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This invention relates to sheet feeders and 
more particularly to sheet calipering or excess 
sheet detecting mechanisms thereof employed to 
prevent a sheet feeder from feeding more than 
one sheet at a time to a printing or other sheet 
fed machine. 
The present invention is adapted for embodi 

ment in either sheet by sheet feeders or stream . 
feeders and one object of said invention is to 
provide an improved sheet calipering or excess 
sheet detecting mechanism applicable to both of 
Said types of feeders and which, through novel 
aSSociation with and operation by side register 
ing mechanism, is automatically timed thereby. 
Another object of the present invention is to 

provide an improved, sheet calipering or excess 
sheet detecting mechanism for sheet feeders. 
which, through novel association with and oper 
ation by side registering mechanism, requires no 
Separate timing and therefore enables the feeder 
to be more quickly timed with, and set into op 
eration relative to, the printing press or other 
sheet fed machine with which the feeder is as 
Sociated. - - - 

Another object of the present invention is to 
provide a method of controlling the results or 
effects of sheet calipering or detecting operations 
by and during performance of sheet registering 
operations. . 
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Another object of the present invention is to 
provide an improved sheet calipering or excess 
sheet detecting mechanism for sheet feeders 
which is so constructed and arranged as to enable 
previously employed separate timing and operat 
ing means to be eliminated with resulting de 
creased manufacturing and maintenance costs of 
the feeder. 
Another object of the present invention is to 

provide an improved calipering or excess sheet 
detecting mechanism associated with side regis 
tering mechanism in a manner such that the 
calipering or detecting operation as well as the 
side registering operation may be performed on 
the front or leading sheet of a stream of lapped 
sheets simultaneously and without the necessity 
of having to separately time the two operations. 
These and other objects of the present inven 

tion will appear from the following description 
and in order to more clearly understand said in 
vention reference may be had to the accompany 
ing drawings in which like reference characters 
indicate like parts throughout the several views. 

Jin said drawings: 
Fig. 1 is an enlarged side elevation of the front 

portion of a stream feeder illustrated diagram 

(C. 27-56) 
matically in Fig. 7 and embodying sheet calipering 
or excess sheet detecting mechanism constructed 
and arranged in accordance with the present 
invention; 

Fig. 2 is a top plan view of the feeder structure 
and sheet calipering or excess sheet detecting 
mechanism shown in Fig. 1; . 

Fig. 3 is an enlarged rear elevation of the sheet 
calipering or excess sheet detecting mechanism 
illustrated in Figs. 1 and 2, showing the parts in 
their normal positions when calipering a single 
sheet; 

Fig. 4 is a top plan view of the sheet calipering 
or excess sheet detecting mechanism shown in 
Fig. 3; 

Fig. 5 is a view similar to Fig. 3 but showing . 
the parts of the sheet calipering or excess sheet 
detecting mechanism in their non-calipering 
positions; 

Fig. 6 is a vertical longitudinal sectional view 
of the sheet calipering or excess sheet detecting 
mechanism shown in Figs. 3, 4 and 5; 

Fig. 7 is a diagrammatic side elevation of a 
stream feeder embodying sheet calipering or ex 
cess sheet detecting mechanism constructed and 
arranged in accordance with the present inven 
tion; and 

Fig. 8 is a side elevation, partly in section, 
showing parts of sheet caliper or detector con 
trolled feeder stopping and press tripping mech 
anism. 

O 
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Referring to the drawings, and more particu 
larly to Fig. 7, sheet calipering or excess sheet 
detecting mechanism constructed and arranged 
in accordance with the present invention is 
therein shown applied to a stream feeder, that 
is, a feeder in which the sheets are separated and 
forwarded relative to a supply thereof and Con 
veyed slowly in apped relation to a printing press 
or other sheet fed machine which takes the sheets 
successively from the front of the stream and 
prints or performs some other operation thereon. 
A stream feeder illustrated diagrammatically 

in Fig. 7 is of well known construction and op 
eration and needs no detail description herein. 
It may be pointed out, however, that the sheets 
5 are arranged in a pile 6 supported on an eleva 
tor that acts to raise the pile intermittently and 
thereby keep the top thereof at a predetermined 
elevation for the action of rearwardly disposed 
suction type sheet separating and forwarding 
means 8 and 9 that separate and forward the 
sheets relative to the pile. 

In the type of stream feeder shown in Fig. 7 
the sheet separating means 8 engages the rear 

40 
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edges of the sheets in succession and lifts or 
separates them in like manner from the pile, 
and the sheet forwarding means 9 engages Sep 
arated sheets in succession and advances them in 

5 like manner under and in lapped relation with 
preceding separated and forwarded sheets into 
contact with a feed roller to having cooperatively 
related therewith pressure rollers one of which is 
indicated at . The rollers O and f are 

10 mounted in any suitable manner on the feeder 
framework (not shown). 
The feed roller 0 is driven slowly in any suit 

able manner and, in conjunction with the pres 
sure rollers and tapes 2 which pass over and 
are driven slowly by the feed roller, advances a 
stream of the separated and forwarded sheets in 
lapped relation along a feed board 3. The feed 
board 3 (Figs. 1, 2, and 8) is supported in any 
suitable manner on frames 4 disposed rear 
wardly of the printing press or other sheet fed 
machine with which the feeder is associated. 
The tapes 2, which as previously stated, pass 
Over and are driven slowly by the feed roller 0, 
also pass over the feed board 3 and an idler 
roller 5 (Fig. 2) located at the front of said 
board and journalled thereon in any suitable 
8e. 
As will appear from the foregoing, a stream 

