed in by a circuit 
running from conductor 229 through conductors 
25, 252,253 and 254, the armatures 244 and 245 
then being up, to conductor 23d, thence through 
conductor 228 to contact 205, through Switch disc 
233 to contact 206, through conductor 236 to the 
coil of relay F and thence through conductor 235 
to line wire 22. 
The travel of the back gauge in a forward 

direction at high speed therefore continues until 
the push button O4 is pressed by angular finger 

69 on the first stop, through the intermediacy of 
the lever 08. When this occurs disc 07 breaks 
the connection across contacts 05 and 06. The 
sealing circuit for relay F is thereby broken, and 
the armature 245 falls, breaking the connection 
across contacts 240 and 240' and making connec 
tion across contacts 24 and 24. The circuit 
through high speed electromagnet H is thereby 
broken, but a circuit through low speed electro 
magnet L is immediately made from line wire 220 
through conductor 246 across contacts 237 and 
237, relay S being still energized, then through 
conductors 247 and 249, across contacts 24 and 
24' and through conductor 250 to electromagnet 
L, and thence through conductor 235 to line wire 
22. The transmission is thereby shifted to low 
speed, and travel of the back gauge at low Speed 
continues until contacts 86 and 87 on the travel 
ing unit 32 ride into engagement simultaneously 
with disc 66 on the first stop. The low voltage 
circuit is then completed, relay A is energized, 
raising armature 26 and breaking communica 
tion between contacts 262 and 262. The circuit 
through conductors 229, 264, 265, 266, 230 and 
234 to the coil of relay S is thereby interrupted, 
and armature 244 falls, breaking the connection 
across contacts 237 and 237. The circuit through 
electromagnet L is therefore broken and the 
spring 66 returns walking beam 42 to inter 
mediate position, throwing the transmission into 
neutral. The back gauge therefore stops imme 
diately. 
The work is now in Such position upon the 

machine table that the first line of cut is directly 
beneath the cutter blade. The operator then, by 
suitable means not herein disclosed but well un 
derstood in the art, causes the crank shaft f8 f 
to revolve through one revolution forcing the cut 
ter blade down through the work and again rais 
ing the blade to its top or inoperative position. 
Just before the crank shaft 8f completes its 
revolution, however, the cam 82 thereon oper 
ates push botton 83 to momentarily connect 
contacts 84 and 85. This makes a circuit from 
line wire 220 through switches 224, 23 and 88, 
conductor 92, contact 20, switch disc 269, con 
tact. 2d, conductors 233,229 and 86, across con 
tacts 84 and 85, through conductors f 87 and 
29, across contacts 0 and O' (disc 99 being 
then in its normal position illustrated in Figs. 7 
and 21), through conductors 280, 23 and 228, 
contact 205, switch disc 204, contact 206 and 
conductor 236 to the coil of relay F, and thence 
through conductor 235 to line wire 22. Imme 
diately after the energization of relay F, a circuit 
is set up through relay S in the same manner as 
previously described, and the electromagnet H is 
energized to start the back gauge forward at high 
sped, as also previously described. 
The relay S cannot be sealed in by the same 

means as previously described however, because 
at the instant the crank shaft Switch 83 closes, 
contacts 86 and 87 on the traveling unit 32 are 
still in communication, and relay A is ener 
g:zed. There is, therefore, at that time no cir 
cuit from conductor 229 through conductors 264, 
235, 26S, 230 and 234 to the coil of relay S. The 
sealing in of relay S is accomplished at this time 
in a different manner. Because armature 26 f. is 
raised, the circuit through relay B is broken. 
Consequently contacts 270 and 270' are con 
nected through armature 2, and relay C is en 
ergized. Armature 276 is therefore raised, con 
necting contacts 275 and 275, and a circuit is 
thereby set up from conductor 229 through con 
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S 
ductor 278, across contacts 275' and 275, through 
conductors 27, 230 and 234 to the coil of relay 
S, and through conductor 235 to line wire 22. 
Relay F is also sealed in at this time through 
conductors 25, 252, 253 and 254 in a manner 
previously described. This condition continues 
until the connection across contacts 86 and 8 of 
the traveling unit is broken, when the armature 
26 falls, causing the energization of relay B and 
the deenergization of relay C. The sealing cir 
cuit through relay S just described is therefore 
broken. Just prior to that time, however, there 
is set up again the sealing circuit for relay S 
through conductors 264, 265, 266, etc. which was 
previously described. From this point on the op 
eration is the same as before until the Second 
stop on the carrier bar 56 is approached by the 
contacts 86 and 87 to cause the back gauge to 
slow up and then stop for the second cut. 
Assuming that an auxiliary stop 2 is mounted 

