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Reissued Aug. 3, 1943 Re. 22,359 

UNITED STATES PATENT OFFICE 
Original No. 2,253,556, dated August 26, 1941, 

Serial No. 291,662, August 24, 1939. Applica 
tion for reissue August 24, 1942, Serial No. 
455,962 

This invention relates to signature handling 
machines and more particularly to a method and 
apparatus for effecting the automatic transfer 
'of succession of individual signatures from a 
source of supply, such as a stack on a signature. 
feed station, to a moving conveyor; advancing 
the signatures through a signature opener sta 
tion and subjecting them individually to the ac 
tion of opener mechanisms to produce one or 
more openings in each signature between prese 
lected pages thereof; advancing the open signa 
tures through one or more sheet feed stations 
and effecting the insetting of sheets into the 
opening or openings in the signatures; advancing 
the filled signatures into a gauging station pro 
vided with mechanism for contacting the filled 
signatures individually to check the accuracy of 
the insetting operation; advancing the gauged 
filled signatures into a discharge station and 
ejecting them therefrom, under control of the 
signature gauging mechanism, into one of two 
segregated groups, accepted, properly filled, sig 
aatures or rejected, improperly filled, signatures. 

0 

20 

The term signature as used in this application 
may be defined as a printed sheet or set of sheets 
folded as a unit into four or any multiple of four 
pages and forming a section of a book or pamph 
let. In the book binding art, a signature gener 
ally contains sixteen pages. . . . . 
The term inset as used in this application re 30 

fers to one or more sheets or leaves which may 
be inserted into a signature prior to the binding 
Operation. In the book binding art, an inset is 
considered to be the sheet, leaf, leaves, or color 
forms inset in or between pages of a previously 
folded signature. . . . . . The signature handling machine of the pres 
ent invention comprises a fully automatic ma 
chine adapted to remove individual signatures 
from a stack, open them individually between 
preselected pages on either or both sides of the 
center fold of the signature, inset sheets or color 
forms into the opening or openings formed in the 
signature, gauge the filled signatures individually 
to determine the accuracy of the opening and in 
setting operations, and discharge the gauged sig 
nature into accepted or rejected groups under 
automatic control of the gauging mechanism. 
To the best of my knowledge, the operation of 

insetting is performed manually in practice, with 
the possible exception of the instance where the 
inset is introduced into the opening formed by 
the center fold of the signature. When a sheet 
or color form is inserted into a signature between 
pages not separated by the center fold of the 

35 

40 

45 

50 

55 - 

80 Claims. (C1. 270-55) 
signature, the operation requires manual accom 
plishment. A skilled worker is able to fill between 
five and six thousand signatures in a day's time. 
Signatures filled manually require a second man 
ual handling by an inspector in order to check 
the accuracy of the insetting operation. 
One operator is able to care for the automatic 

machine of the present invention which has a 
capacity for handling and filling approximately 
six thousand signatures per hour. In addition 
to the high capacity of the machine, it is de 
signed to function with one hundred per cent ac 
curacy; no signature which is improperly filed 
can be discharged into, or confused with, prop 
erly filled signatures. 
The primary object of the present invention 

resides in the provision in a signature handling 
machine of a new and improved method and 
means for the automatic handling of signatures 
which includes the feeding, opening, insetting of 
one or more auxiliary sheets or color forms into 
the open signature, gauging the filled signature 
to determine the accuracy of the opening and 
insetting operations and discharging the same 
under automatic control of the gauging mecha 
S. 
A further object of the invention resides in the 

provision of a new and improved method and 
means for the removal of a Succession of indi 
vidual signatures from a stack on a signature 
feed station and the transfer of the signatures 
to a movable conveyor. 
Another object of the invention, with reference 

to the signature feed station, resides in the pro 
vision of movable vacuum means adapted to en 
gage the bottom signature of a stack and draw 
the leading edge thereof downwardly from the 
remaining signatures of the stack. 
Another object, with reference to this station, 

lies in the provision of a rockable signature pick 
er arm having a movable jaw; the arm and jaw 
cooperating to engage the leading edge of the 
lowermost signature and draw the signature out 
wardly from the stack and deposit it upon a 
feeding table. 
Another object, with reference to this station 

lies in the provision of adjustable signature guide 
and pusher gauge plates, the latter adapted to 
advance the signature along the signature feed 
table to the position where the signature is en 
gaged by a power feed roll and directed forwardly 
and downwardly on to a moving conveyor where 
the signature is deposited in upright closed po 
sition with the folded edge on the conveyor. 
A further object resides in the provision of new 

  



