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UNITED STATES PATENT OFFICE. 
TALBOT C. DEXTER, OF PEARL RIVER, NEW YORK. 

PAPER-CUTTING MACHINE. 

93,514. Specification of Letters Patent. Patented Oct. 19, 1909. 
Application filed January 21, 1908, Serial No. 411,875, 

To all whom it may concern: 
Be it known that I, TALBOTC. DEXTER, a 

citizen of the United States, residing at 
Pearl River, in the county of Rockland, in 
the State of New York, have invented cer 
tain new and useful Improvements in Paper 
Cutting Machines, of which the following is a specification. 
This invention relates to improvements 

in power operated paper cutting machines 
in which the sheets to E. cut are held firmly 
in proper position upon a supporting table 
by means of a power operated clamping bar 
and are acted upon by a vertically recipro 
cating laterally movable cutting blade which 
is automatically returned to its initial posi 
tion and thrown out of operation at the com 
pletion of each cutting stroke, the power 
operated clamping device being adapted to 
maintain a predetermined amount of pres 
sure upon the pile of sheets during the cut ting operation. 
In the practical operation of power driven 

paper cutting machines, one of the most Se 
rious defects which is encountered in operat 
ing upon some grades of paper is the tend 
ency of the knife to vibrate or chatter as it 
passes through the pile. This chattering of 
the knife produces imperfect work, and is 
sometimes so pronounced that the work is 
ruined. It is, therefore, of the greatest im 
portance to obviate this objectionable action. 
Many theories have been advanced for 

overcoming the chattering of the knife as it 
passes through a pile of sheets, but so far as 
i am aware no one has yet produced a power 
driven paper cutting machine which entirely 
obviates this objectionable action of the 
knife under all conditions. Probably the 
most generally accepted idea of those skilled 
in the art is that this objection is more pro 
nounced in the type of machines in which 
the paper holding clamp is directly con 
nected with and actuated by the knife, in 
which type of machine the objectionable re 
sults are sometimes quite pronounced because 
of the relative unsteadying action of the 
knife and clamp upon each other. In reme 
dying the described defect in this type of 
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machines it has been proposed to entirely 
separate the driving mechanisms for the 
knife and clamp so that their operations 
shall be entirely independent of each other, 
as shown, for instance, in the patent of Ster 
ling No. 370,287, dated Sept. 20, 1887, and 
patent of Seybold No. 731,232, dated June 

16, 1903. Such arrangements have not, how. 
ever, solved the difficulty, and my experi 
ence with paper cutting machinery has 
proven that these arrangements have been 
constructed upon the wrong theory, for the 
reason that, under proper conditions, a fric 
tionally driven paper holding clamp has 
a very beneficial effect upon the operation of 
the knife, and in arranging the knife and 
clamp driving mechanism to operate inde 
pendently of each other, such beneficial effect 
is entirely lost. 
The vibration or chattering of the knife 

is, of course, caused by the inequalities in the 
compressed pile of sheets being cut. In my 
experience with power driven paper cutting 
machines of practically all well known types 
I have found that the chattering action o 
the knife in passing through the paper is 
possible because of the lost motion or back 
lash, which is necessarily provided in knife 
driving mechanisms of every construction to 
permit sufficient freedom of operation. 
This lost motion or back-lash, while not 
directly the cause of the chattering of the 
knife, is the feature in most constructions of 
paper cutting machines which permits such 
chattering. Recognizing, therefore, the im 
possibility, of removing the inequalities in 
the compressed pile of paper which has to be 
cut in a machine of this type, I have over 
come the objectionable chattering of the 
knife by providing an arrangement of driv 
ing mechanism for the machine which will 
afford a cushioning or shock absorbing ef 
fect for the knife to take up the back-lash 
or lost motion and positively prevent the 
chattering of the knife. In my new con 
struction I have arranged the driving mech 
anisms for the knife and clamp in such rela 
tion to each other that they will both be 
driven by the power shaft through a com 
mon driving pinion and intermediate gear, 
in such manner that the clamp and its driv 
ing mechanism will act as a cushion or 
shock absorber for the knife, whereby any 
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chattering tendency of the knife, which 
would ordinarily be unresisted because of 
the lost motion and back-lash in the knife 
driving mechanism, will be effectively coun 
teracted by the clamp driving mechanism 
which prevents the reflex action of the knife. 
In practically, carrying out this main impor 
tant feature of my invention I have pro 
duced an improved construction of paper 
cutting machines which I will now proceed 
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to describe in connection with the accom 
panying drawings. 
In said drawings Figure 1 is a front ele 

