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1. 

This invention relates to sheet feeders and 
more particularly to sheet detecting mechanisms 
thereof employed to detect an abnormal condi 
tion in the feed of sheets and transmit the re 
Sult or effect of the detecting Operation to con 
trol means, - 
One of the objects of the present invention is 

to provide in a sheet feeder novel sheet detecting 
mechanism for detecting the failure of Said 
feeder to feed a sheet during normal operation 
thereof and feeding of sheets thereby, or the ab 
sence of a sheet at a time when and at a place 
where a sheet should normally be present, 
Another object of the invention is to provide 

in a sheet feeder novel absence sheet detecting 
mechanism wherein the result or effect of the 
absent sheet detecting operation is controlled by 
a member movable periodically, across the Sheet 
path. 
Another object is to provide in a sheet feeder 

novel absence sheet detecting mechanism asso 
ciated with sheet calipering or excess sheet de 
tecting mechanism in a novel manner, whereby 
the absent sheet detecting operation and the 
sheet calipering or excess sheet detecting op 
eration may be performed. Simultaneously and 
at a time in each cycle of operation of the feeder 
When a sheet should normally be present for 
Said detecting operations. 
A further object is to provide in a sheet feeder : 

adapted to feed a group or plurality of sheets in 
side by side relation to a machine or instru 
mentality acting On Said sheets in like manner, 
novel means for preventing presentation to said 
machine or instrumentality of a group of sheets : 
Which would cause an unbalanced condition in 
the machine or instrumentality. 
A still further object is to provide in a sheet 

feeder of the above character, a novel arrange 
ment of sheet calipering or excess sheet detect 
ing mechanisms for preventing presentation of 
the group of sheets to the machine or instru 
mentality in the event any one of said sheets 
contains an excess sheet or is of a thickness 
greater than the thickness of a normal single 
sheet. 
Another object is to provide in a plural-sheet 

feeder of the above character novel absence sheet 
detecting means for preventing presentation of 
a group of sheets to a machine or instrumentality 
in the event one of the sheets of said group is 
not present at the time of the sheet detecting 
Operation.. 

Still another object is to provide in a sheet 
feeder adapted to feed a group or plurality of 
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2 
sheets in side by side relation to a machine or 
instrumentality acting on said sheets in like man 
ner, novel absence sheet detecting mechanisms 
associated with sheet calipering or excess sheet 
detecting mechanisms in a novel manner for ren 
dering sheet reject or throw-out means effective 
upon failure of said feeder to feed one or more 
of said sheets, or in the event any one of the fed 
sheets contains an excess sheet or is of a thick 
ness greater than the thickness of a normal single 
sheet. 
The above and further objects and novel fea 

tures of the present invention will more fully 
appear from the following detailed description 
when the same is read in connection with the 
accompanying drawings. It is to be expressly 
understood, however, that the drawings are for 
the purpose of illustration only, and are not in 
tended as a definition of the limits of the inven 
tion, reference for this latter purpose being had 
primarily to the appended claims. 
In the drawings, wherein like reference char 

acters refer to like parts throughout the several 
views, 

Fig. 1 is a vertical longitudinal sectional view 
of a sheet feeder employing sheet detecting 
mechanisms constructed, arranged and operated 
in accordance with the present invention, said 
view being taken substantially on the line -f 
of Fig. 2; - 

Fig. 2 is a top plan view of said feeder, with 
parts omitted for purposes of clearer illustration; 

Fig. 3 is an enlarged vertical longitudinal sec 
tion on the line 3-3 of Fig. 2; 

Fig. 4 is a front elevation, partly in section, of 
the portion of the feeder shown in Fig. 3; 

Fig. 5 is a vertical longitudinal section on the 
line 5-5 of Fig. 4; 

Fig. 6 is an enlarged detail front elevation, 
partly in section, of a sheet calipering roller, 
and mounting and driving means therefor; 

Fig. 7 is an enlarged vertical longitudinal sec 
tion on the line - of Fig. 2; and 

Fig. 8 is a front elevation, partly in section, 
Of the portion of the feeder shown in Fig. 7. 

Referring to the drawings, there is shown a 
sheet feeder of the general type disclosed in the 
United States Patent No. 2,247,466, granted July 
i, 1941, to Leonard Baker and Leo C. Williams, 
but adapted to feed a group of metallic sheets 
from a plurality of piles of Said sheets arranged 
in side by side relation and deliver the fed sheets 
in like manner to a tinning pot or machine for 
applying a coating of tin on both surfaces there. 
of. It will be understood that the feeder may 
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be employed for feeding a group or plurality of 
metailic sheets in side by side relation to ma 
chines other than tinining machines, Such as, for 
exampie, lithographing presses, varnishing na 
chines, buffing and cleaning machines, and slit 
ters, and may also be enployed for feeding a 
plurality of cardboard or other relatively Stiff 
sheets in Side by side relation to printing presses, 
cutting and creasing machines, and various other 
machines which are devised to operate on Oine 
ol' both surfaces of said sheets. 
As shown, and i indicate portions of the 

side frames of the feeder on which are mounted 
the various movable parts as weli as certain Sta 
tionary parts of said feeder. Side frames , 
are connected together at the tops thereof by tWO 
longitudinally spaced, transversely extending tie 
bars 2 and 3, and at a point intern ediate tie 
upper and lower ends thereof by two Similar tie 
bars 4 and 5. Tie bars 2, 3 and 4, 5 are 
secured at their opposite ends to the upper and 
lower ends, respectively, of vertically extending 
side brackets is and if which, in turn, are Se 
cured to the side frames (, ; , respectively. 
The various movable parts of the feedei are 

driven from any suitable source of power (not 
Shown) by a chain i8 (Fig. 2) which paSSeS 
around a sprocket 9 that is secured to the out 
wardly projecting end of a short drive shaft 23. 
The latter extends through a Suitable opening in 
the side frame and is journalled in a Suitable 
bearing in the side bracket 6. Fixed on shaft 23 
and disposed between side frame and bracket 
f6 is a spur pinion 23 (Fig. 4) which meshes with 
a spur gear 22 that is fixed on and drives a cana 
shaft 23. The latter extends transversely of the 
feeder and is journalled in suitable bearings in 
the side brackets 6, 7, and in a plurality of 
transversely spaced intermediate or center brack 
ets 24 (FigS. 1 to 4) which are secured to the tie 
bars 2, 3 and extend downwardly therefron, 
there being three of said center brackets show 
for reasons to appear hereafter. Shaft 23 makes 
one revolution for each cycle of Operation of the 
feeder and is utilized to Operate various parts of , 
Said feeder to be hereinafter described. 
The feeder includes a pile elevator comprisiing 

cross beams 25 (Fig. 1), one only being shown, 
adapted to support a pile board 26 and a plurality 
of piles of metal or other sheets arranged in side : 
by side relation on said pile board. As shown in 
Fig. 2, the feeder is designed to operate cn a 
maximum of three piles of sheets which are indi 
cated at 27, 2a, and 2 b, and arranged side by 
side in slightly spaced relation. The croSS beams 
25 have their opposite ends engaged over longi 
tudinally extending Side bars 23, each One of 
which is connected at its front and rear ends with 
flexible cables 29 and 3e, respectively, (Figs. 1 and 
2). The cables 29, 30 at opposite sides of the 
feeder extend upwardly from the side bars 23 
and pass around suitably grooved sheaves jour 
nailed on the side frames 0, adjacent the front 
and rear thereof, the front Sheaves Only being 
shown and indicated at 3. From the sheaves 3: 
the cables 29, 30 extend to a Suitable elevator 
operating mechanism (not shown) for raising the 
elevator step by step in the usual manner in 
order to maintain the tops of the piles 27, 2id, 
and 27 b at the proper level as the sheets are fed 
therefrom in Succession by means for this purpose 
hereinafter described. For a more detailed de 
Scription of the pile elevator, its operating mech 
anism and control means, reference may be had 
& the above-mentioned United States Patent No. 