30 of lapped sheets is advanced along the feed 
board 3 with the leading sheet uppermost. In 
this way, the tail of each sheet is disposed or 
lapped over the head of the next succeeding 
sheet and each sheet as it arrives at the front 
of the feed board and in proximity to the print 
ing press or other sheet fed machine may thus 
be readily front and side registered with respect 
to the printing or other work performing ele 
ments of said machine. Accordingly, if the ma 
chine to be fed is a printing press, as shown 

40 diagrammatically herein, the front stops B 
thereof (Fig. 7) will be operated in synchronism 
with the feed of the sheets and the action of 
the press so as to be engaged with the leading 
edge of the front sheet upon its arrival at the 

45 forward end of the feed board 3. The front 
stops 6 preferably swing up and down through 
slots formed on the forward edge of a plate 6' 
Secured in any suitable manner on the front of 
the feed board 3. After being front registered 0 by the stops B and calipered and side regis 
tered as hereinafter described, the stops B move 
downwardly and the sheet is seized along its 
front edge by grippers f mounted on a cylinder 

of the press and acting in conjunction with 
5 said cylinder to carry the sheet into the press 

for performance thereby of the printing opera 
tion upon the sheet and delivery thereof from 
the press in the usual manner. 
As will appear from the foregoing, each sheet 

60 upon arrival at the front stops is front regis 
tered thereby whereupon the sheet is then side 
registered. These front and side registering op 
erations are well understood in the art and are 
for the purpose of front and side registering the 

65 sheet with respect to the printing or other work 
performing elements of the press or other ma 
chine with which the feeder is associated. In 
accordance with the present invention sheet cali 
pering or excess sheet detecting means is em 

70 ployed which is in calipering or detecting posi 
tion during sidewise movement of the sheet in 
cident to performance of the side registering 
Operation. Further, and in accordance with the 
present invention, calipering or detecting motion 

75 of the sheet calipering or excess sheet detecting 
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2,226,957 
means is derived from the side registering mech 
anism. It is therefore preferable to proceed first 
with description of a side registering mechanism 
which, as herein shown, is of known construc 
tion and operated and arranged as follows, 5 

Motion of the side registering mechanism is 
derived from a vertical shaft 9 (Figs. 1 and 2) 
which is driven from any suitable source of 
power and has its upper end journalled on and 
projecting in a gear housing 20 that is bolted 10 
or otherwise suitably secured to one of the 
frames 4. The shaft 9 has fixed. On its upper 
end within the housing 20 a bevel gear 2 which 
meshes with and drives a similar gear 22 also 
located in said housing and fixed on a shaft 23 15 
extending therethrough and journalled in suit 
able bearings thereon. This shaft 23 has a uni 
versal connection 24 with a short shaft 25 that 
extends within and is journalled in any suitable 
manner on a second gear housing 26 bolted or 20 
otherwise suitably secured on the adjacent frame 

forwardly of and in spaced relation with the 
housing 2. Fixed. On the shaft 25 within the 
housing 2 is a bevel pinion 27 which meshes 
with and drives a bevel gear 28 which is also 25 
located within said housing and journalled on 
a stud 29 extending in the housing and secured 
thereto in any suitable manner. The bevel gear 
28 has secured thereto Or formed integrally 
therewith a spur pinion 30 located in the hous- 80 
ing 26 and meshing with and driving a spur gear 
3 also located in said housing. The spur gear 
3 is fixed on and drives a can shaft 32 extend 
ing transversely of the feeder into the housing 
26 and journalled in any suitable manner On 35 
the frames 4. 
The shaft 32 has fixed thereon and rotated 

thereby a can 33 (Fig. 2) with which is engaged 
a cam roller 34 journaled on one arm 5 of a 
lever 36 (Fig. 1) the other arm of which is indi- 40 
cated at 37. This lever 36 is pivoted at 38 on 
a bracket 39 mounted on a stay shaft 40 and 
bolted or otherwise suitably secured to the feed 
board 3 at the underside thereof. The lever 
36 has pivotally connected therewith one end of 45 
a spring pressed rod 4 the opposite end of which 
is slidably mounted in a suitable opening formed 
in the forward end of bracket 39. It will thus 
appear that arm 36 is cam operated in one direc 
tion and spring operated in the opposite direc- 50 
tion by the cam 33 and the rod 4, respectively. 
The arm 37 of lever 36 has pivotally connected 

therewith as by a ball and socket connection 42, 
one end of a rod 43 which is reciprocated by 
said lever and has its opposite end pivotally con- 55 
nected, as at 44, with one arm 45 of a bell crank 
lever 46 (Fig. 2). The lever 46 is pivoted at 4 
on a circular bracket 48 that is bolted or other 
wise suitably secured on the feed board 3 for 
wardly and at the underside thereof. The other 60 
arm 49 of bell crank lever 46 has pivotally con 
nected therewith one end of a link 50 the oppo 
site end of which is pivotally connected with a 
bar 5 extending transversely of the feed board 
at the front thereof and slidably mounted in a 65 
suitable channel 52 (Figs. 1 and 6) formed or 
secured in the board and likewise extending transversely thereof. 
The top of the bar 5 is flush with the top of 

the feed board 3 and, as shown in Fig. 6, said 70 
bar is bevelled along its rear top edge, as at 53, 
in order to insure that the sheets will not be 
obstructed by the bar as they move thereover 
on the feed board 3. The bar 5, through the 
described connections therefor with the recipro- 75 