vation of a paper cutting machine embody 
ing my invention. Fig. 2 is a side elevation 
of the same. Fig. 3 is an enlarged detail 
rear view of parts of the knife and clamp 
driving mechanisms at the left hand side of 
the machine. Fig. 4 is a similar view of the 
parts of the clamp driving mechanism at the 
right hand side of the machine, the clamp 
operating friction clutch being shown partly 
in section. Fig. 5 is an enlarged detail side 
elevation of the parts of the mechanism 
shown in Fig. 4. Fig. 6 is a vertical longi 
tudinal sectional view of the main driving 
clutch. Fig. 7 is a vertical transverse Sec 
tional view of the same, and Fig. S is a de 
tail transverse sectional view of part of the 
Se. 

The operating parts of the herein de 
scribed paper cutting machine are supported 
in a suitable framework of any desirable 
construction best adapted for such purpose. 
A heavily built framework is shown com 
prising the side frames or standards 1 firmly 
braced and connected by the top rail 2, the 
center rail 3, the bottom rock shaft or rod 4, 
and the transverse shafts hereinafter re 
ferred to. The reciprocating cross head 7, 
carrying the cutter blade 8, is mounted to 
slide vertically, and transversely of the 
machine in the guide slots. 9, formed in the 
side frames or standards 1. The cross head 
7 is anchored to the top rail 2 by means of 
an ordinary link 10, which is pivotally con 
nected at its opposite ends 11 and 12 to the 
knife supporting cross head and the top rail 
2, so as to cause the croSS head and knife 
blade carried thereby to move laterally of 
the machine as it reciprocates vertically to 
impart to the knife a shearing cut. 

Suitably journaled in the side frames o' 
standards 1 in the bearings 15 is the knife 
operating shaft 16, carrying at its outer ends 
the cranks 17, which are connected, through 
the links 18, with the opposite ends of the 
knife supporting cross head 7. When the 
knife operating shaft 16 is rotated, the joint 
edinks 18 will cause the cross head and cut 
ter blade to reciprocate vertically and trans 
versely of the machine in the slotted guides 
formed in the side frames or standards 1 in 
a manner well known in the art. 
The shaft 16, which operates the knife, is 

driven by means of a large gear 20, rigidly 
secured to one end of the shaft 16 (and car 
rying one of the cranks 17) and meshing 
with and driven by an intermediate gear 21 
which is in mesh with and driven by the 
pinion 22 loosely journaled upon the main 
driving shaft 23. This driving pinion 21 
is formed integral with an elongated hub or 
sleeve 30 which surrounds and forms one of 
the bearings for the main driving shaft 23. 
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The hub or sleeve 30 is freely journaled in 
the sectional bearing 24 secured to one of 
the side frames 1. Formed integral with 
the inner end of the hub or sleeve 30 is a 
clutch wheel or rim 31 upon which one 
member of the main driving clutch of the 
machine is mounted as hereinafter ex 
plained. 
The main driving shaft 23, which is jour 

maled adjacent to one end in the hub Ol' 
sleeve 30, and at its opposite end in a bear 
ing 23 secured to the other side frame of 
the machine, projects beyond the driving 
pinion 22 and has keyed to its projecting 
end a large fly wheel 25 and the belt driv 
ing pulley 26. The fly wheel 25 is secured 
to the main driving shaft 23 close up to the 
driving pinion 22 so as to l'educe to a mini 
mum the distance between the heavy fly 
wheel and the adjacent bearing for the driv 
ing shaft. Thus arrangement is important 
in relieving the main driving shaft as much 
as possible of the lateral strain of the fly 
wheel without the necessity of a supporting 
bearing for the outer end of the driving 
shaft as is now commonly employed to pre 
vent the vibration and consequent straining 
of the shaft. 
The integrally formed driving pinion 22, 