5 

30 

65 

75 

4 
2,247,466. During step by step upward move 
ment of the elevator, the front sides of the piles 
of SheetS 27, 27a, and 27b bear against and are 
guided by a metal apron or plate 32 which is se 
cured to the lower tie bar 4. 
The upper rear opposite corner portions of the 

piles of sheets 27, 2a, and 27 b are first winded 
by Suitably winding devices (not shown) to pre 
liminarily separate the opposite rear corner por 
tions of the uppermost sheets of said piles, where 
upon the topmost sheets of the piles 27, 2a, and 
2b are simultaneously engaged at their opposite 
rear corner portions by Suitable suction devices 
(not shown) and lifted to further separate the 
Same from the next or underlying sheets. The 
pile Winding devices and the suction sheet lifting 
devices may be of the general type disclosed in 
the above-mentioned United States Patent No. 
2,247,466 which may be referred to for a more de 
tailed description as to the construction, mount 
ing, and operation thereof. 
After the top sheets of piles 2, 2.7a, and 21b 

have been simultaneously lifted at the rear there 
of by the Suction devices as described, and have 
been further winded by winding devices (not 
shown) to completely separate the same from 
the next sheets therebelow, said top sheets are 
Sirinultaneously forwarded from said piles by suc 
tion sheet forwarding devices located at the front 
of the feeder. These suction sheet forwarding 
devices comprise cylinders 33 (Figs. 1 and 2) and 
Suction cups 34 that are moved up and down rela 
tive to Said cylinders through the making and 
breaking of vacuum therein to engage each sheet 
at transversely Spaced points and lift said sheet 
from its respective pile prior to forwarding of 
the same therefrom. The sheet forwarding de 
Vices are constructed and operated in the same 
manner as the sheet forwarding devices disclosed 
in the United States Patent No. 2,247,466 above 
referred to and need no detail description herein. 
The sheet forward devices have swinging move. 

ment imparted thereto to forward the sheets fron 
the piles 27, 2a, and 27b. For this purpose, the 
cylinders 33 are secured to arms 35 which, in turn, 
are adjustably fixed on a transversely extending 
rock Shaft 36 that is journalled in suitable bear 
ings in bracketS 3 secured to side frames 8, . 
The sheet forwarding devices are rocked forward 
ly by a can 38 that is fixed on and rotated by cam 
Shaft 23 and engages a roller 39 journalled on a 
can Strap 4) extending over said cam shaft and 
pivotally connected with an arm 4 which, in 
turn, is fixed on rock shaft 36. The sheet for 
Warding devices are rocked rearwardly by a spring 
preSSed rod 42 (Fig. 2) having one end thereof 
pivotally connected with an arm 43 fixed on rock 
shaft 36 and the opposite end guided in a suitable 
opening in the upper tie bar 2. The spring for 
rod 42 is indicated at 44 and encircles said rod 
between tie bar 2 and a collar 45 adjustably se 
cured to said rod. 
Vacuum is created and broken in the cylinders 

33 and Suction cups 34 at predetermined inter 
Vals to cause Said Cups to simultaneously engage, 
grip, and lift the top sheets from the piles 27, 
27a, and 27b when the sheet forwarding devices 
have been SWung rearwardly, and to release. Said 
sheets when the sheet forwarding devices have 
completed their forward movement and delivered 
the sheets engaged thereby in side by side relation 
Onto conveying means to be hereinafter described. 
For this purpose, the cylinders 33 have connected 
therewith corresponding ends of flexible conduits 
46 the opposite ends of which are connected with 



2,556,895. 

a suitable valve mechanism (not shown) which is 
supported by the upper tie bars 2, 3 and is con 
nected with a vacuum pump (not shown) or any 
other Suitable Source of Vacuum. The Valve 
mechanism may be of the general type disclosed 
in the United States Patent No. 2,247,466 above 
referred to and needs no detail description herein. 
The top sheets separated at the rear thereof 

by the sheet Séparating devices are simultaneous 
ly engaged and lifted at the front thereof by the 
sheet forwarding devices and delivered thereby 
in spaced side by side relation to conveying 
means that advance said sheets in like manner to: 
the tinning pot or other instrumentality with 
which the feeder is aSSociated. AS ShoWn, the 
conveying means comprise wide and narrow feed 
rollers 4 and 48, respectively, drop rollers 49 
cooperating with the narrow feed rollers 48, and 
conveyor tapes 5 passing around the Wide feed 
rollers 47 (Figs. 2, 3, and 4). The feed rollers 47, 
48 are fixed in spaced relation on a shaft 5 and 
are alternately arranged on said shaft in a man 
ner Such that each sheet delivered thereon from 
the piles 2, 2a, and 27b by the sheet forwarding 
devices will be properly supported and prevented 
from Sagging by a plurality of said alternately 
arranged feed rollers and by a plurality of the 
tapes 59 during forward movement thereof to 
ward the tinning pot or other instrumentality. 
Shaft 5 extends transversely Of the feeder and 
is journalled in suitable bearings in the side. 
brackets 6, and in a plurality of transversely 
spaced intermediate or center brackets 52 (Figs. 
2, 3, 4, and 6) which are Secured to the lower tie 
bars 4, 
there being three of Said center bracketS shown 
corresponding to the number of piles of sheets 27, 
2ia, and 27b for reasons to appear hereafter. 
The shaft 5?, feed rollers 47, 48 and conveyor 
tapes 50 passing around the feed rollers 47 are 
driven continuously by suitable gearing includ 
ing a spur pinion 53. (Fig. 4) fixed on said shaft 
and which meshes with a spur gear 54 that is se 
cured to or formed integrally with spur pinion 
2 on drive shaft. 20. 
The drop rollers 49 are journalled on arms 55 

(Figs. 2 and 4) which are fixed in spaced rela 
tion on a rock shaft 56 and in a manner so that 
each sheet delivered between said drop rollers 
and the feed rollers 4, 48 from the separate piles 
27, 2a, and 2 b by the sheet forwarding devices 
will be engaged at transversely Spaced points by 
at least two drop rollers, thereby assuring for 
ward movement of the sheets in a straight line 
and in spaced parallel paths toward the tinning 
pot or other instrumentality. The rock shaft 56 
extends transversely of the feeder and is jour 
nalled in suitable bearings in side plates 57 and 
58 projecting forwardly of the feeder and secured 
to the side brackets f6, f. Additional supports 
and bearings for rock shaft 56 are provided by 
brackets 59 (Figs. 1 and 4) which are secured to 
the center brackets 24 and project downwardly 
therefrom to receive said shaft. The drop rollers 
43 are raised and lowered at predetermined in 
tervals, and the operation thereof is so timed 
that they are raised when the sheet forwarding 
devices deliver the sheets from the piles 27, 27a, 
and 27b onto the feed rollers 47, 48 and tapes 56, 
and are lowered after such delivery and breaking 
of vacuum in the sheet forwarding devices to en 
gage said sheets until they have been substan 
tially entirely advanced from said piles by the 
cooperating feed rollers 48 and the tapes 59, 
whereupon said drop rollers are again raised 

5 and project upwardly therefrom, : 
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tinning pot or machine. 

6 
and forward movement of the sleets in side by 
side relation toward the tinning pot or other 
instrumentality is continued by the tapes 50. 
The drop rollers 49 are lowered by a spring (not 
shown) and are raised by a cam 60 (Fig.2) which, 
is Secured to can shaft. 23 and engages a roller. 
6 journalled on an arm 62 that is fixed on rock. 
Shaft 56. If desired, the drop rollers 49 may be 
arranged to continuously engage the feed rollers. 
48 by disconnecting the arm 62 from shaft. 56, or 
by moving Said arm and therewith roller 6 out. 
of the path of action of cam 60. 

It will appear that with the construction thus 
far described, in the normal operation of the 
feeder and during Successive cycles of operation 
thereof, the sheets are forwarded simultaneously 
from the top of piles 27, 2a, and 27b.by the sheet 
forwarding devices 33, 34 and delivered thereby, 
in Side by side relation to the feed rollers 47, 48, 
drop rollers 49, and conveyor tapes 50 which ad 
Vance Said sheets in like manner to the tinning 
pot or other instrumentality for further action: 
thereon. ... " 

In the feeding of sheets and particularly a 
group. Or plurality of sheets in side by side rela 
tion to a tinning pot or other machine which acts. 
on One or both Surfaces of Said sheets, it is de 
Sirable that only single sheets and sheets of a 
uniform thickness should be presented to said 

If, for example, in the 
illustrated embodiment, the sheet fed from either 
the pile 2 or pile 2 b is accompanied by, or con 
tains an additional sheet adhering thereto, or is 
of a thickness greater than the normal thickness 
of the remaining two sheets fed simultaneously 
therewith, the excess sheet or excess thickness 
Sheet Will, on the one hand, cause possible in 
jury to the tinning pot or other machine, and on 
the other hand will create an unbalanced condi 
tion in the tinning pot or machine with the result: 
that all the sheets will not be properly coated 
or acted upon and, hence, must be scrapped. If 
the Sheet fed from pile 2a is accompanied by 
or contains an additional sheet adhering there 
to, or is of a thickness greater than the normal 
thickness of the sheets fed simultaneously there 
or exceSS thickness sheet, while it might not cause 
an unbalanced condition in the tinning pot or 
other machine, it will cause possible injury to the 
tinning pot or machine, and prevent proper coat 
ing of or action on all the sheets with the re 
Sult that Said sheets would also have to be 
Scrapped. 