on the second main stop, in other words that the 
Second main cut is to be followed by a trian cut, 
the work being in position for the second cut, the 
operator sets crank shaft f8 in motion as before 
to perform that cut. When the knife rises to its 
inoperative position contacts 84 and 85 are 
bridged momentarily by push button switch f 83. 
Contact 88 of bell-crank lever 9 will then have 
ridden up onto the disc 76 of the auxiliary stop, 
and the finger 84 of that lever will have been with 
drawn, permitting push button 85 in response to 
the action of its own Spring to bring switch disc 
99 into engagement with contacts 00, 00'. The 
circuit through relay F across contacts 0 and 
Ol', as previously described, therefore will not 
be completed, but instead a circuit will be set up 
from conductor 229 through conductor 86, 
across contacts 84 and 85, through conductor 
87, across contacts foo and 00', through con 
ductors 230 and 234 to the coil of relay S, and 
through conductor. 235 to line wire 22. Im 
mediately thereafter a circuit will be established 
from line wire 220 through conductor 246, across 
contacts 237 and 237 through conductors 247 
and 249, across contacts 24 and 24' and through 
conductor 250 to low speed electromagnet L. and 
thence by conductor 235 to line wire 22 f. The 
transmission will thereby be shifted from neutral 
to low speed, and travel of the back gauge in a 
forward direction at low speed will be initiated. 
The relay S will be sealed in at the start of this 
movement through conductors 229, 278, 277, 230 
and 234, the coil of relay S, and conductor 235 
to line wire 22. As soon as the connection be 
tween contacts 86 and 87 is broken that sealing 
circuit will be interrupted, and the Sealing cir 
cuit through conductors 264, 265, 266, etc. will 
be established, as described previously. Slow 
travel of the back gauge in a forward direction 
continues until contacts 88 and 89 both engage 
simultaneously the contact disc 76 of the auxil 
iary stop, when relay A will be energized, and the 
sealing circuit for relay S through conductors 264, 
265, etc., will be broken, thereby dropping arma 
ture 244 and breaking the circuit through low 
speed electromagnet Li, which will permit coil 
spring 66 to return the transmission to neutral, 
Stopping the back gauge. 
The operator then causes the crank shaft 8 

to make its revolution, and the cutting knife to de 
Scend and again rise, when the switch 83 mo 
mentarily bridges contacts 84 and 85. At this 
time switch disc 99 is in its normal position 
bridging contacts of and Ol', so that travel for 
Ward is initiated at high speed. 

2,058,499 
The operation continues in the manner de 

scribed through the various main cuts and any 
further trim cuts, as marked and defined by the 
stops on the carrier bar, until the last cut is 
made. After the last cut is made the operator 
should pull control rod 45 forward to reverse 
the back gauge travel, but if he should fail for any 
reason to operate this reverse control before 
a safe limit of forward travel of the back gauge 
is reached, the forward travel of the latter will 
be interrupted automatically by the depression of 
lever 26 and the opening of switch 23, thereby 
breaking any or all circuits which may be es 
tablished at the time through relays S and F and 
electromagnets H and L, and stopping the back 
gauge. 
Manual actuation of electrical control-Con 