elongated hub or sleeve 30 and clutch wheel 
or rim 31, are freely journaled upon the 
main driving shaft 23, the hub portion 30 
being in turn freely journaled within the 
sectional bearing 24 by which it is confined 
against longitudinal displacement upon the 
driving shaft. Secured to the clutch wheel 
or rim 31 is the loose member of the mail) 
driving clutch which I prefer to construct 
in the form of the frictional clutch as spe 
cifically shown in Figs. 6, 7 and 8, as now 
described. The free member of this fric 
tional driving clutch is formed of a heavy 
steel ring 40 rigidly Secured against the face 
of the clutch wheel or rim 31 concentric with 
the driving shaft 23, by means of a series of 
tap bolts 41, an annular flange or rib 42 
upon the clutch ring 40 Snugly engaging the 
outer edge of the clutch wheel 31 to assist 
in holding the parts against lateral displace 
ment. The clutch ring 40 is formed with an 
annular recess or cavity 43 open at one side 
through an annular slot 44. The vertical 
annular walls 43 and 43 of the recess or 
cavity 43 upon opposite sides of the slot 44 
constitute internal friction surfaces, while 
the outer faces of these Walls upon opposite 
sides of the slot 44 are oppositely beveled to 
form annular inclined frictional faces 44 
and 44b. The fixed member of the friction 
clutch coöperates with these frictional faces 
in the manner which will now be explained. 

50 is the hub portion of the fixed member 
of the frictional clutch, said hub member 
being mounted upon the driving shaft 23 
and splined thereto as shown at 51 in Figs. 
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6 and 7 of the drawings. This fixed member 
of the clutch is provided with oppositely 
extending radial arms 52 and 53 which are 
broadened slightly circumferentially of the 
clutch and formed on their inner faces with 
segmental cone-shaped portions 53, 52 and 
53, whose oppositely inclined frictional faces 
are presented parallel with the inclined faces 
44 and 44 of the clutch ring 40, and carry 
strips 54 of some suitable friction material, 
such as leather. Mounted within the re 
cess or cavity 43 of the clutch ring 40 are 
the two oppositely arranged metal blocks 
or plates 60, each one of which carries the 
strips or blocks of wood or other suitable 
friction material indicated at 61. These 
blocks 60 are adjustably mounted upon the 
inner ends of support lots 62, which pass 
freely through openings formed in the radial 
arms 52 and 53, and have mounted upon 
their outer ends adjustable bearing blocks 
63, which engage the rocking yoke-shaped 
levers 64. These yoke-shaped levers 64 em 
brace the bolts 62 and project radially in 
ward into engagement with the heels or 
shoulders 65 formed on the clutch operating 
arms 66 which are pivotally mounted at 67 
in suitable recesses formed in the face of 
the fixed clutch member 50. These clutch 
operating arms 66 extend longitudinally of 
the shaft 23 away from the clutch in posi 
tion to be engaged by a clutch actuating 
spool 68 mounted to slide longitudinally 
upon shaft 23, and formed with an annular 
groove 68 in which engage the inwardly 
projecting pins (not ES carried by the 
yoke 69 which is secured upon the end of the 
operating rod 70 which extends forwardly 
of the machine and is operated in any suit 
able manner such for instance as by the 
hand lever 75 connected with it through the 
rock arms and link as shown. The clutch 
operating spool 68 is confined in its move 
ments upon the driving shaft 23 by the 
fixed collar 71 and the abutment ring or 
collar 72, which latter rests between the 
spool and the hub of the fixed member of 
the clutch. It will be observed that the 
movement of the spool 68 toward the fixed 
member of the driving clutch will engage 
the arms 66 and cause them to rock the yoke 
shaped levers 64 upon their fulcrums at 
their outer ends, which will strain the rods 
or bolts 62 outwardly and simultaneously 
force together the frictional surfaces of the 
fixed and loose clutch members. The fric 
tion blocks 60 are inserted within the recess 
or cavity 43 of the clutch ring 40 through 
a suitable opening in the back of the ring 
as indicated at 40 by dotted lines in Fig. 7 
of the drawings. 
105 is a paper holding clamping bar, the 

ends of which are secured to the downwardly 
extending guide bars 106. The guide bars 
106 operate in vertical grooves formed in 