In accordance with the present invention, . 
sheet calipering or excess sheet detecting mecha 
nisms are provided which are arranged in a novel 
rtlanner and aSSociated with the conveying 
means to caliper the sheets during forward move 
ment thereof in side by side relation and prevent 
presentation of all the sheets of the group to the 
tinning pot or other machine in the event one or 
more of the sheets is accompanied by or contains. 
an additional sheet or sheets or is of a thickness. 
greater than the predetermined normal thick 
ness of a single sheet. In the illustrated embodi 
ment there are shown three sheet calipering 
mechanisms corresponding to the number of 
piles of sheets 27, 2a, and 27b. The sheet cali . 
pering mechanisms are so controlled that the . 
sheet calipering operations thereof are performed 
Simultaneously on all the sheets of the group, 
and effect operation of a common control mem 
ber in the event one or more of the calipered 
sheets contain an additional or excess sheet.or. 



2,556,895 
7 

sheets or is of an abnormal thickness. The con 
trol member may be utilized to interrupt the feed 
of sheets by the feeder and to stop the conveyor 
in the usual well-known manner, but, as herein 
illustrated, it is utilized to operate a common 
sheet reject or throwout mechanism for diverting 
all the sheets of the group out of their normal 
path of travel into a reject sheet supporting tray. 
in this manner, the abnormal group of SheetS is 
automatically removed from the conveyor, and 
feeding of successive groups of sheets by the 
feeder may continue Without interruption, re 
Sulting in an increased output of fed sheets. The 
rejected double or plural sheets of normal thick 
ness may then be individualized and placed back 
on the piles 27, 2a, and 27b together with the 
rejected single sheets of normal thickneSS and 
re-fed. 
The sheet calipering mechanisms indicated 

generally at 63, 64, and 65 (Fig. 2), except for 
their location in the feeder to act on the Separate 
sheets fed from the piles 27, 2ia, and 27b in side 
by Side relation, are identical in construction, 
nounting, and Operation and a description of One 
of said mechanisms will therefore suffice for all 
of the same. . Before proceeding With the descrip 
tion of the construction, mounting, and opera 
tion of one of the sheet calipering mechanisms, 
it might be mentioned that the center brackets 
24 and 52 are So arranged that one bracket 52 is 
located intermediate the Side edges of each pile 
of sheets 27, 2ia, and 2b, and that one bracket 
24 is located above and to one side of each bracket 
52. It might also be mentioned that the center 
bracketS 52 each contains an anti-friction bear 
ing 66 (FigS. 3 and 6) for Supporting and provid 
ing frictionless rotation of the feed roller shaft 
5. For purposes of description, each sheet cali 
pering mechanism 63, 64, and 65 will thus consist 
of the following parts including one bracket 24 
and one bracket 52, which brackets, as herein 
above described, also serve to support and pro 
vide additional bearings for the can shaft 23, 
drop roller shaft 56 and feed roller shaft 5i. 
Each sheet calipering mechanism 63, 64, and 65 
is preferably constructed, mounted, and operated 
as follows. 
Secured in any Suitable rainer in the hub 6. 

of center bracket 52 and projecting laterally 
therefron in the direction of side frame 9 is a 
sleeve 68 through which feed roller shaft 5 ex 
tends (Fig. 6). Secured by a press fit on the out 
Wardly projecting end of sleeve 68 is the inner 
race of a ball bearing 69 having its outer race 
Secured by a preSS fit in the bore of a lower sheet 
calipering roller it which is substantially of the 
Sane diameter as the diameter of the feed rollers 
48, and of the feed rollers 47 including the tapes 
50 which pass around the latter (Figs. 3, 4, and 
6). Calipering roller 70 is formed at one side 
thereof With a slightly reduced hub portion , 
and disposed within Said hub portion is a disc 2 
which is engaged over and secured to shaft 5. 
Disc 2 is provided in its periphery with a pin 3 
that projects into a slot 74 formed in the hub 
portion 7 of calipering roller 79. The calipering 
rollers 10 of the sheet calipering mechanism 63, 
64, and 85 are thus supported independently of 
shaft 5 for free and true concentric rotation by 
sleeves 68 and bearings G9, and are driven con 
tinuously from shaft 5i in unison with and at 
Substantially the same surface speed of the feed 
I'ollers 48 and tapes 50 by the discs 2 and pins 7 3. 
'ihe bore of each sleeve 68 is preferably slightly 
greater in diameter than the diametel of shaft 

O 
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5. So that any vibration of said shaft and any 
Variation in the concentricity thereof Will not be 
tranSnitted to calipering roller 70 and affect the 
sheet calipering operation. 
Cooperating With the calipering roller 10 and 

disposed above the path of sheet travel is an 
upper sheet calipering roller 75 (FigS. 3 and 4) 
Which is journalled at 6 on a rearwardly extend 
ing arm it that is loosely mounted adjacent the 
ceinter bracket 24 on the drop roiler shaft 56 for 
pivotal movement relative thereto. Disposed be 
tWeen bracket 2i and arm and loosely mounted 
On Shaft 36 for pivotal movement relative there 
to is a bell Crank lever having a rearwardly ex 
tending arm 8 and an upwardly extending arm 
S. Pivotally mounted at 89 on bell crank arm 
8 and disposed above calipering roller i 5 for co 

Operation with Said roller is a caliper element 8 
which is preferably in the form of a segment and 
provided With two radially spaced laterally pro 
jecting pins 82, 82 for purposes to be hereinafter 
described. Axial displacement of arm 77 and 
bell Crank lever 8, 9 is prevented in one direc 
tion by the center bracket 24 and in the opposite 
direction by a collar 83 secured to shaft 56. 
Arm i is yieldingly urged downwardly by a 

comparatively light compression spring 84 so 
that the upper calipering roller 5 thereon will 
engage and preSS the forwardly moving sheet 
against the calipering roller e with sufficient 
pressure to insure positive rotation of said upper 
calipering roller by the sheet engaged thereby 
and accurate calipering of said sheet. Spring 84 
is nounted on a Spring rod 85 having one end 
pivotally connected at 86 to arm it and the oppo 
site end guided in a post 87 secured to bracket 24 
and projecting inwardly therefrom to receive said 
rod. One end of Spring 84 engages an abutment 
oil l'od 85 and the opposite end bears against 
pOSt 87. 
The Segment 8i of each sheet calipering mech 

anism 63, 64, and 65 is normally disposed in the 
full-line position shown in Fig. 3 and such that 
it is Spaced from the cooperating upper caliper 
ing roller is a distance less than the normal 
thickness of a Single sheet when said roller is 
engaged With a Single sheet of normal thickness, 
as shown in Fig. 3. This and other desired 
Settings of Segment 8 with respect to caliper 
ing roller 75 for sheets of different thicknesses 
that may be handled in the feeder is effected by 
an adjusting Screw 88 (Figs. 3 and 4) which is 
threaded through a suitable opening in a ver 
tical extension 89 of bell crank arm 79 and 
adapted to engage a hardened steel plug 90 
threaded in the adjacent end of bracket 24. Ro 
tation of Screw 88 in opposite directions will re 
Sult in clockwise and counterclockwise movement 
(Fig. 3) of bell crank lever 78, 79 about shaft 
66 and, hence, lowering and raising movement 
of Segment 8 toward and away from caliper 
ing roller 5. Screw 88 is held in adjusted posi 
tion by a lock nut 9 . 