2,226,957 
cating rod 43, will be continuously reciprocated 
transversely of the feed board f, and the recip 
rocating bar 5 f is connected with and operates 
the side registering mechanism to be presently 
described. 

For this purpose, the bar 5 is provided along 
the length thereof at its opposite sides with slots 
54 in which are engaged tenons 55 (Fig. 6) that 
are secured to or formed integrally with a 

10 
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bracket 56 that rests on the top of bar 5. This 
bracket 56 has a vertical reduced portion 57 
and an enlarged top or upper portion 5. The 
bracket 56 may have sliding movement along the 
bar 5 to proper operative position where said 
bracket is then secured to said bar by a clamp 
screw 59. The clamp screw 59 is journaled in 
the upper portion 58 of bracket 56 and has 
threaded engagement in a suitable opening in 
said bracket so that the latter can be clamped 
to bar 5 by said screw. The clamp screw 59 
is provided at its upper end above bracket por 
tion 58 with a knurled operating head 60 upon 
turning of which in the proper direction, bracket 
56 may be unclamped from or clamped to bar 
5 for adjustment and clamping purposes rela 
tive thereto. m 
The side registering mechanism is of the grip 

per type and includes a lower reciprocating jaw 
6 (Figs. 3 and 5), an upper reciprocating jaw 
62 movable toward and away from the lower jaw, 
and a stationary side registering plate 63 hav 
ing an opening 64 (Fig. 6) therein through which 
jaws 6 and 62 are reciprocated. Jaws 6 and 62 
first grip a sheet fed therebetween to the front 
stops f, by tapes 2, then draw the sheet side 
Wise into engagement with plate 63 to side regis 
ter the sheet, and thereafter release said sheet 
for seizing thereof by grippers and carrying 
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of the sheet into the printing press by said grip 
pers and the cylinder 8. The lower gripper jaw 
6 comprises a thin elongated steel strip or the 
like disposed on bar 5 and having an outer end 
extending between the bar and the bracket 56 
and bent upwardly and secured to said bracket 
by a set screw 65. As shown in Figs. 3, 5 and 6, 
the rear edge of jaw 6 is bent or turned down 
wardly as at 66, in general conformity with the 
rear bevelled edge 53 of bar 5, to prevent ob 
struction to forword movement of the sheets 5 
Over Said jaw 6 as the sheets are fed forwardly 
to stops 6 by tapes 2. 
The upper gripper jaw 62 comprises thin Wear 

tically disposed elongated sheet gripping plates 

s 

so 

65 

ro 
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arranged at opposite sides of the inner end of a 
lever 67 and pivotally connected therewith as by 
a spring biased pin 68. The lever 67 is also re 
ciprocated through opening 66 of side registering 
plate 63, and said lever is pivotally mounted at 
69 on the reduced vertical portion 57 of the 
bracket 56 at the rear thereof. The spring TG of 
pin 68 yieldably engages the plates of jaw 62 with 
lever 67 while at the same time providing for 
relative pivotal movement therebetween. Un 
due tilting of jaw 62 is prevented by lugs (Fig. 
5) formed on the plates of said jaw and engage 
able with pins 72 on the lever 67. . 
The gripper jaw 62 normally tends to close 

relative to jaw 6, such tendency being produced 
by a spring 73. One end of spring 73 is seated 
in a recess formed in the upper side of lever 
67 inwardly of the pivot 69 thereof. The oppo 
site end of spring 73 bears against an adjusting 
nut 75 threaded on the upper end of a screw 7.6 
which passes through said spring. The screw Tes 
also passes through a suitable opening in lever 67 

3 
and has threaded engagement with a suitable 
opening formed in a lug T of bracket 56. It will 
therefore appear that pressure between jaws 6, 
62 produced by spring 73 may be varied by the 
adjusting nut 75. 

Raising and lowering movement of jaw 62 rela 
tive to jaw 6 during reciprocation of said jaws 
by bar 5 is obtained in the following manner and 
by the following described means. Pivotally con 
nected as at 78 with the outer end of lever 6 is 
a toggle link 79 which, in turn, is pivotally con 
nected by a pin 80 with toggle links 8 (Figs. 3, 
4 and 5). The toggle links 8, in turn, are 
pivotally connected as at 82 with a lug 83 formed 
on the upper portion 58 of bracket 56. Disposed 
adjacent the reciprocating bracket. 56 is a sta 
tionary bracket 84. This bracket 84 is mounted 
on and adjustable along a plate 85 (Figs. 2, 4 and 
6) to proper position relative to the reciprocat 
ing bracket 56. The plate 85 extends transverse 
ly of the feed board 3 at the front thereof and 
is secured therein in any suitable manner Such 
that the top of the plate will be in substantially 