B 

the inner faces of the machine side frames 
1, said grooves and the guide bars being in 
dicated in dotted lines in Fig. 2. The lower 
ends of the guide bars 106 are secured in 
any suitable manner to the ends of sprocket 
chains 108, which pass up over sprocket 
wheels 109, journaled upon pins 109 inside 
of the side frames 1. The opposite ends of 
the sprocket chains are connected to a 
counterweight W for balancing the weight 
of the clamping bar and attached parts. 
The lower ends of the guide bars 106 are 
suitably secured to the rack bars 110 which 
are in constant mesh with the mutilated 
gears 112 keyed to the opposite ends of a 
transversely extending clamp operating 
shaft 113 which is journaled at its opposite 
ends in the machine side frames 1, and is 
driven through the mechanism which will 
now be described. The clamp operating shaft 113 is extended 
beyond the side frames 1 at the left hand 
side of the machine, and journaled in a 
bracket bearing 115 by which it is held 
against lateral vibration. Mounted upon 
the clamp operating shaft 113 between side 
frame 1 and bracket bearing 115 is an ad 
justable frictional slip clutch which may 
be of any suitable construction, but which 
is preferably constructed as shown in my 
drawings, in which the fixed member of the 
clutch comprises a friction wheel 120 formed 
integral with the hub portion 121 which is 
rigidly keyed to the shaft 113 as indicated 
at 122. Mounted upon opposite sides of this 
friction wheel 120, and freely journaled 
upon the laterally extending hub portions 
121, are the external movable members 125 
and 126 of the clutch. Each of these clutch 
members 125 and 126 is of circular form, 
having a dished or recessed inner face to 
fit over the fixed wheel member 120, ver 
tically arranged rings of friction material 
127 being interposed between the frictional 
faces of the friction wheel 120 and the outer 
members 125 and 126. Adjusting screws 
128 pass freely through openings in the 
clutch member 125, and are threaded into 
openings formed in the clutch member 126, 
so as to hold the members 125 and 126 in 
frictional engagement with the clutch wheel 
member 120. By means of the screws 128 
the frictional grip of the outer members 
upon the inner member can be regulated to 
hold the desired number of pounds pressure. 
The clutch member 126 carries an out 

Wardly presented journal pin 129, upon 
which is journaled the upper end of a pit 
man 130 extending up from a crank pin 131, 
carried by a crank 132, which is secured to 
the outer end of rotary shaft 133, which ex 
tends from side to side of the machine, and 
is suitably journaled in the side frames 1. 
Keyed to the opposite end of the shaft 133 is 
a gear wheel 135, which meshes with a pin 
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ion 136 secured to the inner face of the gear the knife and clamp, the gear 21 serving not wheel 21, above referred to. The gear wheel 
21 and pinion 136, are suitably iournaled 
upon a boss 137 of one of the side frames 1. 
From this construction it will be observed 
that the shaft 133 is rotated by the same 
gear 21 which drives the knife operating 
gear 20, and that the rotation of said shaft 
133 causes the rotation of the crank 132, 
which operates through the pitman 130 to 
rotate the outer clutch members 125 and 126, 
which carry with them the fixed clutch mem 
ber 120, and cause the rotation of the shaft 
113 for forcing down the paper holding 
clamp upon the pile of sheets. The clamp 
is forced against the pile of sheets with 
any desired pressure determined by the ad 
justment of the screws 128. When the 
clamp engages the pile with the desired 
pressure, which will be the limit of the fric 
tional hold between the driving members 125 
and 126 upon the driving clutch member 120, 
the driving members will slip upon the 
clutch wheel 120 to the end of the throw of 
the crank 132. During this slipping action 
of the clamp operating clutch the knife is 
passing through the pile of sheets for per 
forming the cutting operation. Just at the 
completion of the downward stroke of the 
knife, the crank 132 reaches the limit of its 
upward throw, and immediately following 
this, as the knife starts to return upwardly, 
the crank 132 completes its revolution to 
raise the clamp away from the pile of sheets. 
The completion of the revolution of the 
crank 132 causes the driving clutch mem 
bers 125, 126, to slip rearwardly upon the 
driven clutch member 120, the engagement 
of the clamp with the stop which limits its 
upward movement, arresting the rotation of 
the shaft 113 so that the clutch will slip as described. 