Bell crank lever 18, 79 is yieldingly urged in a 
clockwise direction (Fig. 3) by a comparatively 
heavy compression spring 92, whereby screw 88 
Will be firmly pressed against plug 90 to accu 
rately locate segment 8 with respect to Caliper 
ing roller 5, and segment 8 will be firmly held 
in proper position to insure positive rotation 
thereof by roller 75 when the latter engages an 
exceSS Sheet or a sheet of abnormal thickness. 
Spring 92 is mounted on a spring rod 93 having 
One end pivotally connected at 94 to bell crank 
&rm 78 and the opposite end guided in a post 



2,558,895 

95 secured to center bracket 24 and projecting 
inwardly therefrom to receive said rod. One 
end of spring 92 engages an abutment on rod 
93 and the opposite-end bears against post 95. 
The upper calipering rollers 75 and cooperat 

ing segments 8 of the sheet calipering mecha 
nisms 63, 64, and 65 are raised and lowered at 
predetermined intervals, and the operation there 
of is So tinned that all the rollers 5 and Seg 
ments 8 are raised until the sheets delivered 
in side by side relation onto the feed rollers 48 
and tapes 50 by the sheet forwarding devices 
have been advanced by the drop rollers 49 a. 
short distance relative to piles 27, 2ia, and 2b 
so that their front or leading edges extend a 
few inches beyond said drop rollers, at which 
time the rollers 5 and segments 8 are simul 
taneously lowered and the upper surfaces of 
the forwardly moving sheets are simultaneously 
engaged by said rollers for performance of the 
calipering operations thereon. For this purpose, 
the bell crank arm 79 of each sheet calipering 
mechanism has journalled thereon at 96 a cam 
roller 9, which is engaged by a cam 98 Secured 
to and rotated by can shaft 23. Roller 97 is 
biased toward cam 98 by the Spring pressed rod 
93 connected with the bell crank arm 78. The 
bell crank levers 78, 79 of the sheet calipering 
mechanisms 63, 64, and 65 are thus simultane 
ously rocked in a counter-clockwise direction 
(Fig. 3) by separate cams 98 to raise the seg 
ments 8 carried thereby, and are simultaneously 
rocked in a clockwise direction by the separate 
spring pressed rods 93 to lower said segments 
until the adjusting screws 88 on the respective 
bell cranks engage the respective plugs 90, at 
which time all the segments 8 will be disposed 
in like definite positions for the sheet caliper 
ing operations. 
Counter-clockwise or segment raising move 

ment of each bell crank. 78, 79 is transmitted to 
the arm TT associated therewith by a screw 99 
which is threaded through a suitable opening in 
a laterally projecting ear or lug 00 formed in 
tegrally with bell crank arm 79 and is adapted . 
to engage a similar lug 0 formed integrally 
with and projecting laterally from arm 7. 
Clockwise or downward movement of each arm 

with the bell crank 78, 79 associated therewith 
is effected by the spring pressed rod 85 connected 
with said arm, said rod also acting to yieldingly 
engage the lug to on arm 77 with screw 99 and 
take up any lost motion between said arm and 
the bell crank when the latter is rocked to raise 
segment 8 and roller 75 as hereinbefore de 
scribed. Screw 99 is so adjusted with respect 
to lug () on arm that when segment 8 and 
roller 75 are lowered to sheet calipering posi 
tion and the adjusting screw 88 is engaged With 
plug 90, a slight upward movement will be im 
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parted to roller 75 against the tension of spring 
84 by a single sheet of normal thickness upon 
engagement of said roller therewith. In this 
manner, roller 5 will engage the forwardly mov 
ing sheet under spring tension whereby positive 
rotation thereof by Said sheet and accurate 
calipering of the latter will be assured. It will 
be understood that this slight upward move 
ment of roller 75 by a single sheet of normal 
thickness is not sufficient to cause said roller 
to engage and rock Segment 8, Said movement 
being compensated for in the initial setting of 
said segment with respect to roller 75. It would 
also be understood that when effecting initial 
adjustment of segment 8 and any further ad 

O 
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justments thereof with respect to roller 75, the 
Screw 99 is backed off several turns to permit 
making of said adjustments, and then returned 
to its proper adjusted position. Screw 99 is held 
in adjusted position by a lock nut 2. 

Extending transversely of the feeder and past 
each of the sheet calipering mechanisms 63, 64, 
and 65 is a shaft 103 which is common to all 
Said Calipering mechanisms and may, for the sake 
of description, be termed the main control shaft 
Or member. This shaft 03 is journalled inter 
mediate its ends in Suitable bearings in the center 
bracketS 24, and at its opposite ends in suit 
able bearings in brackets f4 and 95 which are 
Secured to the side brackets 57 and 58, respec 
tively (Figs. 2, 4, 5, 7 and 8). Shaft 03 has 
Secured thereon a plurality of pendulums 36 
-(Figs. 3 and 4) which extend rearwardly and 
downwardly from said shaft and project between 
the laterally projecting pins 82, 82 on the caliper 
Segments 8, there being one pendulum asso 
ciated with each segment. Pendulums 36 nor 
mally rest by gravity on one of the pins 82 of 
the Segments 84, as shown in full lines in Fig. 
3. It Will thus appear that when the segment 
8 of any one of the sheet calipering mechanisms 
63, 64, and 65 is rotated in a counter-clockwise 
direction as viewed in Fig. 3, to the broken line 
position, the pendulum is associated with the 
rotated Segment will be raised thereby to the 
broken line position shown in Fig. 3 and, hence, 
rock shaft 53 in a counter-clockwise direction 
aS viewed in Fig. 3, or in a clockwise direction 
as viewed in Fig. 7, since said views are right 
and lefthand views, respectively. 
Shaft i3 may be utilized to control the opera 

tion of Well-known mechanism for stopping or 
tripping the feeder and for stopping the convey 
ing means in the event an abnormal condition in 
the feeding of the sheets from the separate piles 
2, 2a, and 27 b is detected by any one of the 
sheet calipering mechanisms 63, 64, and 65, there 
by preventing feeding of successive groups of 
sheets fron said piles and presentation of an ab 
normal group of Sheets on the conveying means 
to the tinning pot or other machine being fed. 
In the illustrated embodiment, however, Shaft 03 
is utilized to control the operation of a sheet 
reject or throwout mechanism for diverting all 
the sheets of an abnormal forwardly moving 
group out of their normal path of travel into a 
suitable receiver. In this manner, the abnormal 
group of sheets is automatically removed from the 
conveying means and the feeding of Successive 
normal groups of sheets from piles 27, 27a, and 
2b Inay continue without interruption. As 
shown, particularly in Figs, 1, 2, 7, and 8, the sheet 
reject or throw out mechanism and the operating 
and control means therefor are preferably con 
structed, mounted, and operated as follows. 
Secured to control shaft 3 adjacent its end 

supporting bracket i 25 is an arm 97 (Figs. 7 
and 8) which extends upwardly and forwardly 
from said shaft and have journalled thereon a 
roller 88. The latter engages the rear longi 
tudinal edge of a vertically extending bar or link 
89 which is formed with an abutment on its 

front longitudinal edge and adjacent the upper 
end thereof. The lower end of bar 9 is pivot 
ally connected at with a forwardly extending 
arin 2 which is secured to a shaft 3 that ex 
tends transversely of the feeder in front of the 
feed rollers 4, 33 and beneath the uppar reaches 
of all of the tages 5). Shaft 3 is journalled at 
its opposite ends in suitable bearings in the side 
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plates 57 and 58, and has secured thereon a plu 
rality of sheet reject fingers f4 which extend for 
wardly from Said shaft between the tapes 5 and 
normally lie beneath the plane in which the upper 
reaches of Said tapes and the sheets travel. AS 
shown in Fig. 2, the fingers 4 are Spaced along 
shaft 3 and across the entire width of the con 
Weyor so that all the sheets moving along said 
conveyor in Side by Side relation Will be rejected 
When Said fingers are raised as hereinafter de 
scribed, thus providing a common reject mecha 
nism for the group of sheets. 

Reject fingers 4 are lowered out of the sheet 
path and to their normal in Operative position, as 
shown in full lines in Figs. 1 and 7, by gravity 
assisted by a pull Spring 5 having one end con 
nected with the free end of arm f2 and the op 
posite end connected. With a pin 5 secured to 
and projecting inwardly from the Side plate 58 
(FigS. 7 and 8). Downward movement of the 
fingers 4 beyond their normal inoperative po 
sition is prevented through engagement of arm 

2 with a Suitable stop member, such as, a bolt 
located beneath the free end of said arm and 

adjustably threaded in a post 8 which is secured 
to and projects inwardly from the side plate 58. 
Bolt is locked in adjusted position by a lock 
nut 9. 
The upper free end of bar 9 extends through 

the bifurcated end 28 of a forwardly extending : 
arm 2 having a hardened steel block 22 secured 
thereto at Said end So as to extend across the 
front longitudinal edge of said bar (Figs. 1, 2, 7, 
and 8). Arm 2 is loosely mounted for pivotal 
movement On a short shaft 23 which is fixed in : 
a pair of brackets 24 disposed on opposite sides 
of said arm and Secured to the tie bar 2. Jour 
nalled at 25 on arm 2 is a roller 28 which 
engages a cam 27 secured to and rotated by cam 
shaft 23. Roller 28 is heid in engagement with 
can f2 by a vertically extending spring pressed 
rod 28 having one end pivotally connected at 
29 to arm 2 and the opposite end guided in an 

eye-bolt 39 secured to and projecting forwardly 
from tie bar 3. 
mounted thereon between the eye-bolt .30 and a 
collar 32 adjustably secured to said rod. 
Arn 2 Will thus be raised by cam 27 and 

lowered by spring 3 once during each cycle of 
operation of the feeder, and the operation of said 
arm is so timed that it is lowered prior to engage 
ment of the upper caliper rollers 5 with the for 
wardly moving sheets on the conveyor, and raised 
When said rollers are engaged with said sheets 
and performing the calipering operations thereon. 
The low part of can 2 is so proportioned that 
When roller 26 on arm 2 is engaged therewith 
during each cycle of operation, the block 22 on 
Said arm will be disposed slightly below the level 
of the abutment on bar io9 to permit said 
abutment to extend over said block when bar (9 
is SWung to the broken line position shown in 
Fig. 7 in a manner hereinafter described. Bar 
89 is normally disposed in the full line position 
shown in Fig. 7 so that the abutment thereon 
Will normally be disposed to the rear of block 22 
On arm 2; and out of the path of upward move 
ment of Said block, said bar being urged to said 
position and into engagement with roller 08 on 
arm 97 by a very light pull spring 33 having 
one end connected therewith at 34 and the oppo 
Site end connected with a pin 35 secured to and 
projecting inwardly from bracket 05 (Figs. 7 
and 8). 
The operation of the feeder, the sheet caliper 