trol of the forward travel of the back gauge by 
manipulation of the Wobble stick 9 will now be 
described. The manner of instituting forward 
travel at high speed by movement of the wobble 
stick to the left has already been stated. If, 
however, the operator instead of only momen 
tarily closing the circuit across contact 202 and 
203 holds the switch disc 20 in engagement with 
those contacts, forward travel at high speed will 
continue as long as desired, overrunning any 
stops in the path of the traveling unit, or until 
the circuits are broken by the opening of front 
limit switch 23. This overrunning takes place 
for the reason that the sealing circuits for relays 
S and F, which are controlled by the making and 
breaking of the low voltage circuit, are not then 
a factor in the operation of the system. The cir 
cuit through F is maintained as long as contacts 
202 and 203 are bridged, current flowing from 
conductor 229 through conductor 232, across con 
tacts 202 and 203, through conductor 228, across 
contacts 205 and 206 by way of switch disc 204, 
through conductor 236 to the coil of relay F and 
then through conductor 235 to line Wire 22. 
Armature 245 then being raised, current also 
flows from conductor 229 through conductor 255 
across contacts 243' and 243, through conductors 
256, 230 and 234 to the coil of relay S, and through 
conductor 235 to line wire 221. Hence the regular 
circuit for high speed electromagnet H is estab 
lished and maintained, from line wire 220 
through conductor 246, contacts 237 and 237', 
conductor 24, contacts 240 and 240’, conductor 
248, electromagnet H and conductor 235 to line 
Wire 22. If the operator releases the wobble 
stick at a time other than when the back gauge is 
in a regular stop position, the travel of the latter 
will continue to the next stop position, because 
the sealing circuit through conductors 264, 265, 
266, etc., to the coil of relay S will be established, 
and the Sealing circuit through relay F by way of 
conductors 25, 252, 253, etc., will also be estab 
lished in a manner previously described. When 
the stop position is approached the transmission 
will be shifted to low and a stop will be made at 
the predetermined point. If the operator how 
ever, desires to have the back gauge stop at some 
point intermediate two stop positions, he may de 
press the Wobble stick to disengage switch disc 
209 from contacts 20 and 2 f, whereupon the 
stop Will be made as soon as the inertia of the 
moving parts will permit, for in that case con 
ductor 229 will be disconnected from line wire 
220, and no current can flow through the system. 
Should the operator desire to obtain forward 

travel of the back gauge at low speed, the Wobble 
stick is moved toward the right, causing switch 
disc 204 to move out of engagement with the con 
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tacts 205 and 206 into engagement with the con 
tacts 20 and 209. Current then flows from con 
ductor 229 across contacts 208 and 207, through 
conductors 230 and 234 to the coil of relay S, and 
thence through conductor 235 to line wire 22 f. 
Immediately thereafter current will flow also 
from line wire 220 through conductor 246, across 
contacts 237 and 237, through conductors 247 and 
249, across contacts 24 and 24', and through 
conductor 250 to low Speed electromagnet L, and 
thence through conductor 235 to line wire 22. 
If desired low speed travel may be continued in 
this manner and caused to override a stop posi 
tion. When the Wobble Stick is released travel at 
low speed will continue until the next stop posi 
tion is reached or until the front limit switch 23 
is opened, unless the operator in the meantime 
depresses the wobble stick to break communica 
tion between contacts 20 and 2, when the back 
gauge will be brought to a stop as previously ex 
plained. 

It will be apparent therefore that we have pro 
vided an automatic forward travel control effected 
electrically, a manual forward travel control ef 
fected electrically, and a manually operated me 
chanical control for both forward and rearward 
travel, together with means for limiting forward 
travel however instituted, means for limiting 
rearward travel, and safety means for preventing 
the actuation of the mechanical control to reverse 
drive position when the back gauge is moving for 
Wardly as well as means for preventing the insti 
tution of forward travel electrically while the 
mechanical control is in reverse drive position. 
Variations from the described structure may be 

employed. Accordingly we desire it to be under 
stood that the scope of the invention is to be re 
garded as defined exclusively by the appended 
claims rather than by the foregoing description or 
the accompanying illustrations. 