5 
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the same plane as that of the top of the feed * 
board. Plate 85 is provided longitudinally there 
of with spaced threaded openings 86 (Fig. 2) and 
when bracket 84 has been properly adjusted rela 
tive to reciprocating bracket 56, said bracket 84 

25 

is secured in fixed position on said plate by a 
clamp screw 87. This clamp screw 87 is rotat 
ably mounted in an elongated vertical slot 88 of 
bracket 88 and is threaded into the proper one of 
the series of openings 86. The screw 8 is pro 
vided with a knurled operating head 89 and 
through the provision of slot 88 bracket 84 may 
be adjusted within limits along plate 85 without 
having to remove screw 87 from bracket 84 and 
the threaded opening of plate 85 with which 
said screw is engaged. 

Bracket 84 is provided at the outer end there 
of with a vertical lug 90 having secured therein 
and projecting rearwardly therefrom in alline 
ment with toggle pivot pin 80, a toggle straight 
ening pin 9 (Figs. 3, 4 and 5). Lug 90 of brack 
et 84 also has secured therein and projecting 
inwardly therefrom a toggle breaking pin 92 the 
inner end 93 of which is bent rearwardly and 
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downwardly into the path of travel of the toggle. 
pivot pin 80 which, as clearly shown in Fig. 4, 
projects forwardly from the toggle comprised by 
links 9 and 8. 
The side registering plate 63 is secured, as by 

50 

nuts 94, on a guide pin 95 and an adjusting screw 
96, there being a plate stiffening block 97 inter 
posed between nuts 94 and said plate. The guide. 
pin 95 and the adjusting screw 96 pass through 
suitable openings in, and are supported by, a lug 

55 

98 formed on and extending vertically from the 
bracket 86. Threaded on adjusting screw 96 at 
opposite sides of lug 98 are adjusting and locking 
nuts 99 by means of which the side register plate 
63 may be adjusted laterally to, and locked in, 
proper side registering position. 

60 

Assuming now that the reciprocating bracket 
56 and jaws 6, 62 are moving inwardly with the 
latter open, and that a sheet has been fed by 
tapes 2 between said jaws into engagement with 
stops 6. The sheet is thus front registered by 
stops 6 and then, being at rest, is gripped by 
jaw 6, 62. Gripping of the sheet, by the jaws 
results from toggle pin 80 striking the bent end. 
93 of toggle breaking pin 92. This occurs as the 
bracket 56 and jaws 6, 62 move inwardly, and 
immediately upon breaking of the toggle T9, 8 
in this manner, the spring 73 forces jaw 62 down 

65 
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4. 
into engagement with the front registered sheet 
which is then gripped between said jaw and the 
jaw S. 
The bracket 56 and jaws B, 62 then move out 

wardly drawing the sheet sidewise until its side 
edge engages plate 53. The sheet is thus side 
registered, at which time the jaws , S2 side 
off the sheet through continued outward move 
ment thereof with the bracket 56. The toggle 
comprised by links 79 and Of then strikes the 
toggle straightening pin 9, thereby straighten 
ing said toggle and raising jaw 62 relative to jaw 
6 against the tension of spring 73. 
6, 62 are thus opened whereupon they move in 
wardly with the bracket 5 to engage the next 
front registered sheet and move it sidewise from 
rest to side register it, as previously described. 
In accordance with the present invention sheet 

calipering or excess sheet detecting means is 
provided which is in calipering or detecting posi 
tion with relation to a sheet while it is being 
moved sidewise to be side registered. Further, 

O. 

thereof as by set screws D. 

and in accordance with the present invention, 
calipering or detecting motion of parts of the 
sheet calipering or excess sheet detecting mech 
anism is derived from moving parts of the side 
register mechanism. Accordingly, in the em 
bodiment of the invention herein shown, the re 
ciprocating bracket 56 has secured thereto and 
reciprocating therewith a plate OD (Figs. 3, 4 
and 5). This plate 100 is located forwardly of 
bracket 56 and secured to the top portion 8 

The plate f ex 
tends horizontally and inwardly from bracket it 
and is provided on its inner end and upper edge 
with a slot 02. An inner shoulder 0 and an 
Outer shoulder f04 define the length of the slot 
02 and are formed adjacent thereto on the plate 
00. Extending in theslot f2 is a pins that is se 
cured to and projects rearwardly from a can lit. 
This cam 0 is pivoted, as at 87, on the bracket 
84 adjacent the lug 98 thereof. Cam DB en 
gages a roller to journaled on the inner end of 
an arm 09 which is pivoted, as at if, on the 
bracket 4. The arm 9 is provided thereon 
with a pin it on which is rotatably mounted a 
sheet calipering or excess sheet detecting element 
or wheel ff2. The axis of rotation of wheel 2 
extends in the direction of feed of the sheets 
along board 8 and the wheel 2 is provided 
circumferentially and rearwardly thereof with 
an arcuate shaped weighted portion 8 by 
which said wheel is normally weight biased 
against rotation. 
The inner end of the bracket 4 has pivotally 