The Spring 3 for rod 23 is 4. 
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ing mechanisms and the sheet reject or throw 
out mechanism may be briefly Summarized as 
followS. ASSuming that the various mechanisms 
of the feeder, and the sheet calipering and reject 
mechanisms have been properly timed With rela 
tion to each other, and that the caiiper segments 
8 have been adjusted to provide the proper clear 
ance between the same and the caliper rollers 5 
for the free passage of Single sheets of a normal 
predetermined thickness only, the uppermost 
sheets of piles 27, 2d, and 27 b are simultaneously 
engaged and lifted near the front thereof by the 
Suction cups 34 of the sheet forwarding devices 
which have been previously swung rearwardly by 
the described means for this purpose. The sheet 
for Warding devices are then swung forwardly in 
unison and carry the lifted sheets in the same 
direction thereWith until the front edges of said 
sheets extend between the raised drop rollers 49 
and the driven feed rollers 48 and tapes 50. The 
sheet forwarding devices then simultaneously re 
lease the three sheets whereupon the drop rollers 
49 are lowered into engagement with said sheets 
and the latter are advanced in side by side rela 
tion from the pilies 27, 2a, and 27b to the tinning 
pot or other machine by the cooperating feed 
rollers 38 and the tapes 50, the sheet forwarding 
devices in the meantime moving rearwardly in 
readiness to engage, lift, and forward the next 
sheets from piles 2, 2a, and 2b. 
As the sheets are being advanced in side by 

Side relation from the piles 27, 2a, and 27b by 
the sheet forwarding devices, the roller 26 on 
reject arm 2 is engaged with the low part of 
can 2 and consequently said arm will at this 
time be lowered by spring 3 to its lowermost 
position, as shown in Fig. 7. When the three 
Sheets have been advanced by the feed rollers 
48 and drop rollers 49 so that their front edges 
extend a few inches beyond the bite of said roll 
ers, the high parts of caliper cams 98 upon con 
tinued rotation thereof move out of engagement 
With rollers 97 whereupon the caliper bell cranks 
F8, 79 and the caliper arms 77 are simultaneously 
rocked in a clockwise direction (Fig. 3) by springs 
92 and 84, thus lowering the rollers 75 and seg 
mentS 8 carried thereby until said rollers engage 
the lipper Surfaces of the forwardly moving sheets 
and the adjusting screws 88 on said bell cranks 

fiti engage the stop plugs 98. The rollers 75, upon 
engagement thereof with the forwardly moving 
sheets, Will be rotated in a clockwise direction, 
as viewed in Fig. 3, by said sheets, and will re 
main in contact with the sheets until they have 

55 been advanced by the feed rollers 48 and drop 
rollers 49 So that their front or leading edges 
extend partly over the lowered reject fingers 4. 
Thereupon the high parts of cams 98 upon con 
tinued rotation thereof will again engage the 
rollers 9 and simultaneously rock the bell cranks 
8, 79 and arms 1 in a counter-clock Wise direc 

tion, as viewed in Fig. 3, thus raising the seg 
ments 8; and the roilers 5 out of engagement 
With the forwardly moving calipered sheets and 
holding Said SegmentS and rollers in raised posi 
tions in readiness for performance of the caliper 
ing Operations on the next group of sheets fed 
from the piles 25, 2a, and 27b during the next 
Cycle of Operation of the feeder. While the three 
sheets are being calipered by the rollers 75, the 
high part of reject cam 27 upon continued rota 
tion thereof will move into engagement with the 
roller 26 and raise arm f 2? and the block 22 
carried thereby. The high part of cam 27 is 

5 SO proportioned that arm f2 will be held in 
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raised position until the caliper rollers 75 have 
been raised out of engagement with the forwardly 
moving sheets and the latter have been advanced 
by the feed rollers 8 and drop rollers 49 so that 
their front edges extend beyond the front ends 
of the lowered rejectfingers . 

If, during calipering of the three sheets by the 
rollers 75, there is no additional sheet or SheetS 
adhering to or accompanying any Oine of Said 
sheets and all three Sheets are of the Sale pre 
determined normal thickness, the caliper Seg 
ments 3 will remain stationary in the position 
shown in full lines in Fig. 3. In such event, the 
control shaft 3 will not be actuated, the bar 
|C9 will remain in the full line position ShoWin 
in Fig. 7, and the block 22 on arm 2A, upon 
raising of said arm by can 27, will merely idle 
past the abutinent oil said bar. Accordingly, 
the reject fingers & will remain in their low 
ered inoperative position shown in Figs. 1 and 7, 
and the three sheets which are of a uniforn, pre 
deterrained thickness will then be advanced there 
Over in Side by side relation toward the tinning 
pot or other machine by the feed rollers 48, drop 
rollers É9, and tapes 53, and presented to said 
tinning pot or machine for coating the Sane Ol' 
performing other operations theire0n. These 
operations are perforined in the Order named on 
successive goups of sheets as loag as all the SheetS 
of each group are of a uniform predetermined 
thickness, and inormal feeding of SucceSSive 
groups of sheets thus proceeds without inter 
ruption. 
Assuming now that one of the three sheets 

forwarded simultaneously from the piles 27, 2a, 
and 27b by the sheet, forwarding devices is ac 
companied by or contains an excess sheet ad 
hering thereto or is of a thickness greater than 
the normal predetermined thickness of a single 
sheet. In this event, when the caliper rollers 
is are lowered into engagement With the for 
Wardly moving sheets and rotated by Said sheets, 
as hereinbefore described, the roller 75 engaged 
with and rotated by the double or excess thick 
neSS Sheet, Will be raised by said sheet into Con 
tact With the Segnent in a counter-clockwise di 
rection as viewed in Fig. 3, to substantially the 
broken line position shown in said figure. Such 
rotation of segment 3 causes the pin 82 thereon 
which is normally engaged by the pendulum fee 
associated therewith to raise Said pendulum to 
the broken line position shown in Fig. 3 and thus 
rock control shaft 3 and arm it in a clock 
wise direction, as viewed in Fig. 7, whereupon bar 
C9 is swung by arm in the same direction 

about its pivot i? to the broken line position 
shown in Fig. 7, to dispose the abutment is on 
said bar in the path of upward movement of 
the block 22 on arm 2. Block f22, upon Sub 
sequent upward movement of arm 2 by can 
f27, will then engage the abutment fe on bar 
(S. and raise the latter and the arrin 2 where 

upon shaft 3 will be rocked in a counter-clock 
Wise direction, as viewed in Figs. 1 and 7, and 
the fingers f4 will be raised and projected at 
an angle across the plane of movement of the 
upper reaches of the tapes 59, as shown in bro 
ken lines in Fig. i. All the sheets of the abnor 
mal group will then be diverted out of their nor 
mal path of travel by the raised and angularly 
disposed fingers and advanced upwardly along 
said fingers in side by side relation by the feed 
rollers 48 and drop rollers $9 between opposed 
delivery rollers 33 and 3 which direct all the 
rejected sheets into a reject sheet receiving tray 
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33 or other form of receiver, thus preventing 
presentation of the abnormal group of sheets to 
the tinning pot or other machine and without 
having to stop the conveyor and interrupt the 
feeding of successive groups of sheets by the 
feeder. It will be understood that shaft 3 may 
also be employed to effect operation of suitable 
Well-known means for stopping or tripping the 
feeder and for stopping the conveyor. Hence, 
shaft 3 may be termed an auxiliary or second 
Control shaft or member. 
As the rejected sheets are advanced along the 