2 i 22,359 
and improved method and means for the auto- between a fixed abutment and a portion of the 
matic opening of the signatures at one or more floating equalizer bar. - 
places between preselected pages thereof, during A further detailed object lies in the provision 
passage of the signature through the signature of signature discharge mechanism, the opera 
opener station. 5 tion of which is controlled by the equalizer bar 
Another object of the invention, with refer- and feeler mechanism whereby discrimination 

ence to the signature opener station, lies in the between correctly and incorrectly filled signa 
provision of manually, operable means adapted tures is detected and the result is transmitted 
to render selected opener mechanisms: operative by mechanical means to effect the discharge of 
or inoperative, whereby the desired position of 10 said filled gauged signatures into segregated 
the opening or openings in the signature may be. groups of correctly and incorrectly filled signa readily preselected on either or both sides of the tures. 
center fold thereof. . . . . . . A further object resides in the provision of 
Another object, with reference to this.station, new and improved method and means for dis 

lies in the provision of means whereby individual 15 charging a filled gauged signature from the sheets of the signature may be engaged success machine. 
sively and deflected away from the remainder of . Another object with reference to the signature 
the signature to effect a progressive inward: ; discharge station; dies in the provision of caliper 
movement of the opening to the desired position control means for segregating incorrectly from between preselected pages of the signature. 20 correctly filled signatures. 
Another object, with reference to this station . Another object with reference to this station lies in the provision of fluid pressure, means lies in the ision of new and improved means 

oject a for transmitting motion, to and controlling the 
- - - - motion of the signature discharging mechanism 

he segregation of improperly from 
y filled signatures is automatically ef 

fected. . . . . . 

A further object of the present invention lies heet feed station. or in the provision of automatie fluid pressure means 
30 for controlling the operation of mechanisms, in 

- the several stati of the machine by, means means for effecting of the signature, upon which the operations are 
sheets from a stack on to be accomplished. ... . . . . . . . . . . 

and their transfer and Another object with reference to the automatic 
- 35 control means for the machine lies in the pro 

' - . and improved signature actur 
sure: mechanism, for controlling 

the operation of mechanical, throw-out of the driving clutch to stop the machine. 
40 Another object with reference to the automatic 

control mechanism, lies in the provision of new 
and improved means whereby the machine may 
be stopped promptly within one-sixteenth of a 
complete cycle of a machine operation. 
Another object. reference to the auto 

natic control mechanism lies in the provision 

sheet into the open signature during iage through the 

separate them 
e the operation of the sheet 

removal means. . . . . . . . . . . . of signature actuated fluid pressure means adapt Another object with reference to this station ed to control either or both of the sheet feed 
of vacuum means for trans- mechanisms whereby the absences of an opened 

- - - - - - - - - - - - - - - - - - 50 signature will render the sheet feed mechanism 

inoperative so that a sheet will not be fed into vance of the sheet toward an -coming signature which has not been 
signature. ... . . . . . . . . opened to receive the same. 

iother object resides in the provision of auto 
natically actuated control means, for effecting 
prompt interruption of the operation of the en 
tire machine upon failure of a proper supply of 
stock either in the form of signatures or inset 

air 89. A further object of the invention resides in 
the provision of new and improved means; for 
accelerating, retarding, or interrupting, the ad 
Wance of a signature along its path of travel 

ect resides in the provision of raew 
means for effecting the synohro 

lasty. ion of the several stations of the machine, whereby successive operations on the 
signature are effected in synchronism with the 

h'. e. . . . ... . 

Other objects and advantages will become 
manifest from the following description of an 
illustrative embodiment of the present invention shown in the accompanying drawings. . . . . . . 

movable plate, c 
y fixed while.th 

70 

75. The invention resides in the novel method of 
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handling the signature, elements which effect 
the signature movement through the machine, 
and the features of iconstruction and arrange 
ment and operation of parts in cooperative re 
lationship which combine to produce a unitary 
structure capable of removing individual signa 
tures from a supply stack on the signature feed 
station, transmitting them to a movable convey 
or, opening the signature between preselected 
pages on either or both sides of the moving sig 
nature, inserting one or more color forms into 
the opening or openings formed in the signature, 
transmitting the filled signature to a calipering 
or gauging station wherein, the filled signature 
is calipered to determine the correctness of the 
preceding operations, and transmitting the 
gauged filled signature to the discharge station 
from which it is ejected under caliper controlled 
mechanism into segregated groups of accepted, 
properly filled signatures, or rejected, improperly 
filled signatures. . 

In the drawings: 
Figure 1 is a top plan view of a signature han 

dling machine constructed in accordance with 
the teachings of the present invention; 

Fig. 2 is an operator's side elevational view of 
the entire machine; 

Fig. 3 is a top plan view of the signature feed 
and opener stations of the machine; 

Fig. 4 is a top plan view of the sheet feed sta 
tions; w 

Fig. 5 is a top plan view of the gauging or cal 
ipering and the discharge stations; 

Fig. 6 is an operator's side elevational view of 
the signature feed and opener stations; 

Fig. 7 is an operator's side elevational view of 
the sheet feed stations; 

Fig. 8 is an operator's side elevational view of 
the gauging and discharge stations; 

Fig. 9 is a far side elevational view of the sig 
nature feed and opener stations; 

Fig. 10 is a far side elevational view of the 
sheet feed stations; . . . . . . 

Fig. 11 is a far side elevational view of the 
gauging and discharge stations; 

Fig. 12 is a longitudinal vertical sectional view 
through the signature conveyor in the signature 
feed and opener stations looking toward the oper 
ator's side of the machine; . . . 

Fig. 13 is a longitudinal vertical sectional view 
through the signature conveyor in the sheet feed 
stations looking toward the operator's side of the 
machine; Fig. 14 is a longitudinal vertical sectional view 
through the signature conveyor in the gauging 
and discharge stations looking toward the oper 
ator's side of the machine; 

Fig.15 is a longitudinal vertical sectional view 
through the signature conveyor in the signature 
feed and opener stations looking toward the far 
side of the machine; . . . . . . 

