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8 Clairas. 

This invention relates to improvements in power 
back gauges, that is to say apparatus for control 
ling the application of power to cause tie back 
gauge of a paper cutter to travel in the forward 

:5 or rear Ward direction. In accordance With the 
present invention the driving motor is stopped 
quickly by reversing the direction of current flow, 
So that dynamic braking is utilized, sometimes 
Called plugging the motor, this feature of the 

0 invention having the highly important result that 
no drag is imposed upon the apparatus and the 
latter is free to be actuated by means of the 
uSual hand Wheel. in other Words, the operator 
by pressing the proper Switch button can cause 

5 the electric motor to advance the back gauge to 
a position just short of the desired point of cut, 
Stopping the motor and consequently the drive 
mechanism quickly and positively, after which 
he may Operate the hand. Wheel to effect the final 
fine adjustment of the pile up to the cutting line. 

I an aware that paper cutters have been 
equipped with motor drives and braking means 
therefor to effect a quick stop and prevent coast 
ing, as for example in Lehman Patent 2,133,031, 
but the automatic application of brakes. When 
the current to the motor is turned off means that 
the braking effort is present to oppose the actua 
tion of the back gauge by hand for completing 
the necessary travel up to the point of cut. In 
order to be effective for quickly stopping the back 
gauge Such braking effort must be Substantial, 
and consequently it becomes quite difficult to 
operate the hand wheel. 
One of the principal objects of the invention 

therefore is to provide braking for the driving 
motor without interposing resistance to hand 
operation of the back gauge. 
Another object of the invention is the provision 

of a novel control System for the forward and 
reverse circuits to the motor. 
A further object is the provision of means for 

automatically stopping the rearward travel of the 
back gauge at different selected points forward 
of the rearmost position, so that considerable time 
is saved in handling stacks of relatively short 
SheetS. 
Other objects and features of novelty will ap 

pear as I proceed with the description of that 
embodiment of the invention which, for the 
purposes of the present application, I have ill 
lustrated in the accompanying drawings, in Which 

Fig. 1 is a plan view of a paper Cutter with the 
clamp and knife and most of the SuperStructure 
removed for the sake of clearness. 

Fig. 2 is a side elevational view of the same. 
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(C. 64-59) 
Fig. 3 is a detailed elevational view of a zero 

Speed SWitch which may be employed in con 
nection. With the invention. 

Fig. 4 is a wiring diagram showing the control 
leans for the driving notor. 5 
in the drawings I have shown at and 

Supports or legs upon which the table 2 is 
carried. The cutting stick 3 is mounted in a 
groove in the table in the conventional manner, 
the knife being indicated at $ in Fig. 2. 5 is a 
back gauge of conventional form which is slidably 
Sl:pported upon the table for movement back 
Ward and forward and is provided with a depend 
ing plate 6 which projects downwardly through 
a longitudiinal slot in the table and carries an 
elongated nut 8 that encircles and engages a 
drive Screw 9 also of conventional form journaled 
tlinderneath the table. At its front end the 
ScreW 9 has pinned or otherwise secured thereto 
a hand Wheel 28. As will be obvious the gauge 
is may be fed forward or backward by operation 
Of the hand. Wheel. 

Horizontal pulleys 2 and 22 are mounted on 
Xed elements of the machine near the front and 

lear ends thereof. An endless steel tape 23 runs 
upon the pulleys 2 and 22, being Operatively con 
nected with the gauge by means of a post 24 
Which is nounted in the gauge and is attached to 
the tape. The latter has a length scale engraved 
thereupon and is employed in the usual manner 
to indicate the position of the gauge, this being 
particularly advantageous upon a machine 
equipped with a driving motor because of the rela 
tively rapid movement of the gauge in such 
Inachines. 
The power drive for feed Screw 9 is taken from 

an electric motor 25 carried upon the under side 
of tine table and connected with the screw by 
means of pulleys 28 and 2 pinned to the motor 
Shaft and feed ScreW respectively and a flexible 40 
belt, 28. The motor is reversible and is ac 
cordingly capable of turning the screw in either 
direction. So as to Operate the gauge either for 
Wardly or back Wardly. Hand controls for the 
motor are contained in a switch box 29 at the 
front end of the inachine convenient to the 
operator and comprise push button switches r, if 
and S. The f Switch inaugurates and maintains 
forward movement of the back gauge so long as 
the SWitch button is depressed. For Ward move.- : 
inent is usually by steps corresponding to the 
work travel that is necessary to bring the pile 
into position for the different lines of cut. The r 
SWitch inaugurates rearward travel, but directly 
after it has been depressed the operator may 55 
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2. 
remove his finger from the r switch and the rear 
Ward travel Will continue until interrupted auto 
matically as hereinafter explained or until the 
operator presses the S button which stops rear 