reject fingers 4 by the feed rollers 8 and drop 
rollers 49, the caliper rollers 75 are raised out of 
engagement with said sheets as hereinbefore 
described, whereupon the rotated segment 8 is 
automatically reset by its own weight and the 
weight of the pendulums 66, at which time the 
control shaft 3 is also rocked thereby in a 
counter-clockwise direction, as viewed in Fig. 7, 
and the arrin thereon is returned to its nor 
inal full-line position shown in Said figure. 
When major portions of the rejected sheets have 
been advanced by the rollers 35, 37 into the 
tray 38, the arm 2 is lowered by spring 3 
upon continued rotation of can 2, whereupon 
bar 39 and reject fingers 4 are lowered by 
gravity aided by the Spring 5 until the airn 
i? 2 engages the stop member 7, at which 
time bar 9 is returned to its normal full-line. 
position shown in Fig. 7 by the action of Spring 
f33, and the abutment if on said bar is re 
moved from the path of upward movement of 
block 22, thus restoring Said members to their 
original positions for Subsequent operation dur 
ing the next or succeeding cycles of operation of 
the feeder. 
The delivery roller 36 extends transversely of 

the feeder above the tapes 50 and is journalled 
at its opposite ends in the side plates 37 and .58 
(Figs, 1 and 2). The delivery roilers 3 which 
are pressure rollers are adjustably fixed in 
spaced relation on a shaft 39 which extends 
transversely of the feeder and is journalled at 
its opposite ends in suitable bearings in arms. A 
that are pivotally mounted at 4 on the side 
plates 5 and 58. The reject tray 38 may be 
supported in any suitable manner and by any 
suitable means (not shown) on the feeder frame 
or on the frame of the tinning pot or other ma 
chine with Which the feeder is associated. The 
delivery roller 36 is continuously driven from 
the feed roller shaft 5 and at Substantially.the 
same surface speed as the feed rollers 48 and 
tapes 5 by a belt f42, preferably a V-belt, which 
passes around suitably grooved pulleys 43 and 
44 that are fixed on the outwardly projecting 

ends of the feed roller shaft 5 and delivery 
roller 36, respectively (Figs. 2 and 4). 
Thus far the description has related mostly to 

the construction and operation of the feeder 
and the sheet calipering and reject mechanisms 
for feeding a group or plurality of sheets in 'side 
by side relation to a tinning pot or other ma 
chine during successive cycles of operation of 
the feeder, and calipering all the sheets of each 
group during advancing movement thereof, 
whereby presentation of any one group of sheets 
to said tinning pot or machine is prevented in 
the event one or more of the sheets of the ad 
vancing group is accompanied by or contains an 
excess sheet or sheets adhering thereto or is of 
an abnormal thickness. In feeding a group or 
plurality of sheets in side by side relation to a 
tinning pot or other machine acting on Said 
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Sheets in like manner, it is also desirable that 
the outside sheets of each group should always 
be present when the group of sheets in side by 
Side relation is presented to the tinning pot or 
other machine, whereby a balanced condition 
Will be maintained in said tinning pot or ma 
chine and proper coating of or action on all the 
sheets of the group will be assured. In the ill 
lustrated embodiment, for example, should the 
feeder during a feeding cycle fail to feed a sheet 
from either the pile 2 and pile 2 b for any rea 
Son, the two sheets fed simultaneously from the 
other piles would be offside and if they are pre 
sented in this manner to the tinning pot or other 
machine, they would cause an unbalanced corn 
dition therein with the result that said sheets 
Would not be properly coated or acted upon and, 
hence, must be scrapped. However, if the feeder 
during a feeding cycle fails to feed a sheet from 
the center pile 2: a for some reason, the ab 
Sence of the center or intermediate sheet in the 
group of sheets when presented to the tinning 
pot or other machine will have no effect on the 
..proper coating of or action on the remaining 
sheets of the group since the presence of the 
outside sheets in the group will maintain a bal 
anced condition in Said tinning pot or machine. 

Accordingly, novel absent sheet detecting 
mechanisms are provided and associated with 
the conveying means and with the outside sheet 
calipering mechanisms 63 and 65 for detecting 
the presence and absence of the outside sheets 
in each group of sheets delivered in side by side 

... relation to Said conveying means, and effecting 
operation of the control shafts 03 and 3 and, 
in turn, the reject fingers 4 in the event either 
one of the outside sheets is not present in the 
group at the time of the detecting operations 
when they should normally be present, where 
by the remaining offside sheets of the group will 
be rejected and thus prevented from passing on 
toward the tinning pot or other machine. These 
absent sheet detecting mechanisms indicated 
generally at 45 (Figs. 3, 4, and 5) and 43 (Figs. 
i, 7, and 8) except for their location adjacent . 
opposite sides of the feeder to act in the feed 
roller positions normally occupied by the sheets 
forwarded from the piles 27 and 27b, are iden 
tical in construction, mounting, and operation 
and a description of one of said mechanisms will 
therefore suffice for both of the same. 

Referring to FigS. 3, 4, and 5 which illustrate 
the absence sheet detecting mechanism f 45, it 
will be noted that said mechanism comprises the 
following parts constructed, mounted, and oper- i 
ated as follows, the corresponding parts of the 
mechanism f 46 at the opposite side of the feeder 
and illustrated in Figs. 1, 7, and 8 having ap 
plied thereto the same reference characters ex 
cept that they are primed. Secured to can shaft, 
23 adjacent the inner side of side bracket 46 
and rotated by said shaft is a cam 47 which 
engages a roller 48 journalled at f 49 on a for 
Wardly extending arm 50. The latter is pivot 
ally mounted at 5f on a bracket 52 which is 
Secured to the rear side of side bracket 6. 
Pivotally connected at 53 with arm 50 is the 
upper end of a vertical link 54 the lower end of 
Which is pivotally connected at 55 with a rear 
wardly extending arm 56 that is loosely mount 
ed., on the control shaft (93 adjacent the bracket 

... O4. Arm 56 is provided with an inwardly pro 
jecting shelf 57 for a purpose to appear here 
after. 
Arm 56 also has pivotally connected there 
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with at 55 the upper end of a vertical connect?. 
ing rod 38 the lower end of which is pivotally 
connected at 59 with a rearwardly extending 
arm is that is fixed on a short transversely ex 
tending shaft its f. This shaft fö extends from 
the side plate 5 to the center bracket 52 of the 
sheet calipering mechanism 3 and is journalled 
at its opposite ends in Suitable bearings in Said 
Side plate and in a bracket 52 that is secured 
to the front side of said center bracket. Fixed 
on shaft is adjacent center bracket 62 is a 
rearwardly extending arm i3 which is sinilar 
to the aforesaid arn 60 on the opposite end of 
Said shaft. Fivotally connected with the frea 
end of arm 33 is the upper end of a vertical 
link 84 the lower end of which is pivotally con 
nected at f65 with a sheet detector member or 
feeier in the form of a bell crank lever having a 
straight arm 6 and a curved arm is . The 
Straight arm 66 extends forwardly beneath the 
hub 6 of center bracket 52 and between the 
latter and the lower sheet calipering roller i 
and has the link S. connected therewith, and 
the curved arm G. extends upwardly and for 
wardly over said hub and between said bracket 
and calipering roller and has journalled on the 
free end thereof a roller 68. Betector member 
or bell crank 66, 37 is pivotally mounted at 69 
On a bracket which is Secured to the real' 
Side of center bracket, 52. 
Cain arin f3 is yieldiingly urged toward can 

f47 by a compression spring to cause the 
roller 49 on said arra to follow into the lower 
part of Said ca.m. upon continued rotation thereof, 
Said Spring being mounted on the connecting rod 
58 between a collar 72 adjustably secured to 

Said rod and a bifurcated post 3 secured to and 
projecting inwardly from the side plate 5. It 
Will thus appear that once during each cycle of 
Operation of the feeder, the detector members 
or bell cranks 88, 8 and S6, ST" of the mech 
anisinS 45, 48, respectively, through the de 
Scribed connections therefor with the can arms 
f5) and 59 will be independently rocked in one 
direction about their pivots 69 and 69 by the 
Canns 4; and $' to raise the detector arms S. 
and 6' and rollers 68, 68' thereon across the 
Sheet path normally occupied by the outside 
sheets of the group on the conveyor, and in the 
opposite direction by the springs , f' to 
lower Said arms and rollers out of the sheet path 
to their normal positions, as shown in full lines 
in FigS. l and 3. The absent sheet detecting 
Operations are so timed that the detector arms 
A 57, 67' and rollers 83, 68' thereon are in their 
lowered positions while the sheets are being for 
Warded in side by side relation from the piles 27, 
2d, and 2b by the sheet forwarding devices 
and delivered to the feed rollers 48 and tapes 50, 
at Which time the caliper rollers 5 are also in 
their raised positions as hereinbefore described, 
and are then raised in unison after said sheets 
have been advanced a short distance relative to 
said piles by the feed rollers 48 and drop rollers 
49, at which time caliper rollers 5 are lowered 
to engage and caliper the sheets as hereinbefore 
described. 