Having thus described our invention, we claim: 
1. In a machine of the character described, 

means for advancing the work step by step, trans 
mission means in said advancing means having 
high speed, low speed and neutral positions, elec, 
trical means for shifting Said transmission from 
neutral to low speed or from neutral to high speed, 
and mechanism cooperating with said electrical 
means and actuated by the work advancing means 
for shifting the transmission from neutral to high 
speed after an operation at a given station is com 
pleted where the predetermined location for the 
next succeeding operation is spaced away from 
the preceding location more than a predetermined 
distance, and for shifting from neutral to low 
Speed where the next succeeding operation is 
Spaced less than said predetermined distance. 

2. In a machine of the character described, 
means for advancing the work step by step, trans 
mission means for said advancing means having 
high speed, low speed and neutral positions, elec 
trical means for throwing the transmission to 
high speed position, electrical means for throwing 
the transmission to low speed position, and means 
for returning the transmission to neutral position 
automatically upon the deemergization of both of 
Said electrical means. 

3. In a machine of the character described, 
means for advancing the work step by step, trans 
mission means for said advancing means having 
high Speed, low speed and neutral positions, a 
control for said transmission means comprising a 
shaft movable to different angular positions cor 
responding with the different operative positions 
of said transmission, crank means attached to 
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Said shaft, electrical means connected with said 
crank means for turning the Shaft to the limit of 
its movement in one direction, electrical means 
connected with said crank means for turning the 
Shaft to its limit of movement in the opposite di 
rection, and automatically acting means Con 
nected with said crank means for moving the 
shaft to intermediate position whenever both of 
Said electrical means are deenergized. 

4. In a machine of the character described, 
means for advancing the workstep by step, trans 
mission means for said advancing means having 
high speed, low speed and neutral positions, a 
control for Said transmission means comprising a 
Shaft movable to different angular positions cor 
responding with the different operative positions 
of Said transmission, crank means attached to 
Said shaft, electrical means connected with said 
crank means for turning the shaft to the limit 
of its movement in one direction, electrical means 
connected With Said crank means for turning the 
shaft to its limit of movement in the opposite di 
rection, automatically acting means connected 
with said crank means for moving the shaft to 
intermediate position whenever both of said elec 
trical means are deenergized, and mechanical 
means adapted to be manually operated for mov 
ing said crank means from any one of its three 
positions to any other one of Said positions. 

5. In a machine of the character described, 
means for advancing the work step by step, trans 
mission means for Said advancing means having 
high speed, low Speed and neutral or stop posi 
tions, means for electrically operating said trans 
mission means for controlling the forward travel 
of the work advancing means, means for causing 
reverse travel of the Work advancing means, a 
control for holding Said reverse travel means in 
the operative position, and an electric switch op 
erated by Said control to disconnect the electrical 
transmission operating means before the reverse 
travel begins, said means being adapted to hold 
said Switch in the said position until the reverse 
travel is completed. , 

6. In a machine of the character described, 
means for advancing the work step by step, trans 
mission means for Said advancing means having 
high speed, low Speed and neutral or stop posi 
tions, means for electrically operating said trans 
mission means for controlling the forward travel 
of the work advancing means, means for causing 
reverse travel of the work advancing means Con 
prising a control rod movable lengthwise, and a 
Switch in Said electrical Operating means adapted 
to be operated by said rod to interrupt the flow of 
current to said electrical operating means when 
the rod is moved to reverse position, and to permit 
the flow of current when the rod is returned to 
normal position. 

7. In a machine of the character described, 
means for advancing the work step by step, trans 
mission means for said advancing means having 
high speed, low speed and neutral or stop posi 
tions, means for electrically operating said trans 
mission means for controlling the forward travel 
of the Work advancing means, means for causing 
reverse travel of the Work advancing means con 
prising a control rod movable lengthwise, a switch 
in Said electrical operating means adapted to be 
operated by said rod to interrupt the flow of cur 
rent to said electrical operating means when the 
rod is moved to reverse position and to permit the 
flow of current when the rod is returned to nor 
mal position, and means for automatically re 
turning the rod to normal position. 
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8. In a machine of the character described, 

means for advancing the work step by step, trans 
mission means for said advancing means having 
high speed, low speed and neutral or stop posi 
tions, control means for said transmission means 
comprising a control element having three posi 
tions corresponding to the said three positions of 
said transmission means, said element being mov 
able from any one of said three positions to either 
one of the remaining positions, electrical means 
for moving said control element, and manual 
means for moving said control element. 