5 Ward travel immediately. 
From the switch box 29 a conduit 30 extends 

rearwardly to a relay panel 3 supported upon the 
under side of the table. From the panel 29 
another conduit 32 leads to the motor. From the 
main conduit 3) a branch conduit 33 leads to a 
front limit switch LSF provided with an arm 36 
that is adapted to be engaged and actuated by 
an arm 35 mounted on the back gauge. A second 
limit switch LSP may be termed a portable limit 
switch since it is adjustable upon a fixed part of 
the machine, preferably upon one of the side 
gauges 36. A clamping screw 3 is provided for 
holding the switch in any selected position. This 
switch has an operating arm 38 that is adapted 

20 to be engaged by an upstanding plate 39 on the 
back gauge during the rearward movement of the 
latter. A flexible cable 40 carries the conductors 
for switch LSP from the main conduit 36 to the 
switch. A third limit switch LSR provided with 
an operating arm 4 is mounted beneath the table 
at the rear of the machine. The arm 4 is adapted to be engaged by a depending extension 
42 on the nut 8 to stop rearward travel in the 
event that the limit switch LSP is not in use. 
The switch LSR is connected with the conduit 
32 by a branch conduit 43. 
Motor 25 has a double-ended shaft. The 

switch. ZS known as a zero speed Switch is cera 
tively connected with one end of the shaft. This 
switch is illustrated somewhat in detail in Fig. 3 
of the drawings. In that figure the motor shaft 
is shown at 34. It is provided with a pulley 55 
over which extends a flexible belt 46 that is at 
tached at its ends to a rock arm 47 pivotally con 

40 nected with a support at 48. When the motor 
shaft rotates clockwise or anti-clockwise the arm 
47 tilts to the right or to the left, as the case 
may be, and electric contact buttons 49 or 56 en 

tgage fixed contact buttons 5 or 52 respectively. 
45. A flexible conductor 53 connects rock arm 4, with 

a binding post 54, and a spring detent 55 tends 
to hold the arm 47 in the central position illus 
trated. Contacts 5i and 52 are electrically con 
nected with binding posts 56 and 57 respectively. 

50. The friction between pulley 45 and belt 46 is 
relatively light and does not cause rapid wear, 
and if the belt should break the spring detent 
will return the switch to the middle or off posi 
tion. 

Referring now to Fig. 4, 1, L12 and 3 rep 
resent line wires from which conductors S, SA 
and 62 lead to terminals of a magnetic contactor 
63, further conductors 60', 6 ' and 62’ leading to 
terminals of another magnetic contactor 643. 

60 Each of these contactors has three cross arms, 
... those of contactor 63 being numbered 65, S and 
67, while those of contactor 6A are numbered 

... 6.5', 66' and 67, respectively. 
... It Will be noted that the conductors 8 and S' 

65 both lead to the upper cross arms of the two 
contactors. The conductors 6 and 62 however 
lead to the middle and lower arms 68 and 6 re 
Spectively of contactor 63, while conductors 8:' 

S and 62 have the reverse arrangement, that is 
-70- to say they lead respectively to the lower and 

'middle arms 67', and 66' of contactor 64. Cor 
ifesponding terminals of the two contactors are 
connected by conductors 68, 69 and 78, and from 

"these conductors leads 7, 72 and 73 extend to 
5the motor M. 
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electrically join contacts 77 and 83. 

2,213,068 
Switch box 29 is connected with line wire L1 

via conductors 4 and 5 which lead to lower 
contacts 8 and for the reverse and forward 
push button switches r and f respectively, the 
connection between contacts 3 and being by 
Way of a short conductor 8. Another short cOn 
ductor 9 connects an upper contact 88 for SWitch 
f with an upper contact 3A of the stop push 
button Switch S. The other contact 82 of the 
iatter switch is connected by a conductor 83 with 
the contact 52 of the ZS switch and a short 
conductor 86 joins conductor 83 with the re 
inaining contact 85 of the push button switch r. 