Fig. 16 is a longitudinal vertical sectional view 
through the conveyor in the sheet feed stations 
looking toward the far.side of the machine; 

Fig. 17 is a longitudinal vertical sectional view 
through the conveyor in the caliper and discharge 
stations looking toward the far side of the ma 
chine; Fig. 18 is an elevational view of the signature 
feed end of the machine; . 

Fig. 19 is a vertical transverse sectional view 
through the signature feed station on line f9-19 
of Fig. 3; 

Fig. 20 is a vertical transverse sectional view 
through the signature feed station showing an 

5 

10 

15 

3 
auxiliary signature drive taken on the line 20-20 

Fig. 21 is a vertical transverse sectional view 
through the signature opener. mechanism looking 
toward the signature feed station on the line 
2-2 of Fig. 3; . . . . . . . . . . . . . . . . . . 

Fig. 22, is a vertical transverse' sectional view 
through the signature opener station taken on 
the line 22-22 of 'Fig. 3, showing a signature 
in the process of being opened; . . . s 

Fig. 23 is a horizontal sectional view of a por 
tion of the opener drive mechanism taken on 
the line 23-23 of Fig. 22; 
Fig.24 is a vertical sectional view on the line 

24-24 of Fig. 22 showing the structural details 
of a portion of the opener drive mechanism; . . . 

Fig. 25. is a horizontal sectional view on the 
line 25-25 of Fig. 22, showing a spring urged 
link in an auxiliary signature drive mechanism; 
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Fig. 26 is a vertical sectional detail view taken 
On line 26-26 of Fig. 6, showing a cam actuated 
valve mechanism operative to control the flow of 
air to the blower bars located in the signature 
Opener station; . . . . . . . " . 

Fig.27 is a vertical transverse sectional view on 
the line 27-27 of Fig. 4 through the first sheet 
feed station looking toward the signature opener 
station; . . . Fig. 28 is a vertical transverse sectional view 
On the line 28-28 of Fig. 4 looking toward the 
first sheet feed station; 

Fig. 29 is a vertical transverse sectional view 
taken on the line 29-29 of Fig. 5; through the 
gauging mechanism looking toward the second 
sheet feed station; * . . 

Fig. 30 is a bottom plan view of the signature 
conveyor belt located in the signature gauging 
station and taken on the line 30-30 of Fig. 8: 

Fig. 31 is a vertical sectional detail view on the 
line 3-3 of Fig. 5 showing a portion of an aux 
iliary signature conveyor belt drive mechanism; 

Fig. 32 is a vertical transverse sectional view. 
on the line 32-32 of Fig. 5 through the signa 
ture discharge station looking toward the signa 
ture gauging station; - 

Fig. 33 is an elevational view of the signature 
discharge end of the machine; Fig. 34 is a horizontal longitudinal sectional 
View taken through portions of the main signa 
ture conveyor, showing conveyor guide and ele 
Vating mechanisms; - 

Fig. 35 is a vertical sectional view on the line 
35 35 of Fig. 19 showing the clutch; 

Fig. 36 is a vertical sectional view on the line 
36-36 of Fig. 35 showing additional clutch 
structure; - 

Fig. 37 is a vertical transverse sectional view 
on the line 37-37 of Fig.6 showing the mecha 
nism for advancing the signature from the feed 
table to the moving conveyor; 

Fig. 38 is a vertical detail sectional view on 
the line 38-38 of Fig. 6 showing a valve struc 
ture and valve actuating mechanism adapted to 
control the operation of the vacuum signature 
picker elements in the signature feed station; 

Fig. 39 is a horizontal sectional view taken on 
the line 39-39 of Fig. 20 showing a portion of 
the auxiliary signature drive mechanism locat 
ed in the signature feed station; 

Fig. 40 is a vertical sectional view taken on 
the line 40-40 of Fig. 39 showing a portion of 
the drive mechanism for the auxiliary signature 
conveyor mechanism; Fig. 41 is a vertical detail sectional view taken 
on line 4-4 of Fig. 18, showing means for ad 

  



the presser foot bar 

conveyor with respect to the phase of operation 
of the signature:feed station; ... 

Fig.:42 is a horizontal sectional view of the signature opener mechanism looking upwardly 
from the line 42-42 of Fig.22; . ; : . . 

; : Fig.:43, is a horizontal sectional view showing 

: justably advancing or retarding the signature 22,859 rig. 63 is a vertical sectional view on the line 
63-63 of Fig. 61 showing a stop bar actuated 
by the means shown in Fig. 62 for preventing 
the elevation of the presser foot; . . . . . . . ; 

the auxiliary signature drive mechanism locat 
led in the signature opener station and also. 
showing... the signature reregister mechanism. 
looking downwardly from the line 43-43 of Fig. 22; ..." 

Figs. 
in the advance of a signature through the sig 
nature opener mechanism and indicate dia grammatically the operation of successive open 
ers upon succeeding sheets on one side of the signature; . . . . 

of Fig. 10; . . . . . 
Fig. 49 is a ve 

49-49; of Fig. 48 showing a portion of the sig 
ical sectional view on the line. 

6) 

44, 45, 46 and 47 show successive steps 

the line-67-67 of Fig. 66;..... Fig. 48 is an enlarged view of the signature 
reregister mechanism taken on the line: A8-48 20 

nature reregister drive mechanism; . . . . ... . 
Fig. 50 is a vertical sectional view on the line 

58-50 of Fig. 48 showing additional signature 
reregister, drive-mechanism; i.e.: . . . . .3: 

Fig. 51 is a vertical sectional view on the line 
5-5 of Fig. 48 showing means for adjusting 
the position of the reregister mechanism; . . . . 