connected therewith, as at 4, a rod S which 
extends upwardly. through a suitable opening in 
the inner end of the pivoted arm S. Mounted 
on the rod f is above the arm 09 is a spring fit. 
The lower end of the spring fl bears against the 
arm 9 and the upper end of said spring bears 
against an adjusting nut if threaded on the up 
per end of the rod S. The spring f is normally 
tends to engage the roller with the cam I, 
such engagement, however, being regulated by an 
adjusting screw threaded through a suitable 
opening in the inner end of arm 9 and engaging 
the inner end of bracket 94. The adjusting screw 
8 extends upwardly through and is threaded in 

a sleeve 9 supported on the inner end of lever 
O9 and provided with an operating head 2 for 

locking the screw 8 in adjusted position. The 
screw fi8 is provided with an operating head 2 
for adjusting said screw relative to the sleeve 9, 

The jaws 

tion with the shaft St. 

2,226,957 
sheet calipering or excess sheet detecting element 
2 is raised and lowered, as presently described, 

to caliper or detect the sheets. The downward 
movement of element f2 is so regulated that at 
the limit thereof a space will be left between said 
element and the bar is equal only to the thick 
ness of a single sheet. This space may be regul 
lated as desired, in accordance with variations in 
thickness of single sheets handled in the machine, 
by the adjusting screw 8. 
The sheet calipering or excess sheet detecting. 

element 2 has fixed thereon and projecting for 
wardly therefrom a pin 22 with which is engaged 
the forked end of one arm 28 of a bell crank 24 
the other arm of which is indicated at 25. This 
bel crank 24 is pivoted, as at 2, on a vertically 
extending lug 27 of bracket 84 so as to swing 
transversely of the direction of feed of the sheets 
about an axis extending in said direction. 
The bell crank arm 2 has secured to Or 

formed integrally therewith at its upper end an 
arcuate shaped weighted abutment 29 which is 
normally weight biased to the full line position 
thereof shown in Fig. 3 to enable rocking move 
ment past the same of raising and lowering sheet 
feeder and printing press control means herein 
shown as comprises by a detent 3. This detent 
30 is operated at right angles to the reciprocat 
ing jaws 6, 2 and is preferably in the form of a 
machine screw threaded through a suitable Open 
ing in the rear end of one arm 3 of a bell 
crank lever 32 the other arm of which is indi 
cated at 33. The upper end of detent 0 is pro 
vided with an adjusting head 34 and a lock nut 
35 by means of which said detent can be ad 
justed vertically on arm 3 to various positions 
and locked in any of the same. The bell crank 
lever 32 is loosely mounted on a shaft be 
tween the forked apertured rear extremity of a 
tie ink f3, through which said shaft extends 
transversely of the direction of feed of sheets 
along board 3. A forward forked, apertured ex 
tremity of tie link 37 has extending therethrough 
a rock shaft 88 disposed in spaced parallel rela 

The rock shaft 38 is 
journalled in any suitable manner in brackets 9 
in which the shaft 3 as well as parallel shafts 
4 and 4 are mounted. The brackets 9 are 

bolted or otherwise suitably secured on the for 
ward ends of frame members 42 the rear ends of 
which are bolted or otherwise suitably secured on 
arms 43 fixed on opposite ends of a cross shaft 
144 journalled in suitable bearings in brackets is 
that are bolted or otherwise suitably secured to 
the feed board 3 near the rear thereof. It will 
thus appear that the brackets 39 and parts car 

O 
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ried thereby may be swung up with the frame . 
members 42 relative to the feed board 3 about . 
the axis provided by the cross rod 44. 
The rock shaft 38 has keyed thereon between 

the forward forked extremity of tie link 3 an 
arm 46. This arm 4 has pivotally connected 
therewith one end of a link 4 the opposite end 
of which is pivotally connected with the arm 33 
of bell crank 32. It will thus appear that the 
rocking motion of shaft 38, imparted thereto as 
presently described, results in rocking motion of 
bell crank 32 and up and down movement of 
detent 30. It will further appear that through 
the provision of tie link 3 arm f and bell 
crank lever 32 may be adjusted simultaneously 
along shafts 3S and fS to adjust detent flat 
erally in accordance with lateral adjustment of 
brackets 56, 84 and the parts carried thereby. 

60 

70 

as the arm 109 and the inner end of bracket 84. The Such adjustments are made, of course, in accord- 5 
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ance with the various widths of sheets handled in 
the machine. 
Shaft 38 is rocked by suitable means for this 

purpose so that detent 30 is lowered each time 
5 a Sheet is being noved sidewise to side register the 

Same. As herein shown, said means comprises an 
arm 48 fixed on the rock shaft 38 at one end 
thereof as clearly shown in Figs. 1 and 2 of the 
drawings. The arm 48 has pivotally connected 

Otherewith one end of a short link 149 the oppo 
site end of which is pivotally connected with an 
arm 50 loosely mounted on the shaft (41. Arm 
50 has pivotally-connected therewith one end-of 
a spring pressed rod 51 the opposite end of which 

15 is enlarged at 52 and slidably mounted in a guide 
53 that is bolted or otherwise suitably secured on 
one of the frame members 42 at the inner.side 
thereof. The spring 54 for rod 5 is mounted 
thereon between a collar 55 and a bracket 56. 