R and is are relay coils. Which When energized 
One at a time serve to raise the imagnetic Con 
tactors 63 and Sá and cause the cross aims there 
Of to engage the corresponding terminals. The 
coil R also operates a relay armature 86 with 
CrOSS arms 3 and 88. Coil F operates a relay 
armature 89 with the cross arm 99. 
RR and FF are auxiliary relay coils, the arma 

tures of which each have a single cross arm 9 
and 32 respectively. From line Wire L3 there 
extends a conductor 93 within which is inter 
gOSed init SWitch TSF and a conductor 94 which 
leads to the two coils F and FF. From the oppo 
Site end of coil F conductors 95, 96 and 37 lead 
to a, contact 8 normally engaged by cross arm 
33, and from coil FF conductors 99, 2 and 
lead to the other contact 32 for arnature cross 
arm 38, while from this contact a conductor 3 
leads to point 83 of push button switch f. 
The lower ends of coils R and RR are con 

nected together and a conductor 85 extends 
therefrom to line wire i3 through limit switches 
TSi and LSR. The upper end of coil RR is 
Connected by a short conductor 86 With con 
ductor 83 and by other conductors (3, 28 and 
269 with a contact 8 of relay 33, 88. The other 
Contact is connected by conductors 2, 3 
and & With the upper end of coil R. 
The remaining upper contact, 5 of push but 

tOn SWitch f is connected by a conductor 6 With 
a contact a located above the normal position 
of CrOSs arrin 32 on relay 86. The other contact 

. (3 for the same arm is joined by a conductor 
- is with conductor 99. A short conductor 20 
extends from conductor 4 to a contact 2 lo 
cated above the normal position of relay arm 9, 
and the other contact 22 of this relay is joined 
by a conductor 23 to a contact, 23 for relay 32, 
the Cther contact 25 being connected directly 
With conductor f4. From conductor 23 a con 
ductor 26 extends upwardly to and is electrically 
joined with flexible conductor 53 of the ZS switch. 
The operation of the system embodies the foll 

lowing procedure: in Order to move the back 
gauge forward from an idle position in which the 
Control apparatUS is in the condition illustrated 
in Fig. 4, the operator pushes in button f to 

Relay coil 
F is thereby energized through the following 
circuit: from line wire T1 through conductors 4, 
75 and 8, across contacts 77 and 34, then 
through conductor 63, cross arm 88 and con 
ductors 3, 98 and 95 to coil F and back through 
Conductors 94 and $3 to line wire 3. Simultane 
Ously coil FF is energized because of current 
passing as before through the contacts of SWitch 
button f and conductor f03 through conductors 
(8 , 89 and S3 to coil FF and back to line wire. 
L3 through conductors 23 and 33. The energiza 
tion of coil. F raises the magnetic contactor 64 
thereby completing circuits. from the line wires 
L1, L2 and L3 to the motor M to drive the latter, 
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2,218,068 
in the direction to cause forward travel of the 
back gauge. 
The rotation of the motor in a for Ward direc 

tion Swings the rock arm 4 of the Zero Speed 
switch ZS in the anti-clockwise direction, bring 
ing the contacts 50 and 52 into engagement. A 
circuit is then set up from line Wire T1 through 
conductor it, across cross arm 92, then in the 
raised position, through conductors 26 and 53 
to the Switch ZS and by Way of contacts 50 and 
52 and conductor's 83 and 6 to coil RR and 
back through conductor f 5, and limit Switches 
LSP and FSR to line Wire L3. This raises CrOSS 
alm 9 and seals in coil RR by way of conductors 
4 and 23, relay 9, conductors 23, 26 and 53, 

Switch ZS, conductors 83 and 6 to the coil, and 
back through conductor 85 and limit Switches 
LSP and SR to line Wire L13. The motor con 
tinues to run the back gauge for Ward so long as 
the operator continues to depress push button f, 
but when he lifts his finger the circuit through 
coil F is broken and magnetic contactor 64 falls. 
At the same time relay cross arm 9 falls to make 
connection across the contacts and 
Whereupon a circuit is set up through reverse 
relay coil R as follows: through conductors 74 
and 23, cross arm 9, conductor's 23, 26 and 53, 
switch ZS, conductors 83, C6, C7, 98 and 09, 
cross arm 93 and conductors 2, 3 and 4 
to coil R, and back through conductor to 5 and 
limit SWitches TSR and ISR, to the line 3. IMag 
netic contactor 63 is thereby raised and current 
from the line is Supplied to the motor M, tend 
ing to cause rotation in the opposite direction, or 
clockwise as viewed in Fig. 4. The notor thei'e- 
fore comes to a quick stop and begins to reverse, 
but the first movement in that direction causes 
the rock arm 45 to SWing clockwise, opening the 
circuit through coil R at the contacts 50, 52. All 
parts Of the System are therefore returned to 
the condition illustrated in the drawings. 