It is to be noted that when detector arms 67, 
3' are raised as aforesaid, the arms 56 and 
f55' associated therewith are also raised, but no 
moveinent Will be inaparted to the control shaft 
23 by arms 56 and 56' since the latter are 

loosely mounted thereon as hereinbefore de 
Scribed. However, this raising movement of arms 
i8 and 56' is utilized to rock the control shaft 
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f03 and effect operation of the reject fingers 4 
as hereinbefore described. For this purpose, the 
arms 56 and 56’ have associated thereWith 
other arms 4 and 4' which are Secured to 
the control shaft 93 and provided with adjust 
able abutment screws 5 and 5' that are 
adapted to be engaged by the shelves 57 and 
57' on the arms 56 and 55'. Hence, by reason 

of the separable connections between the arms 
{56, 56 and 3, 4' afforded by the shelves 
57, 57 and abutment screws if 5, 75, the 
arms 74, 74 and control shaft 3 will not 
be actuated when the arms 56, 6' are lowered 
by cams 4, & 7 and only actuated when the 
arms 56, 5S' are raised by springs lif, 7' and 
the shelves 57, 57' engage the abutment ScreWS 
75, 75. It is to be noted that by reason of 

the loose and fixed arms 56, 55' and 74, 4', 
respectively, the operation of the control Shaft 
93 by the sheet calipering mechanisms 63, 64, 
and 85, as hereinbefore described, is not affected 
by the absent sheet detecting mechanisms 45 
and 6. 
Assuming that both outside sheets are present 

in the group of sheets delivered in Side by Side 
relation onto the feed rollers 48 and tapes 50, 
and that the leading edges of the sheets are dis 
posed in proper position longitudinally of the 
conveyor for performance of the sheet detecting 
and sheet calipering operations thereon. In this 
event, and with the outside sheets of the group 
disposed over the lowered detector arms 57, fg 
and rollers 68, 68' thereon, and engaged by the 
upper caliper rollers 75 and the drop rollers 49, 
the outside sheets Will form an obStruction and, 
upon engagement of the rollers 63 and f68 
with the undersurfaces thereof, will thus prevent 
the detector arms 67, 6' from moving upward 
ly the fill extent. Accordingly, the rollers 49, 
49' cannot follow the low parts of cams 47, 47' 

a distance sufficient to enable arms 5, 5' to 
rock arms 56, 56' through an arc sufficient 
to engage the arms 24, 24' and rock control 
Shaft; 3. The reject fingers Will then remain 
in their lowered inoperative position and forward 
movement of the group of sheets on the conveyor 
toward the tinning pot or other machine Will 
proceed as usual provided, of course, that none 
of the sheets contains an exceSS Sheet Or is of 
an abnormal thickness to cause operation of the 
control shaft 3 and reject fingers 4 by the 
sheet calipering mechanisins as hereinbefore de 
scribed. Thereupon the detector arms 5, 6 
are lowered to their original positions and the 
rollers 88, 38' thereon are moved out of el 
gagement with the advancing sheets upon Con 
tinued rotation of cans A, f' and engage 
ment of the high parts thereof with the rollers 
49, 49, at which time the caliper rollers 75 

are also raised to their original positions as here 
inbefore described so that said detector arms and 
rollers and said caliper rollers are in readineSS 
for performance of the detecting and calipering 
operations during the next cycle of operation of 
the feeder. It is important to note that when 
the detector rollers 68, 68' are moved into en 
gagement with the undersurface of the outside 
sheets as described, the upper Surface of Said 
sheets are engaged by the caliper rollers 5 and 
the drop rollers 49 at transversely spaced points, 
thus stiffening the sheets and preventing up 
ward movement or bowing of the same by the: 
detector rollers 68 and 68. 
Assuming now that during a feeding cycle, the 

feeder fails for some reason to feed a sheet from 
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the pile 27 at a time when said sheet should 
have been fed from said pile along with the 
sheets fed from the piles 2d. and 27b. In this 
event, and with no sheet present at the feed 
roller position normally occupied by the sheet 
fed from pile 27, the upward movement of the 
detector arm 67' and roller 68' will be ob 
Structed as hereinbefore described by the sheet 
disposed thereover and fed from the pile 27b, 
but the upward movement of detector arm 67 
will not be obstructed and, hence, said arm and 
roller 68 thereon may move upwardly the full 
extent, and to Substantially the broken line posi 
tion shown in Fig. 3. Accordingly, the roller 
48 may then follow into the low part of cam 
47 whereupon arm 5) will be raised by spring 

a distance sufficient to raise arm 56 into 
engagement with abutment screw 5 and rock 
arm f4 and control shaft 3. Upon rocking 
of control shaft f O3, the reject fingers 4 will 
be raised as hereinbefore described and the for 
Wardly moving offside sheets on the conveyor and 
represented by the sheets fed from piles 2 a. and 
2b will be diverted out of their normal path of 
travel and directed into the tray 38, thus pre 
Wenting presentation of said offside sheets to the 
tinning pot or other machine. 
After the reject fingers 4 have been raised, 

the detector arm 67 is lowered to its original 
position through engagement of the high part 
of can 4 with the roller 49 on arm 50, at 
which time the control shaft (03 and arms 4, 
A 4' are returned to their original positions by 
the Weight of the caliper pendulums C6 on said 
shaft. which were raised when shaft 3 was 
rocked under the control of the absent sheet de 
tecting mechanism 45, said raising movement of 
pendulums 6 at this time merely being an idle 
moverinent. After the offside sheets have been 
directed into the reject tray 38, the reject fingers 
4 are again lowered out of the sheet path and 

to their original positions., as hereinbefore de 
Scribed, and normal feeding of successive groups 
of sheets from the piles 27, 27a, and 27b pro 

5 ceeds Without interruption. 
The above-described operations of the absent 

sheet detecting mechanism 45 are performed 
in the order described by the absent sheet de 
tecting mechanism 46 in the event the feeder, 
during a feeding cycle, fails for some reason to 
feed a sheet from the pile 27b at a time when said 
sheet should normally be fed from said pile along 
with the sheets fed from the piles 27 and 2.7a, 
therefore, a detailed description of the operation 
of naechanism f 46 is believed to be unnecessary. 
It is to be noted that the absence sheet detect 
ing mechanisms 45 and 46 will also effect oper 
ation of control shaft 93 and reject fingers 4 
if, when the sheets are forwarded by the sheet 
forwarding devices from piles 27, 27a, and 27b, 
One of the Outside sheets fails for some reason 
to reach the bite of the feed and drop rollers 
and is not in normal position on the conveying 
means at the prescribed time. 
While the sheet feeder is herein illustrated and 

described as a three-sheet feeder for feeding 
three sheets in side by side relation to a tinning 
pot or other machine from three piles of sheets 
arranged in like manner, it is to be understood 
that Said feeder may also be employed to feed 
Only tWO sheets in side by side relation from two 
piles only, in which case the two piles of sheets 
are located in the feeder in the positions occupied 
by the piles 27 and 2b, and the presentation 
of the sheets fed simultaneously from said piles 
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to the tinning pot or other machine is controlled 
by the sheet calipering mechanisms 63 and 65 and 
the absent sheet detecting mechanisms f45 and 
46. It will also be understood that the feeder 
may, if desired, be employed to feed sheetS Suc 
cessively from a single pile of sheets thereof, in 
which case the single pile of sheets is located 
centrally in the feeder, i. e. in the position OC 
cupied by the pile 2a, and the presentation of 
the successively fed sheets to the tinning pot or 
other machine is controlled by the sheet caliper 
ing mechanism 64 only. 
There is thus provided in a sheet feeder par 

ticularly adapted for feeding a group or plu 
rality of sheets in side by Side relation to a tin 
ning pot or other machine, means, as in the 
sheet calipering mechanism 63, 64, and 65 and 
the absent sheet detecting mechanisms 45 and 
46 for preventing presentation to said tinning 
pot or machine of a group of sheets in the event 
any one of the sheets thereof contains an exceSS 
sheet or is of an abnormal thickness or in the 
event one or the other of the outside sheets there 
of is not present therein or is not present in 
normal position on the conveying means. There 
is also provided in a sheet feeder adapted for 
feeding two sheets in side by side relation to a 
tinning pot or other machine, means, as in the 
sheet calipering mechanisms 63 and 65 and the 
absent sheet detecting mechanisms 45 and 46, 
for preventing presentation to said tinning pot 
or other machine of the two sheets in the event 
either one of said sheets is not present in nor 
mal position on the conveying means or con 
tains an excess sheet or is of an abnormal thick 
ness, or of one sheet only upon failure of the feed 
er to feed One or the other of said sheets. The 
sheet calipering mechanisms and the absent sheet 
detecting mechanisms are so arranged that the 
sheet calipering operations and the absent sheet 
detecting operations are performed simultaneous 
ly on the sheets, and that a single control member 
common to all said mechanisms is controlled 
thereby. There is also provided an absent sheet 
detecting mechanism which is simple in construc 
tion and reliable in operation for determining 
whether or not a sheet is present at a time When 
and at a place where a sheet should normally be 
present. 
Although only a single embodiment of the in 