Fig. 52 is a vertical sectional view on the line 
52-52 of Fig. 48 showing structural details of a 
portion of the reregister mechanism; . . . 
: Fig.53 is a vertical sectional view on the line 
53-53 of Fig. 7 showing a portion of the drive. 
means for advancing sheets: from the source of 

... supply in the first sheet feed station to the open signature on the moving conveyor; . . . . . . 
Fig. 54 is a vertical sectional view on the line 

54-54 of Fig. 7 showing a portion of the means 
for advancing -sheets in the second sheet, feed 
station; ... ... - . . . . . . . . . . . . . . . - : . . . ... -- 

Fig. 55 is a Wertical sectional detail view. On 

30 

king mechanism; . . . 

40, 

the line. 55-55 of Fig. 4 showing the latch 
mechanism carried by the sheet supporting trays;... 

Fig. 56 is a horizontal detail sectional view on 
the line .56-56 of Fig.27 showing a portion of 
the mechanism adapted to elevate; the sheet sup 
porting trays; . . . . . . . . . . . . . . . . . 

Fig. 57 is a vertical sectional detail view on 
the line. 57-5T of Fig. 4 showing structural de 

Fig.64 is an enlarged detail sectional view on 
the line-64-64 of Fig. 4: showing an air injector 
nozzle disposed above the open signature in the 
first sheet.feed station; . . . . . . . . ; 

Fig. 65 is an enlarged detail sectional view on 
the line: 65-66 of Fig. 54 showing an air injec- . 
tion nozzle' disposed above the signature: con 
veyor in the second sheet feed, station; i.e.: 

Pig. 66 is an enlarged...thorizontalisectional 
view on the line. 65-66 of Fig. 10 showing me 
chanical means for engaging a moving signature 
to apply transverse pressure on the signature; , 

Fig. 67 is a detail vertical sectional view on 
Fig.68 is an enlarged vertical sectional view 

on the line 68-68 of Fig. 4 showing the struct 
ture of the valve mechanism located: between 
the first and second sheet feed stations; . . . - 
. . Fig.69 is an enlarged vertical sectional view on 
the line 69-69 of Fig. 28 showing a means for 
transmitting innotion to the shaft carrying the 
presser foot actuating mechanism in the sheet 
feed stations; . . . . . . . . . . . . . . . . . . 
: Fig. 70 is an enlarged vertical sectional view 
on the line 79-70 of Fig. 7 showing cam actuated 
means for effecting movement of the signature 
caliper elements; . . . . . . . . . . 

Fig. 7-lis a top plan view of the signature 
gauging or caliper mechanism with the operating 
mechanism: therefor; . . . . . . . . .. 

Fig. 72 is an enlarged:vertical sectional view on 
the line; 72-72 of Fig. 29 showing a portion of the caliper actuated 

Fig. 73 is an enlarged vertical sectional view on - - - - 
the line T3-73 of Fig.29 showing an additional 
portion of the caliper actuated signature dis charge controlling-mechanism; . . . 

Fig. 74 is an enlarged vertical transverse sec 
tional view on the line 14-14 of Fig. 71 showing 
structural details of a portion of the realiper 
Inechanism; . . . . . . . . . . . . . . . . . . . 

Fig. 75, is a vertical.longitudinal sectional view 
on the line 75-75 of Fig. 71 showing structural 

tail of the sheet engaging foot-adapted to over 
lie the stacks of sheets on each of the sheet feeding stations; . . . . 
Fig.58 is a vertical detail sectional view on 

the line. 58-58 of Fig. 13 showing eam actuated 
valve means for controlling the vacuum action 
of the sheet feed rolls in the sheet feed station; 

Fig. 59 is a horizontal detail sectional view on the line. 59-59 of Fig showing the vacuum 
sheet feeding station; Fig.66 is a detail sectional view on the line 
60-60 of Fig. 59 showing the means for com 
pleting the vacuum circuit between the moving rolls and a stationary element; . . 

ing presser foot in the sheet feed stations; 
Fig. 62 is a vertical sectional view, on the line 

rolls for effecting the advance of sheets in the 
60 

70 

62-62 of Fig. 61 showing pneumatic pressure 
operated means for controlling the movement of 

75 

line, 78-78 of Fig. 71 showing the structural de 

Fig. 61 is a horizontal sectional detail view Fig.80 is a horizontal sectional view on the 
on the line 6 f-6 of Fig.27 showing means for 
controlling the movement of the sheet engag: 

details of a portion of the caliper mechanism; . 
Fig. 76 is a horizontal sectional view on the line. 
6-6 of Fig. 75 showing the floating bar and 

associated mechanism of the signature gauging 
device; . . . . . ; 

Fig. 7 is a horizontal sectional detail view on 55. the line 17-77 of Fig. 75 showing a lever opera 
tive, to effect movement offeeler balls 'in the 
caliper mechanism; . . . . . . 
- Fig. 78 is a transverse sectional view on the 
tail of a signature contacting element of the caliper mechanism; 