20. The collar 55 is secured on rod 5 in any suit 
able manner and the bracket 56 is bolted or 
otherwise suitably secured on the frame member 
42 which carries the bracket 53. 
The enlarged rear end portion 52 of rod 5 

25 has journalled therein rearwardly of bracket 53 
a roller 57. Roller 5 is engaged by a cam op 
erated arm 58 which extends upwardly through 
a suitable opening 28 (Fig. 2) formed in the 
feed board 3 at one side thereof. Arm 58 is 

30 fixed. On a shaft 59 (FigS. 2 and 8) - which is 
journalled in a suitable bearing on one of the 
frames 4. Shaft 59 also has fixed thereon a 
bell crank 60 the arms of which are indicated at 
6 and 62 respectively. Bell crank arm 6 has 

35 journalled thereon a roller 63 engaged with a 
cam 64 that is fixed on camshaft 32. Arm 62 
has pivotally connected therewith one end of a 
spring pressed rod 65 the opposite end of which 
is guided in a suitable opening formed in a stud 

40 66 secured to the adjacent frame 4 in any suit 
able manner. The spring 61 for rod 65 is 
mounted thereon between the stud 66 and a col 
lar 68 adjustably secured on said rod in any 
suitable manner. 

As The operation of the side registering mecha 
nism having been previously described, it is now 
only necessary to describe the operation of the 
sheet calipering or excess sheet detecting mecha 

. . . nism. These two operations are performed in a 
50 substantially simultaneous manner, that is, when 

. . the gripper jaws 6,62 move inwardly and jaw 
62 is lowered toward jaw 6 to grip the front reg 
istered sheet in conjunction therewith, the sheet 
calipering or excess sheet detecting element 2 

55 is also lowered into its sheet calipering or excess 
sheet detecting position indicated in full lines in 
Fig. 3 of the drawings. At this time the sheet is . 
at rest against the front stops 6 and extends be 
tween element 2 and bar 5 as well as between 

60 jaws 6 and 62. Lowering movement of the sheet 
calipering or excess sheet detecting element 2 
is accomplished through inward movement of 
plate OO with bracket 56 and gripper jaws 6, 62. 
Upon such inward movement of plate 00, shoul 
der 04 thereof strikes pin 05 and swings cam 
G6 in a counter clockwise direction as viewed in 

Fig. 3 of the drawings. Such counter clockwise 
movement of cam 06 enables spring 6 to swing 

70 arm 09 clockwise about its pivot to and thus 
lower the sheet calipering or excess sheet detect 
ing element 2 to its calipering or detecting po 
sition relative to the sheet. Simultaneously with 
lowering movement of element ff2 to said posi 

75 tion jaws 61, 62 are closed and move outwardly to 
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bring the sheet sidewise into engagement with 
the side registering plate 63. 

If, during such sidewise movement of the sheet, 
there is no additional sheet or sheet thickness 
present, element 2 will stand stationary in its . 
lower Calipering or excess sheet detecting posi 
tion. In such event, the jaws 6, 62 will there 
after release the sheet through continued outward 
movement of bracket 56. During Such continued 
outward, movement of bracket 56 plate 100 has O 
corresponding movement and shoulder fo3 of said 
plate strikes pin iO5 and swings cam 06 clock 
wise to the full line position thereof indicated in 
Fig. 5 of the drawings. Such clockwise move 
ment of -cam 06 depresses roller f08 and the 
outer end of arm io9 and thus raises the sheet 
calipering or excess sheet detecting element ff2 
So that Said element as well as the gripper jaws 
6, 62 assume the full line positions thereof shown 
in Fig. 5 of the drawings. When the sheet has 20 
been fed forwardly, front registered, calipered 
and Side registered as described, and no excess, 
sheet or sheets have been detected, said sheet is 
taken by the grippers of cylinder 8 and car 
ried thereby into the printing press which then 25 
prints' and delivers the sheet. These operations 
are performed in the order named on successive 
sheets as long as no excess sheet or sheets are 
detected by the sheet calipering or excess sheet 
detecting element ff2, and normal feeding and 30 
printing of the sheets in succession thus proceeds 
without interruption. 
When no excess sheet or sheet thickness is 

present at the time of the side registering and the 
calipering or excess sheet detecting operations, 35 
the arcuate shaped abutment 29 stands in the 
full line position thereof shown in Figs, 3 and 5 
of the drawings and the detent 30 is moved. 
downwardly and upwardly past said abutment by 
the connections for said detent with rock shaft 40. 
A38. Rocking of shaft (38, as before described, 
is accomplished by reciprocation of rod 5- which, 
in turn, is effected by the cam and spring operat 
ed lever 58 which is allowed to rock as long as 
the detent 30 has no obstruction to its down- 45 
ward movement. Rocking of lever 58 is accom 
panied by rocking of shaft 59. This shaft 59 
is connected with well known mechanism (not 
shown) which Will stop the feeder and trip the 
printing press in the event rocking movement of 50 
shaft 59 is interrupted. 