9. In a machine of the character described, 
means for advancing the work, electrical means 
for automatically stopping the Work advancing 
means at predetermined points, and manual 
means for starting the work advancing means, 
said manual means being adapted to be held in 
position to cause said work advancing means to 
override said automatic stopping means. 

10. In a machine of the character described, 
means for advancing the work, electrical means 
for starting the work advancing means, and elec 
trical means for automatically stopping the work 
advancing means at predetermined points, said 
starting means being adapted to be held in Op 
erative position to cause said work advancing 
means to override said automatic stopping means. 

11. In a machine of the character described, 
means for advancing the work step by step, a 
transmission for said advancing means having a 
forward travel position and a neutral or stop 
position, control means for said transmission 
comprising a rock shaft having angular positions 
corresponding with said forward and neutral posi 
tions of the transmission, and means actuated by 
the forward travel of the work advancing means 
when it reaches the forward limit of its motion 
for turning said rock shaft to neutral position. 

12. In a machine of the character described, a 
back gauge, means for advancing the back gauge 
step by step and for returning it to rearmost 
position, said means including transmission 
means having a position for instituting and 
maintaining forward travel, a position for stop 
ping forward travel, a position for instituting 
and maintaining reverse travel and a position for 
stopping reverse travel, and a control rod having 
rotational movements for shifting the transmis 
sion into forward travel and stop positions, and 
having axial movements for shifting the trans 
mission into reverse travel and stop positions. 

13. In a machine of the character described, a 
back gauge, means for advancing the back gauge 
step by step and for returning it to rearmost p0 
sition, said means including transmission means 
having a position for instituting and maintaining 
forward travel, a position for stopping forward 
travel, a position for instituting and maintain 
ing reverse travel and a position for stopping 
reverse travel, a control rod having rotational 
movements for shifting the transmission into 
forward travel and stop positions, and having 
axial movements for shifting the transmission 
into reverse travel and stop positions, automatic 
means for turning the control rod to stop posi 
tion when the back gauge has reached the limit 
of its forward travel, and automatic means for 
shifting the transmission to stop position when 
the back gauge has reached the limit of its re 
verse trave. 

14. In a machine of the character described, a 
back gauge, means for advancing the back gauge 
step by step, said means comprising a transmis 
Sion having high Speed, low Speed, and neutral 
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or stop positions, a rock shaft operatively con 
nected with said transmission having extreme 
angular positions corresponding with the high 
and low speed positions of the transmission re 
Spectively and having an intermediate position 
Corresponding with neutral position of the trans 
mission, and means actuated by the travel of the 
back gauge at the forward limit of its motion for 
turning its rock shaft from either extreme angu 
lar position to intermediate position. 

15. In a machine of the character described, a 
back gauge, means for advancing the back gauge 
step by step and for returning it to rearmost po 
sition, said means including transmission means 
having a position for instituting and maintaining 
forward travel, a position for stopping forward 
travel, a position for instituting and maintaining 
reverse travel, and a position for stopping reverse 
travel, a control rod having rotational and axial 
movements, and connections between said control 
rod and said transmission for instituting or stop 
ping travel in one direction when the rod is ro 
tated one way or the other, and for instituting or 
stopping travel in the opposite direction when 
the rod is moved axially in one direction or the 
Other. 