Fig. 79 is: an enlarged vertical tra 
tional view on the line 79-7 ig. 
adjustable stop mechanism for limiting thei 
ward-movement of certain portions of the 

80-80 of Fig. 32 showingaportion of theme 
chanical transmission for effecting movement of the signature, discharge and associated mecha 

Fig. 81 is a vertical sectional view on the line 
8-8 of Fig. 32 showing cam actuated means 
for effecting the movement of detent pins opera 

signature discharge control 
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tive to control the signature discharging mecha 
nism; . Fig. 82 is a sectional view on the line 82-82 of 
Fig. 81 showing the contour of the cam for effect 
ing movement of the detent pins which control 
the movement of the signature discharge mech 
anism; 1 Flg. 83 is an enlarged horizontal sectional view 

5 
sheet feed station; advancing the filled signa 
ture into the gauging station, wherein the filled 
signature is acted upon by gauging mechanism to 

on line 83-83 of Fig. 32 showing means for effect 
ing the reciprocating movement of jogger means 
located in the signature discharge station; - 

Fig. 84 is a vertical Sectional view on the line 
84-84 of Fig. 32 showing the pawl and ratchet 
for effecting the intermittent advance of signa 
ture conveyor belts on the discharge station; 

Fig. 85 is an elevational view of the pneumati 
cally operated automatic clutch throwout mecha 
nism; w Fig. 86 is a vertical sectional view on the line 
86-86 of Fig. 85 showing a portion of the pneu 
matically operated automatic clutch throwout 
mechanism; - Fig. 87 is an enlarged vertical sectional view 
on the line 8T-87 of Fig. 85 showing a pneumati 
cally actuated ball element in inactive position; 

Fig. 88 is a vertical sectional view similar to 
Fig. 87 showing a pneumatically actuated ball in 
operative position wherein the clutch mechanism 
is automatically disengaged as a result of the 
absence of the signature in proper position along 
the conveyor; - 

Fig. 89 is a horizontal sectional view on the line 
89-89 of Fig. 85 showing the pair of movable 
ball retaining members and the stationary abut 
ments disposed above the ball retaining members 
in a position such that the movement of a ball 
beneath the stationary elements will preclude 
movement of the ball retaining elements; 

$6 
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Fig. 90 is an enlarged vertical sectional view on 
the line 90-90 of Fig. 10 showing an air gap 
across the conveyor, the air gap being one of 
several which are associated with and control the pneumatically operated automatic clutch throw 
out mechanism; - : Fig. 91 is a schematic diagram of the me- a 
chanical transmission of the entire machine; 

Fig. 92 is a schematic diagram of the air cir 
cuits of the machine; and Fig. 93 is a chart showing the progress of a 
signature through the several stations of the 
machine and also the operations occurring during 
the signature progress. 
The embodiment of the machine chosen for 

illustrative purposes in the accompanying draw 
ings discloses a signature handling machine con 
structed in accordance with the teachings of the 
present invention. . . . The signature handling machine comprises a 
unitary structure including a plurality of indi 
vidual stations at or in which separate opera 
tions are performed on a signature. . . . . . 

The collective effect of the several individual 
operations on the signature results in the pro 
vision of a signature handling machine which is 
capable of removing individual signatures from a 
stack or pile on the signature feed station; de 
livering them in spaced relationship onto a 
moving conveyor; advancing the signatures 
through a signature opener station to effect de 
sired opening thereof; advancing the open signa 
tures through one or more sheet feeding stations 
wherein individual sheets or color forms are re 
moved from a stack or pile in timed relationship 
with the advance of the signature and delivered 
into the open signature as it passes through the 

40 

determine the accuracy of the opening, and in 
setting operations; and then advancing the sig 
nature into the discharge station from which it 
is ejected under control of the gauging mecha 
nism to segregate the improperly filled signatures 
from those which are properly filled. . . 
The signature feed station comprises a section 

of the machine on which a stack or pile of sig 
natures is Supported and contains mechanism, to 
be hereinafter described, for withdrawing indi 
vidual signatures from the stack, transferring 
then to a feed table, advancing then on the table 
and depositing them in upright closed position 
in spaced relationship on a moving conveyor. 

. . . . The signature opener station comprises a sec 
tion of the machine, adjacent the signature feed 
Station, into which signatures advance With the 
movement of the conveyor. The signature 
opener Station includes mechanism, to be here 
inafter more fully described, disposed adjacent 
the path of signature travel. This mechanism is 
adapted to be manually adjusted to effect the 
displacement of any predetermined number of 
sheets from either or both sides of the signature 
to form one or more openings in the signature 
at or between preselected pages. 
The sheet feed station or stations, two of which are shown in the accompanying drawings, 

comprise a section of the machine, adjacent the 
signature opener station, into which the opened 
signatures are advanced by the moving conveyor. 
The sheet feed station includes a support for a 
stack or pile of sheets or color forms, and mech 
anism, to be hereinafter more fully described, for 
withdrawing individual sheets from the stack, 
transferring them to a feed table," advancing 
them on the table, and depositing each sheet into 
an opening formed in the signature. 
The gauging station comprises a section of 

the machine, adjacent the sheet feed station, 
into which the filled signatures are advanced by 
the moving conveyor. The gauging station in 
cludes mechanism, to be hereinafter more Spe 
cifically described, disposed adjacent the path of 
travel of the filled signature. The advance of 