140 is a centrally arranged foot lever se 
cured to the rock shaft 4, and formed inte 
gral with a rearwardly projecting rock arm 
141, which rests centrally beneath the coun 
terweight W, by which the clamp can be 
lowered upon a pile of sheets independently 
of the power operated mechanism. 

80 is the pile supporting table or platform 
upon which the sheets to be cut are placed 
in the usual manner. It will, of course, 
be understood that the usual back gage and 
operating mechanism are employed for posi 
tioning the pile of sheets beneath the clamp and paper cutting knife. 
The most important feature of my ma 

chine as above described is the arrangement 
whereby the clamp and its driving mechan 
ism will act as a cushion or shock absorber 
for the knife to overcome any chattering tend 
ency of the knife. It will be observed that 
the power shaft 23, the main driving clutch 
40-50, the driving pinion 22 and driving 
gear 21 are all parts of the common drive for 

only to drive the large knife-operating gear 
20, but also the small clamp operating pinion 
136. The result of this construction is the 
effective counter-action of any inequalities 
in the active stroke of the knife in passing 
through the pile of sheets. The forward 
stress of the driving gear 21 actuated by power shaft 23 and pinion 22, effectively pre 
vents any backward motion or vibration of 
the knife operating gear 20 and the knife, 
while the pinion 136, gear 135 and crank 
shaft 133, having pitman connection 130 
with the movable members of the clamp 
operating clutch 120, 125, 126, will effect 
ively prevent any forward racing or vibra 
tion of the gear 20 and knife. As stated 
above the members of the clamp operating 
friction clutch slip relatively while the 
knife is passing through the pile of sheets. 
This slipping action would ordinarily tend 
to produce vibrations in the clamp driving 
mechanism, but since such vibrations are of 
a different character from the vibrations 
which the knife is subject to as it passes 
through the pile, the vibrations of the clamp 
operating clutch will counteract or absorb 
those of the knife. The clamp and its oper 
ating mechanism thereby afford an effective 
shock absorber for the knife. 
Another feature of importance in my 

above described machine is the arrangement 
of the fly wheel outside of the main frame, 
and as close as possible thereto upon the 
driving shaft, with the driving clutch inside 
of the main frame, with the result that the 
driving shaft is relieved of all unnecessary 
strain without the necessity of providing an 
outside bearing for the driving shaft. 
What I claim is: 
1. In a paper cutting machine, the com 

bination of a power shaft, a paper cutting 
knife, a paper holding clamp, a train of 
gears between the power shaft and the knife, 
a clamp - operating shaft, a friction slip 
clutch on said clamp-operating shaft, a crank 
operating said friction slip clutch, and gear 
ing between said crank and one of the knife operating gears. 

2. In a paper cutting machine, the com 
bination of a power shaft, a paper cutting 
knife, a paper holding clamp, a driving 
clutch upon the power shaft, a train of gears 
between the driving clutch and the knife, a 
clamp-operating shaft, a friction slip clutch 
on said clamp-operating shaft, a crank op 
erating said friction slip clutch, and gearing 
between said crank and one of the knife-op erating gears. 

3. In a paper cutting machine, the com 
bination of the machine frame, a papel' cut 
ting knife, a paper holding clamp, a power 
shaft journaled in the machine frame, driv 
ing mechanism for the knife and clamp, a 
driving clutch mounted upon the power shaft 
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987,514 
inside of the machine frame, a clutch-sleeve 
journaled upon the power shaft and in the 
machine frame, a driving pinion upon said 
clutch sleeve outside of the machine frame, 
driving mechanism leading from said pinion 
to the knife and clamp, and a fly wheel 
mounted upon the power shaft outside of 

the machine frame and alongside of said 
plnlon. 

TALB C. DEXTER. 
Witnesses: 

A. C. HAMMOND, 
G. W. B. LEITCH. 