vention has been illustrated in the accompanying 
drawings and described in the foregoing specifi 
cation, it is to be expressly understood that the 
invention is not limited to said embodiment or to 
a three-sheet feeder. Warious changes may be 
made, particularly in the design, arrangement, 
and mode of operation of the parts illustrated, 
without departing from the spirit and scope of 
the invention, as Will now be apparent to those 
skilled in the art. For example, the control 
shaft 3 or the control shaft 3 may be em 
ployed to actuate a clutch, a valve, or any other 
suitable means for stopping or tripping the feed 
er and stopping the conveyor or the forward 
movement of the sheets thereon when an ab 
inorinal condition arises in the feed of the sheets. 
For a definition of the limits of the invention, 
reference is had primarily to the appended 
claims. 
What is claimed is: 
1. In apparatus of the character described, 

conveying means for receiving and advancing a 
plurality of sheets in spaced parallel paths to 
Ward a machine, a plurality of detecting devices 
for detecting the thickness of said sheets, nor 
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20 
mally inoperative reject means extending trans 
versely of said conveying means and wholly dis 
posed below said paths forwardly of said detect 
iing devices, a common control member actuated 
by any one of said detecting devices in response 
to the presence of double Sheets in any of Said 
paths, and means responsive to the actuation of 
said control member for effecting operation of 
said reject means and upward movement of the 
latter to a position angularly across said paths 
whereby all the sheets Will be diverted out of Said 
paths. 

2. In a sheet feeder, a conveyor comprising a 
plurality of transversely spaced tapes for receiv 
ing and advancing a plurality of sheets in Spaced 
parallel paths toward a machine, a plurality of 
sheet calipering devices for calipering said sheets, 
a plurality of reject fingers pivotally mounted be 
ow the upper reaches of the tapes and extending 
between and along said tapes forwardly of Said 
calipering devices and normally disposed out of 
said paths, a common control member actuated by 
any one of said calipering devices in response to a 
sheet of abnormal thickness in any of said paths, 
and nealins responsive to the actuation of Said 
control -nenber for SWinging Said reject fingers 
upwardly to a position angularly across said paths 
whereby all the sheets will be diverted out of 
said paths. 

3. In apparatus of the character described, a 
continuously driven conveyor including a plurali 
ty of transversely Spaced tapes for advancing a 
group of sheets of a predetermined number pre 
sented thereto in side by Side relation along a 
predetermined path of travel, detector means for 
detecting the absence of a sheet from said group, 
reject means arranged at a predetermined point 
along Said tapes beyond Said detector means and 
novable from a norinal inactive position out of 
the path of travel of the sheets to an active posi 
tion angularly acroSS Said path to cause the 
sheets of said group to travel in another path 
diverging from their normal path of travel, and 
means controlled by Said detector means for 
moving Said reject means to said active position 
when the absence of a sheet from said group is 
detected by said detector means. 

4. Apparatus as defined in claim 3, including 
Sheet Calipering means arranged in advance of 
the reject means for detecting the presence of a 
Sheet of excess thickness in the presented group 
of Sheets, and Which also control the reject mov 
ing means to move the reject means to active po 
Sition. When a sheet of excess thickness in said 
group is detected by Said calipering means. 

5. In apparatus Jf the character described, a 
Continuously driven conveyor including a plu 
rality of transversely spaced tapes for advancing 
a group of at least three sheets presented there 
to in Side by Side relation along a predetermined 
path of travel, detector means for detecting the 
absence of One of the outside sheets from said 
group, a plurality of transversely spaced reject 
fingers pivotally mounted at a predetermined 
point along said tapes beyond said detector means 
and nowable collectively from a normal inactive 
position Out of the path of travel of the sheets 
to an active position angularly across said path to 
Cause the sheets of Said group to travel in anoth 
er path diverging from their normal path of 
travel, and means controlled by said detector 
means for moving said reject fingers to said ac 
tive position when the absence of an outside sheet 
from Said group is detected by said detector 
leaS. 
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6. In apparatus of the character described, a 
continuously driven conveyor including a plural 
ity of transversely spaced tapes for advancing a 
group of sheets of a predetermined number pre 
sented thereto in side by side relation along a 
predetermined path of travel, a plurality of de 
tector devices for detecting the absence of a 
sheet from said group, a plurality of transversely 
spaced reject fingers arranged at a predeter 
mined point along said tapes beyond said detec 
tor devices and movable collectively from a nor 
mal inactive position out of the path of travel of 
the sheets to an active position angularly acroSS 
said path to cause the sheets of said group to 
travel in another path diverging from their nor 
mal path of travel, means normally ineffective for 
moving said reject fingers to said active position, 
and a common control element Operatively aSSO 
ciated with said detector devices for rendering 
said last-named means effective to move Said 
reject fingers to said active position when the 
absence of a sheet from said group is detected 
by said detector devices. 

7. Apparatus as defined in claim 6, including 
a plurality of sheet calipering devices arranged 
in advance of the reject fingers for detecting 
the presence of a sheet of excess thickness in 
the presented groups of sheets, and which are 
also operatively associated with the common con 
trol element to render the reject finger Operat 
ing means effective to move the reject fingers 
to active position when a sheet of excess thick 
ness in said group is detected by Said calipering 
devices, 

8. Apparatus as defined in claim 6, wherein 
the means for moving the reject fingers to active 
position comprises a cam operated lever and a 
connecting member which is pivotally connected 
to the reject fingers and moved into operative 
engagement with said lever in response to the 
actuation of the control element by the detec 
tOr devices. 

9. Apparatus as defined in claim 7, wherein 
the means for moving the reject fingers to active 
position comprises a cam operated lever and a 
connecting member which is pivotally connected 
to the reject fingers and moved into operative 
engagement with said lever in response to the 
actuation of the control element by the detec 
tor devices and by the sheet calipering devices. 

10. In sheet handling apparatus, a conveyor 
comprising coaxially spaced feed rollers and op 
posed coaxially spaced pressure rollers for ad 
vancing sheets one after another along a pre 
determined path of travel, absence sheet detect 
ing mechanism operatively associated with Said 
conveyor for detecting the absence of a sheet in 
normal position thereon, said detecting mecha 
nism comprising a feeler member arranged be 

22 
tween two of said feed rollers and normally dis 
pOSed inside the periphery of the said two feed 
rollers substantially in line with the point of 
contact of Said feed and pressure rollers, means 

5 mounting said feeler member for upward move 
ment acroSS Said sheet path at Said point, and 
Operating means for moving Said feeler mem 
ber periodically across said sheet path, said feeler 
member being held against upward movement by 

10 a sheet in normal position on Said conveyor and 
between said feed and pressure rollers, control 
means, and means responsive to Said upward 
movement of Said feeler member acroSS Said sheet 
path in response to the absence of a sheet in 

5 normal position on Said conveyor for actuating 
Said control means. 

11. In apparatus of the character described, a 
conveyor comprising coaxially spaced feed roller's 
and opposed coaxially spaced pressure rollers for 

20 advancing successive sheets along a predeter 
mined path of travel, absence sheet detecting 
mechanism Operatively aSSociated With Said con 
Weyor for detecting the absence of a sheet in 
normal position thereon, Said detecting mecha 

25 nism comprising a lever arranged between two 
of said feed rollers with its free end normally 
disposed inside the periphery of the said two 
feed rollers and Substantially in line with the 
point of contact of Said feed and pressure rollers, 

30 a sheet engaging roller journalled on said lever 
at Said end, means mounting Said lever for piv 
otal movement upwardly across said sheet path 
at Said point, and operating means for periodi 
cally moving Said lever acroSS Said sheet path, 

35 said lever being held against said upward move 
ment by a sheet in normal position on said con 
veyor and between Said feed and pressure rollers, 
control means, and means responsive to said up 
Ward movement of Said lever acroSS Said sheet 

40 path in response to the absence of a sheet in nor 
mal position. On Said conveyor for actuating said 
control means. 
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