5, 5 
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the filled signature is interrupted momentarily, 
and the gauging mechanism is actuated to con 
tact the signature to determine the proportional 
part lying outwardly of a fixed abutment With 
respect to the total thickness of the filled Signa 
ture. By means of this gauging operation, it is 
possible to determine accurately the correctness 
of the position of the opening in the signature 
and of the inset sheet in the filled signature. 
The signature discharge station comprises a 

section of the machine, adjacent the gauging 
station, into which filled signatures are advanced 
from the gauging station under the intermittent 
action of an auxiliary conveyor. The signature 
discharge mechanism, to be hereinafter more 
specifically described, engages the filled signature 
to raise it from its support and discharge it from 
the machine under automatic control of the 
gauging mechanism. Which includes niechanism 
adapted to effect the segregation of incorrectly 
filled signatures from those which are correctly 
filled. - 

GENERAL MACHINE STRUCTURE 
The machine comprises a bed or base. upon 

75 which a plurality of longitudinally Spaced par 
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allelly disposed upright frame paenbers 2, 3, 4.75 plate on the feed table, signature delivery chite, 
6,7,8 and 9 are ahehored. These spaced frape signature gripper jaw, signature separator foot, 

members: sever to: support the various Enecha- vacuum signature picker... arm, valve means for 
nisms; whi rms the coraposite:machine. The establishing vacturn to signattire engagiag vacus 

g urn cups on said picker arm, the other:bank of 
signature feed station includes mechanism s 
between or supported by the frames 2 and 3. signature opener mechanisms, the other side of 
The signature opener: mechanisa comprises: the the auxiliary signature conveyor, the other side of 
mechaaism lying between frames, 3 and 4. The the signature reregister mechanism, valve means 
sheet feed stations lie between frames. 4; and 5; fos controlliage vacution to the sheet feed rollers 
and 6 and . The signature gauging station lies Celia the first sheet feed station, sheet feeding 
between frames and 8. The signature dis-, means, vacuum sheet picking devices on both 
charge station lies between frames 8 and 9. . . . . sheet feed stations, and valve, means for control 
. A conveyor frame; f, carrying: an endless ling vacuula to the sheet, feed rollers in the sec 
chainsignature conveyor extends through the ordsheet feed station... . . . . . . . . . . 
several stations of the machine and is mounted is . . . . . . . . . . for vertical adjustment with respect to the star. 
tionary upright frames 2 to 9 inclusive, to far. 
cilitate the setting up of the machine to accom 
modate signatures of various. Widths. . . . 

MAIN SIGNATUR conveyor AssEMia Y. 
The main signature conveyor assembly includes 

... . . . . the conveyor frame 10, and the conveyor chain 
. . . . It trained about a pair of sprockets: 2. and 28. sprocket as journailed in a yokes provided GENERAL TRANSMISSION: . . . . . . " ' ". . . . . . ' ' ' ' ' ' ' ' - -.' ' ' ' 

" " ' ". . . . . . . . ... .", with manually operable means in the form of a The general transmission for the machine (see screw and nut 30 to permit adjustment of the 
Fig. 91) comprises an electric motor. 2, mounted conveyor. chain to proper tautness. The upper. 
on the base in the signature opener station, and lower...runs of the chain are supported and provided on its shaft, with a pulley 3 which guided respectively in members. 31 and 32. Up 
drives a pulley, 14 on a power take-off shaft 15 ... right frame members 2.1 and 9 are provided 
through a belt. 16. A spur, gear 11 on shaft, 5 with slots for guiding the conveyori - meshes with a spur gear 8 to drive a clutch shaft adjustment and preventing lateral displacement 19 through a manually operable clutch 20. A thereof. The remaining upright frame members spur gear 2? on shaft 9 meshes with a spur 80 through which the conveyor frame passes are 
gear on a power take-off shaft. 23. Additional provided with cut out portions to permit its ver 
power take-off shafts, 24, 25, and 26 are driven tical movement. A handcrank 33 fixed on a 
in the same direction and at the same speed of shaft 34, which is journalled in suitable bearing 
shaft 23, through chain and sprocket connection a brickets on the frame see Fig. 3) provides therewith. The several power take-off shafts means for elevating and lowering the signature 

- are disposed longitudinally of the machine and conveyor 0. As the crank 33 is rotated, a worea. 
are journalled in the upright frame members 35, fixed on shaft, 34, effects rotation of a worn 
thereof. Shaft, 5 is provided with means for wheel3 fixed 9th a shaft. Which is disposed driving a plurality of vacuum and pressure to pleashPWith the Sonyeyor. A pumps to be hereafter more specifically men it of pinions and 39 carried by the shaft tioned shafts 23, 24, 25 and 2s are provided resh respectively withick with crank, cam, and gear means for effecting d. (see Fig. 34). Secured to re. 
the operating movement of various mechanisms frame 0. Thus the entire conveyor may be ele, located in the several stations of the machine. 45 veted or lowered; at, will by rotating the crank 