Since in the embodiment of the invention here 
in shown, the sheets are fed in lapped relation, it 
will be obvious that at certain times there may 
be more than a single sheet between the element 55 
2 and the bar 5 as, for example, when a sheet 

is being carried into the press by grippers if and 
a succeeding sheet is approaching the front stops 
6. The timing of the feeder, press, side regis 

tering mechanism and sheet calipering or excess 60 
sheet detecting mechanism is such, however, that 
the side registering grippers move inwardly and , 
close and the sheet calipering or excess sheet de 
tecting element is lowered only when one sheet 
should normally be present for the side register- 65 
ing and the calipering or detecting operations. 
ASSuming now that two sheets are fed to stops 

6 at a time when normally one sheet only should 
be present for the side registering and the cali 
pering or detecting operations. In this event, 70 
and with a double thickness between the lowered 
element 2 and the jaws 6, 62 said element will, 
upon sidewise movement of the double sheet 
thickness inparted thereto by grippers 6, 62, be 
rotated clockwise about its pivotal axis as 75 

  



6 2,228,057 
viewed in Fig. 3..of the drawings. Such rotation 
of element 2 causes the pin 22 thereon to 
Swing bell crank 24 counter clockwise about its 
pivotal axis 26 and thus swing abutment 29 

5 in the same direction into the path of downward 
movement of detent 30. The abutment 29 may 
be swung within limits indicated by the full and 
dotted line positions thereof shown in Fig. 3 of 
the drawings, and excess Swinging movement of 

10 said abutment is prevented by a pin S9 mounted 
On an extension of lug 27 and adapted to be 
engaged by the bell crank arm. 25. 
When the abutment 129 is swung into the path 

of movement of detent 30 lowering movement of 
15 said detent is prevented. Consequently lever 58 

cannot actuate rod 5 and fully rock the shaft 
38. Under these conditions roller 63 cannot 

follow the low part of can G4 to fully rock shaft 
59. Failure of shaft 59 to fully rock results in 

20 actuation of the above mentioned feeder stop 
ping and press tripping mechanism (not shown) 
which is connected with said shaft. Actuation of 
said mechanism stops the feeder and trips the 
printing press thereby preventing more than one 

25 sheet at a time from being fed to and printed by 
Said press. 
Upon stopping of the feeder and tripping of the 

printing press, the leading and excess sheet or 
sheets of the stream are removed, whereupon the 

30 feeder and the printing press are again started 
by Suitable means for this purpose and the for 
ward feeding, front-registering, sheet calipering 
or excess sheet detecting, side registering and 
printing operations proceed normally in connec 

35 tion with successive sheets of the stream. 
It will appear from the foregoing that in ac 

cordance with the present invention the result or 
effect of the sheet calipering or excess sheet de 
tecting operation is controlled by movement of a 

40 sheet sidewise as, for example, to side register it. 
If no excess sheet is calipered or detected the re 
Sult or effect of the calipering or detecting opera 
tion is to let normal sheet feeding proceed. If 
an excess sheet or sheets are detected the result 

4 or effect of the calipering or detecting operation 
is to actuate the caliper or detector and thereby 
stop the feeder and trip or stop the pressor other 
machine fed thereby. In either case, and as 
above stated, the result or effect of the sheet cali 

0 pering or detecting operation is, in accordance 
with the present invention, controlled by sidewise 
inOWement of the sheets, 

It will further appear from the foregoing that 
sheet calipering or excess sheet detecting mecha 

inism for a sheet feeder may, in accordance with 
the present invention, be timed and operated di 
rectly from the side registering mechanism in 
stead of by separate cams and elements hereto 
fore employed. This has the advantage of ma 

60terially decreasing the time required to operative 
ly associate the feeder with a printing press or 
other machine to be fed thereby and also has the 
advantage of decreased manufacturing and main 
tenance costs of the feeder with greater simplicity 

65 of operation thereof. w 
The present invention has been illustrated and 

described in detail with reference to one embodi 
ment thereof shown in the accompanying draw 
ings but it is to be expressly understood that said 
invention is not limited to said embodiment or 
otherwise than by the terms of the appended 
claims. -- - 

What claim is: 
1. In the feeding and calipering of sheets, the 

75 method which comprises moving the sheets lat 

erally of the path in which they are fed to there 
by produce the results of the calipering opera 
tions. 

2. In calipering forwardly fed sheets, the meth 
od of controlling the effect of the calipering op- 5 
erations which comprises moving the forwardly 
fed sheets laterally of their normal path of 
travel while they are calipered. 

3. In the calipering and side registering of 
sheets, the method which comprises producing to 
the results of the calipering operations by per 
formance of the side registering operations. 

4. In calipering forwardly fed sheets, stopping 
and calipering the forwardly fed sheets and con 
trolling the effect of the calipering operations is 
by moving the forwardly fed and stopped sheets 
laterally of their path of forward movement while 
they are calipered. 

5. In a sheet feeder, the combination of means 
for moving sheets laterally of their normal path 20 
of travel, and sheet calipering or excess sheet de 
tecting means controlled by lateral movement of 
sheets imparted thereto by said first named 
e8S 

6. In a sheet feeder, the combination of means 25 for moving sheets laterally and side registering 
them, and sheet calipering or excess sheet detect 
ing means controlled by lateral movement of 
sheets imparted thereto when they are moved 
laterally by said first named means for side reg- 80 
istration of said sheets. 