16. In a machine of the character described, a 
back gauge, means for advancing the back gauge 
step by step and for returning it to rearmost po 
Sition, said means including transmission means 
having a position for instituting and maintaining 
forward travel at high speed, a position for insti 
tuting and maintaining forward travel at low 
Speed, a position for stopping forward travel, a 
position for instituting and maintaining reverse 
travel, and a position for stopping reverse travel, 
and a control rod having rotational movements 
for shifting the transmission into forward high 
Speed or low Speed positions or stop position, and 
having axlal movements for shifting the trans 
mission into reverse travel or stop positions. 

17. In a machine of the character described, 
means for advancing the work step by step, 
means for determining stop positions of the work 
comprising one unit moving proportionately to 
the movement of the work advancing means and 
One unit fixed against bodily movement, one of 
Said units comprising an elongate stop carrier 
mounted to turn about its longitudinal axis and 
having a plurality of longitudinally disposed 
guides positioned at equal distances from the 
axis of the carrier, sets of stops mounted in said 
guides, the other of Said units comprising means 
adapted to cooperate with One of Said sets of stops 
for determining stop positions of the work, and 
means for holding Said carrier in any one of a 
plurality of different angular positions to main 
tain a selected set of stops in operative position. 

18. In a machine of the class described, means 
for advancing the work step by step, an elongate 
Carrier mounted to turn about its longitudinal 
axis, electrical control means for said work ad 
vancing means comprising electrical apparatus 
Operatively connected with the Work advancing 
means to move proportionately therewith length 
wise of said carrier, and a plurality of sets of 
means mounted on said carrier and capable of 
being brought into operative position One at a 
time for cooperating with said electrical appa 
ratus to determine stop positions of said work 
advancing means. 

19. In a machine of the character described, 
means for advancing the Work step by step, means 
for determining stop positions of the WOrk com 
prising one unit moving proportionately to the 
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movement of the work advancing means and one 
unit fixed against bodily movement, one of said 
units comprising an elongate carrier mounted to 
turn about its longitudinal axis and a plurality of 
sets of longitudinally extending stop determining 
means mounted on said carrier and capable of 
being brought into operative position one set at a 
time by the rotation of the carrier about its axis, 
and the other of said units comprising electrical 
apparatus capable of cooperating with Said stop 
determining means to determine the stop posi 
tions of said work advancing means. 

20. In a machine of the character described, 
transmission means having a plurality of opera 
tive positions, electrical means for shifting the 
transmission from one operative position to an 
other, and control means comprising a wobble 
stick having angular positions corresponding to 
the different positions of the transmission means. 

21. In a machine of the character described, 
transmission means having a plurality of opera 
tive positions, electrical means for shifting the 
transmission from one operative position to an 
other comprising a plurality of switches in dif 
ferent angular positions about a given center, and 
a wobble stick having a normal position coaxial 
with said center and capable of being moved 
to operate any one of said switches. 
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22. In a machine of the character described 

transmission means having a plurality of Operan 
tive positions, electrical means for shifting the 
transmission from one operative position to an 
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other comprising a plurality of push button 
switches arranged in different angular positions 
facing a common center, a Wobble stick having a 
normal position coaxial with said center and 
capable of being moved to operate any one of Said 5 
push button Switches, and means for automatical 
ly returning said wobble stick to center posi 
tion when released by the operator. 

23. In a machine of the character described, 
means for advancing the work step by step, 10 
means for determining stop positions for a plu 
rality of different work pieces comprising a stop 
carrier having a plurality of stop guides therein, 
a plurality of stops adjustably mounted in each 
of said guides, centers for rotatably Supporting 15 
said carrier at the ends thereof, whereby a de 
sired guide may be brought into operative po 
sition, and means for withdrawing One of said 
centers whereby the carrier is made removable. 

24. In a machine of the character described, 20 
means for advancing the Work step by step, means 
for determining stop positions for a plurality of 
different work pieces comprising a stop carrier 
having a plurality of stop guides therein, a plu 
rality of stops adjustably mounted in each of said 25 
guides, centers for rotatably supporting said car 
rier at the ends thereof, whereby a desired guide 
may be brought into operative position, and 
means for adjusting both of said centers longis 
tudinally, 3C 
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