... Power, take-off shaft 23 extends the full length 33, to adjust its elevation to accommodate. sig 
of the machine and is provided with separate natures of various widths. The conveyor chain 
means for effecting the operating movement of comprises a plurality of links provided with 
the following mechanisms; the signature picker . grooved sigraature supporting elements. 42 which 
arm, the several valve plungers controlling the 50 cooperate to form a continuous groove adapted 
air pressure, to the signature opener station, the to receive and support the signatures in upright 
pneumatically controlled automatic mechanical position. Signature contacting pusher blocks:43; 
de-clutching mechanism; the mechanical drag which impart conveyor movement to the signa mechanism for maintaining the signature in tures, are inserted at equally spaced intervals 

iliary belt conveyor for the signature drive, the prises a bevel gear 44, fixed on the power take-off 

proper position on the conveyor, the sheet, feed 55 along the conveyor chain it. These blocks 43 
joggers in the sheet feed stations, the valve also serve to maintain the advance of the signa plunger for controlling the vacuum to the sheet tures in proper spaced relationship. . . . . . 
delivery devices, the caliper mechanism, an aux-. The signature conveyor drive (Fig. 19) com 
signature gripping discharge mechanism, the sig- 60 shaft 24, which meshes with an nature jogger on the discharge table and the sig 
nature discharge fly. . . . . ..., . . . . . 

Power take-offshaft 24 is provided with means a bevel gear journamed in a bracket 
for driving the main signature conveyor and tached to the conyeyor frame 10, which also also for driving the signature accelerating means. ". w vides a journal for a conveyor drive shafts Power take-off shaft 25 is provided with means carrying at its outer, end a bevel gear 50, in cent 

a bevel gear. 4 journalled in a bracke 

for effecting movement of signature engaging stant mesh with the gear 47, and intermediate 
fingers disposed in a chute in the signature feed its ends has keyed thereon, the driving sprocket 
station, means for driving one bank of signature to 2. of the conveyor When the clutch 29, is 
opener mechanisms, one side of an auxiliary sig- engaged, the conveyor is continuously driven 
nature conveyor and also a signature reregister- through the transmission....just described to effect 
ing mechanism. advance of the upper run of the: conveyor from Power take-off shaft 26.isprovided with means ... the signature feed station through the signature 
for effecting movement of the signature pusher 75 opener, sheet-feed and into the caliper station...: 
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SIGNATUREFEED STATION 
: Figures 1, 2, 3, 6, 9; 12,-15, 18-20, and 34.41 incl. 
Sheets 1,2,3,5, 8, 11, 14, 17, 18, 19, 27 and 28. 

... The signature feed station comprises the first 
...station, of the machine and, includes, generally 
...that, mechanism adjacent frame upright.2 or dis 
posed between and supported by-fraines, 2.3ad 3. 
A plate.5i mounted on:and lying...between neia 
hers 2 and 3. forms a signature, feed table. ; Act 
pair. of auxiliary.lpright frame, members: 52, and 
53, mounted respectively, on members. 2s and 3 
serye to support, the Rechanisian. 60 transfer 
signatures from a -stack...to the table 5?. The 
signature stack, support cQial prises the thori-15 
zontally, disposed; plate 54 positioned; above, and . 
between ; members 2 and 3 and located on 
the front, or operator's side, 0f the raachine. 

... The plurality of vertically disposed adjustable 
guide rods 55 serve to-align:8-stack,0f signatures, 
placed upon the plate E4. The first step; in ef 
..fecting transfer of successive signatures: begin 
aing-at the bottom of the sack.comprises means 
for-engaging, the bottom:signatureto, lower...the 
front folded-edgethereef. This mechanism. (see 
Fig. 20) comprises a pair of vacuum capisig 
nature, engaging-elements 53 Supported Oil ail 
arm.57 pinned to shaft 58, which is journalled ad 
jacent its extremities in a pair of links 59, which 
in turn are rockably mounted adjacent their 
outer extremities on pins 60 supported in brackets 
..52, and .53. The mechanisms for effecting the 
-required rocking. movement of the Vacuum cups 
f toward and fron: the lowermost, signature of the 
stack conprises: a, can.6 keyed to shaft 26. A . 
can follower G2 is carried by...an arm 63 mounted 
on a shaft 64 carried by, frame member 3. The 

... cam followerf.62- is retained in contact with can 
6 by aeans of a spring mechanisin 85. A con 

- necting. rod 66 is rockably...mouated at one end. 
on a pin, 6 - carried by the alm 63. The other 
end-of the connecting rod 66 is received in a men 
ber which is journalled on the shaft. 58. The 
ends of rods 66. are provided with Screw threads 
and nuts to permit proper-adjustment of its 

: length in order that the correct movement of the 
vacuum cups toward and from the signature may 
be had. After; the forward edge of the bottom 
signature has been, lowered, from, the remaining 
signatures on the stack, a pair of Stack: eing 2.ging 
feet. 63, are rocked inwardly between the lowered 

... signature and the remaining signatures i: the 
stack. The mechanism for effecting the rocking 
movealent of the feet is operated by another can 

, 69 (see Fig. 19) keyed to shaft 26. A can foi 
lower. is carried by an arm. . which is pivoted 

... on a pin' 2 mounted on fratae; 2. The can, fol 
lower #3 is maintained in contact With the C2r). 
89 by the action of a coil spring. 3. . A connect 
ing rod; 4: has one end thereof; connected to the 
arral by means of the yoke, 75. The other end 
of the rod" 4 is attached to plate, 6 through a 
similar connection. The rod A is provided with 
screw threasis and nuts to permit adjustinent as 
to length so that: the proper, movement of the 
feet, 63 aay be imparted through rotation of the 
can: 69. The plate 26, is pivotally mounted on a 
shaft, 2 and carries...an auxiliary, shaft, 8 to 

s which the feet 63 are pinned. An arm 9. Which 
is also pinned to: the shaft; 3 extends upWardly 

s.therefron and carries: on one extremity: a roller 
8C adapted to be received in: and follow the coin 