7. In a sheet feeder, the combination of means 
for moving sheets laterally of their normal path 
of travel, and movable sheet calipering or excess 
sheet detecting means arranged for operation by as 
two or more sheets when the same are simulta 
neously fed to and moved laterally by said first 
named means. 

8. In a sheet feeder, the combination of a side 
register device and means for moving sheets 40 
thereto laterally of their normal path of travel, 
and movable sheet calipering or excess sheet de 
tecting means arranged for operation by two or 
more sheets when the same are simultaneously 
fed to and moved laterally by said sheet moving 45 
means toward said sideregister device. 

9. In a sheet feeder, the combination of means 
for moving sheets laterally of their normal path 
of movement to side register them with respect 
to a printing press, movable sheet feeder and 50 
printing press control means, and movable sheet 
calipering or excess sheet detecting means con 
trolling the action of said sheet feeder and print 
ing press control means and arranged for opera 
tion by two or more sheets when the same are 55 
simultaneously fed to and moved laterally by said 
first named means. 

10. In combination, means for moving sheets 
laterally to side register them, movable sheet 
calipering or excess sheet detecting means, and so 
connections between said means for operating 
One of the same from the other. 

11. In combination, means for moving sheets 
laterally to side register them, movable sheet 
calipering or excess sheet detecting means, and 5 
means Operated by said first named means for 
imparting movement of said sheet calipering or 
excess sheet detecting means. 

12. In combination, reciprocating sheet grip 
ping means, reciprocating sheet calipering or ex- 70 
cess sheet detecting means, and connections be 
tween said means for operating one of the same 
from the other. - . 

13. In combination, laterally reciprocating 
opening and closing sheet gripping means, ver- 75 
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tically movable sheet calipering or excess sheet 
detecting means, and means controlled by the 
reciprocating sheet gripping means for moving 
said sheet calipering or excess Sheet detecting 
means upwardly and downwardly in synchronism 
with the opening and closing actions of Said lat 
erally reciprocating sheet gripping means. 

14. In combination, laterally reciprocating 
sheet gripping and releasing means for moving 
sheets, sheet calipering or excess sheet detecting 
means adjacent the same and movable at right 
angles thereto toward and away from the sheets, 
and means controlled by the reciprocating sheet 
gripping and releasing means for imparting 
movement to said sheet calipering or excess sheet 
detecting means toward and away from the 
sheets simultaneously with the sheet gripping 
and releasing actions of said reciprocating sheet 
gripping and releasing means. 

15. In combination, means reciprocating trans 
versely of the direction of feed of sheets for mov 
ing the sheets laterally to side register them, a 
lever pivoted on an axis extending in Said direc 
tion, a sheet calipering or excess sheet detecting 
element mounted on said lever, and means con 
trolled by said reciprocating means for rocking 
said lever and raising and lowering said sheet 
calipering or excess sheet detecting element. 

16. In combination, means reciprocating trans 
versely of the direction of feed of sheets, a cam 
operated by said means, a lever pivoted on an 
axis extending in Said direction and Operated by 
Said cam, and a sheet calipering or excess sheet 
detecting element mounted on and operated by 
said lever. 

17. In combination, an oscillating lever pivoted 
on an axis extending in the direction of feed of 
Sheets, a sheet calipering or excess sheet detect 
ing element mounted on said lever for rocking 
movement thereby and rotation about an axis 
extending in said direction, reciprocating sheet 
feeding and printing control means, and pivotally 
mounted means controlling the action of said 
sheet feeding and printing control means and 

7 
controlled by said sheet calipering or excess sheet 
detecting means through rotation or non-rotation 
thereof. • 

18. In combination, raising and lowering sheet 
calipering or excess sheet detecting means rotat 
able about an axis extending in the direction of 
feed of sheets, raising and lowering sheet feed 
ing and printing control means movable about 
an axis extending transversely of said direction, 
and means rotatable through rotation of Said 
sheet calipering or excess sheet detecting means 
for preventing lowering movement of said sheet 
feeding and printing control means. 

19. In combination, raising and lowering sheet 
calipering or excess sheet detecting means rotat 
able about an axis extending in the direction of 
feed of sheets and normally weight biased against 
rotation, raising and lowering sheet feeding and 
printing control means, and weight biased nor 
nally inoperative rotatable means associated 
with the sheet calipering or excess sheet detect 
ing means and rendered operative on rotation 
thereof to prevent lowering movement of said 
sheet feeding and printing control means. 

20. In combination, an oscillating lever, a sheet 
calipering or excess sheet detecting element ro 
tatably mounted on the lever and normally 
weight biased against rotation, a pin on the sheet 
calipering or excess sheet detecting element, a 
raising and lowering sheet feeding and printing 
control member, and means controlling the ac 
tion of said sheet feeding and printing control 
member comprising a pivoted element having an 
arm engaged with said pin and an arcuate shaped 
abutment weight biased to a normally inopera 
tive position removed from the path of movement 
of the sheet feeding and printing control mem 
ber, rotation of the sheet calipering or excess 
sheet detecting element moving said abutment 
into the path of movement of the sheet feeding 
and printing control member to thereby stop 
lowering movement thereof. 

EDWARD J. YEO. 
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