if the operator should hold the button f de 
preSSed until the back gauge too nearly ap 
proaches the knife of the machine, switch LSF 
Would be opened, cutting out coil F but not coil 
R. Current reversal would therefore occur as 
before and the back gauge would come to a 
quick Stop. 
When the back gauge is at the for Ward end of 

its travel and the Operator desires to return it in 
Order that a new pile of sheetS may be arranged 
on the table, the operator momentarily depresses 
push button r. Circuits are then set up through 
coils R and RR, first from line wire L1 through 
conductors 4 and 5, SWitch r, conductors 84, 
83, 6, 85, 98 and 09, cross arm 90, con 
ductors 2, 3 and f is to coil R and back 
through conductor i05, and limit Switches LSP 
and LSR to line Wire 3, also from conductor 83 
through conductor 06 to coil RR and back 
through conductor C5 and limit SWitches LSP 
and LSR to the line. This raises magnetic con 
tactor 63 and sets up current flow in the motor 
causing it to turn in a clockwise direction as 
viewed in Fig. 4, and bringing ZS switch con 
tacts 39 and 58 into engagement. 
The raising of the cross arm 9 Sets up a cir 

cuit, through FF by Way of conductors 4 and 20, 
Cross arm 98, conductors 23, 26, and 53, con 
tacts 49 and 5 of SWitch ZS, thence to coil FF 
and back through conductors 94 and 93 to line 
wire T3. The coil FF Seals itself via conductor 
Ti, cross arm 92, conductors 23, 26 and 53 and 
Switch. ZS to coil FF, and back through con 
ductors 94 and 93 to the line. Auxiliary circuits 

3 
through coils R and RR are then set up, first 
from line wire L1 through conductors 4 and 20, 
cross arm 9, conductors 23, 26 and 53, switch 
ZS, conductors 99 and 9, cross arm 8 and con 
ductor 6, across the upper contacts of push 
button switch f, through conductor 79 and push 
button switch s, through conductors 83, 6 to 
coil RR and also through conductors (7, 88 
and 09, across cross arm 9i, and through con 
ductors 2, 3 and i is to coil R, and back 
through conductor 25, and limit SWitches ISEP 
and LSR to line Wire I 3. Hence after momentary 
depression of reverse push button r the latter 
may be released and the 1rearward movement of 
the back gauge will continue through the aux 
iliary circuit until the latter circuit is opened 
On account of the opening of one of the limit 
Switches SP or LSR. When this occurs coils R. 
and RR are deemergized, but the coil FF continues 
to be energized. A circuit is then set up through 
coil F via conductor it, Cross arm 92, conductors 
23, 26 and 53, switch ZS, conductors 99, iO) 
and f) , cross arm 83, conductors 9, 96 and 
95 to coil F, and back through conductors 94. 
and 93 to the line. Magnetic contactor 64 is 
thereby raised and current flows through the 
motor M in a direction to oppose its motion at 
the time, thereby bringing it to a quick stop, 
Whereupon the circuit is icokei at the Switci ZS. 
In case the operator desires to interrupt the 

level"Se in OVenent of the back gauge before it is 
Stopped by a limit SWitch, he depresses push but 
tor 8 which breaks the auxiliary or parallel cir 
cuit previously described, so that a stop is effected 
in the sarine manner as before. 

It is also possible for the operator to stop 
real Ward motion of the back gauge and inaugu 
rate for Ward motion immediately by depressing 
the forward push button f, which by reason of 
breaking the auxiliary or parallel circuit at the 
push button results in plugging the motor to a 
Stop and instantly starting it forward. 
In practice the forward and reverse magnetic 

contactorS 64 and 63 are mechanically inter 
locked to prevent any possibility of short-circuit 
ing across the line. 

Having thus described my invention, I claim: 
1. In a paper cutter, the combination of a 

table, a back gauge movable thereover, a drive 
for Said back gauge, a hand wheel for operating 
Said drive, an electric motor also operatively con 
nected With said drive, meains for conducting 
current to said motor, and means for reversing 
the current connections to the motor to effect a 
quick stop, whereby the hand wheel may be 
turned thereafter Without drag other than the 
load imposed by the resistance to movement of 
the back gauge itself. 

2. In a paper cutter, the combination of a 
table, a back gauge movable thereover, a screw 
feed for said back gauge operable in either direc 
tion, an endless tape scale operatively connected 
With Said gauge and movable lengthwise of the 
table for indicating the position of the gauge, 
a hand Wheel for Operating said screw feed, an 
electric motor also operatively connected With 
Said Screw feed, means for conducting current 
to Said motor, and means for reversing the cur 
rent connections to the motor to effect a quick 
Stop, Whereby the hand wheel may be turned 
thereafter without drag other than the load im 
posed by the resistance to movement of the back 
gauge itself. 

3. In a paper cutter, a table, a side gauge 
affixed to the table, a back gauge slidable over 
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4. 
the surface of the table to advance the work to 
cutting position, a drive for said back gauge, an 
electric notor operatively associated With Said 
drive, and a limit switch mounted on said side 
gauge for adjustment lengthwise thereof adapt 
ed to be actuated by a reverse travel of the back 
gauge, whereby the rearward travel of the back 
gauge may be automatically terminated at any 
One of a plurality of different points. 
4. In a paper cutter, a table, a side gauge affixed 

to the table, a back gauge slidable over the Sur 
face of the table to advance the work to cutting 
position, a drive for said back gauge, an electric 
motor operatively associated with said drive, a 
Control for Said notor comprising means for in 
augurating a rear Ward travel of the back gauge, 
and a limit SWitch mounted on said side gauge 
for adjustment lengthwise thereof adapted to be 
actuated by a rearward travel of the back gauge, 
whereby the rearward travel of the back gauge 
may be automatically terminated at any one 
of a plurality of different points. 

5. In a paper Cutter, a table, a back gauge slid 
able over the Surface of the table to advance the 
Work to cutting position, a drive for said back 
guage adapted to move the same rearwardly when 
a Series of cuts have been completed, an electric 
motor operatively associated with said drive, a 
limit SWitch carried by a fixed part of the ma 
chine, said Switch being adjustable to assume a 
plurality of different positions lengthwise of the 
direction of travel of the Work and adapted to be 
actuated by the rearward noverient of the back 
gauge, whereby the rear Ward tiravel of the back 
gauge may be automatically terminated at any 
one of a plurality of different points. 

6. In a paper Cutter, the combination of a 
table, a back gauge nowable thereover, a drive 
for said back gauge, a hand wheel for operating 
said drive, an electric motor also operatively con 

2,213,068 
nected with said drive, means for conducting cur 
rent to said motor, means for reversing the cur 
rent connections to the motor to effect a quick 
stop, and a Zero Speed Switch operatively aSSO 
ciated with said notor for opening the motor 
circuit at the instant the motor shaft begins to 
turn in a reverse direction, Whereby the hand 
wheel may be turned thereafter Without drag 
other than the load imposed by the resistance 
to movement of the back gauge itself. 

7. In a paper cutter, the combination of a 
table, a back gauge movable thereover, a drive 
for said back gauge, an electric motor operatively 
connected with said back gauge drive, a relay 
adapted to complete connections for energizing 
Said notor to effect rear Ward travel of the back 
gauge, a hand Switch for momentarily energiz 
ing said relay, a parallel circuit through said 
relay, a switch actuated by the rotation of the 
motor shaft for closing said parallel circuit, and 
means for opening Said parallel ciricuit when 
said gauge reaches a predetermined point in its 
rear Ward travel. 

8. In a paper cutter, a reversible electric motor, 
a forward relay and a reverse relay controlling 
tile circuits to said notor to cause rotation there 
of in the forward and reverse directions respec 
tively, a switch in the circuit of each relay ar 
ranged to be opened by the energization of the 
other relay, a Zero Speed Switch operatively asso 
ciated with the shaft of said motor arranged to 
innake contacts in the circuit for the forward re 
lay when the reverse relay is energized and to 
nake contacts in the circuit for the reverse relay 
Winen the forward relay is energized, whereby 
when the circuit for either relay is opened that 
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for the other relay is automatically closed and 
remains closed until the motor Shaft ceases to 
rotate and the Zero speed SWitch opens. 
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