... tour of a gami groove 8; formed: in a plate 82 
y:which is fixedly mounted on rods’. and 83 Sup 
ported; between the uprigatS352:and:53. Rota 

:30 

359 -7 
tion of the cam:69, inaparts:a Eocking movement to 
the arm. f. This roekiag, movement is trans 

, mitted to the plate 6 through the connecting 
rod 14, and results in the raising aged lowering 
of the reller 80 in the groove.8. Since: the arm 
carrying the rollers and the feet 63 are piaraed: to 
the coalongshaft:8...therQgking motion of the 
plate E6;igaparts, thes-a dyaraging, and refracting 
raevement, required to place the feet, 68, instagk 
supporting position when; the: lowerlagst; signa 
ture has been renowed, -akhdgetgaettae, feet; after 

5 

0. 

the lowermost...signature has been withdrawn to 
permit: the stacks to be slipported. Wholly, by the 
plate 54. 

After, the forward edget of 
nature has been 
means of the vacuum, 

the dowerinost sig 
son the stacks by 

engage. and re 
am, those re 

- anembers 52 and 53. 
is inaparted to; the an 84; from the 

Which its skeweringstrend Eleurated ina, 
inemier88 which is, retained on the crank 
38. The upper:extFernity...of:tige 2032.Éhectiig 
8 is Gorategted by Exea. S; of a yoke; 9 to agpin. 
$g carried by theoliter...extremity sofia as airin-3 
which in turn, is pinked, bothes shaft,85. SAS the 
gear 22 rotates, thearms,84:noyes from the outer 
extreline position (shown insig. 18) to the ikaner 
extrerae position wherein a foot gaObighs 2.9f 
thesaim-84 lies between the lowerad forward edge 
of the lowermost, signature sad-lethai ...si 

: natures of the Stagk. A signature: gligigg 
:93, is rockably, mounted adjace;at the fog 
a pin. Motion is inaparted to the jaw;93, 
it toward the foot,92 with; which;it cooperates, bo 

45 grip: the lowered signature, by Eleans of the 
can 69, previously: referged to (see Fig. 19), 
through an extending portion of the ; a Kni. 
which provides a pivotal gearection for aggin 
?ecting; rod 34, t pper:extremity of which is 

C ligge 

50 pivotally connected to the freesond-of anaesa 
;95. The other exEr arin 85 is pined 
to a shaft:95 which is journalled in is stifiable 

r:blacket members ca:lied on the shaft, 35. A sec 
on dam: 97. (see Fig 8), whichi sophi;Jaedi to 
the shaft -96 is pre :at it.S: 
pivotal connection for a yokes 98 in Which the 
upper extremity of, a goanecting. I'Od;89, is jour 

- alled for axial sliding...mosainéat. The lower 
extremity of the collecting: rod; 99, is aditlstahly 
mounted in a yoke 28 which is pivotally, Knoll Elt 
led on area, Wardly extending petion of theiaW 
93. A lost notion anecharaisin, in the forgi of a 
coilar-e pinned to the rod,99, and a coils Spriag 
92; surrounding the rod 99.3nd disposed be 

tween: the collar 9 and the yokes'88, hor Finally 
tends to retain the moxakleia W-93 in Contact 
with the foot-92 formed at the lower end of,3En 
84. The contour of calm 69: is Such that, the 
raovable jaw 393 remains: open throughout it 
novenaeat of the arm 84t toward, the Sigla3 

... stack. The jaw 93 closes under-action of the gan 
69 when the arm has reached its foWaidhost, or 
signature gripping position. The jaw regains 
in closed; position until such; line; 3.Stithe sig13.a- 
tire has been withdrawn from the 3 stagk;33 d 
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swung forwardly and downwardly to a position 
on the signature feed-table. 51 where it is re 
leased by operation of the cam 69 which effects 
the opening of the jaw 93 to release the gripping 
contact between the picker arm 84 and removed signature. . . . 
After the signature has been deposited on the 

table 5 it is advanced on to a feed roll 03 by 
means of a pusher plate O4 (see Fig. 37) which 
is adjustably secured to a slide block fo5 guided 
for reciprocating movement along a channel 06 
formed in a supporting member 107. Motion 
transmitting connections for effecting the recip 
rocation of the pusher plate G4 comprises a 
crank pin f (8 (see Fig. 18) formed on the outer 
face of a cam 09 secured to the power take-off 
shaft 26. A connecting rod to has one end 
thereof journalled on the pin 08 and the other 
end thereof is pivotally mounted on the free end 
of an arm if which is pinned to the rockable 
shaft 64 provided intermediate its ends with an 
upwardly directed arm 2 (see Fig. 37) which is 
also pinned to the rock shaft 64. A connecting 
link 3 is pivotally mounted at one end to the 
upper extremity of arm? 2 while the other end 
thereof is pivotally mounted on a pin 4 secured 
to a depending boss 5 formed integral with the 
slide block iO5. As the power take-off shaft 26 is 
rotated the crank pin (8 effects the rocking ac 
tion of shaft 64 which in turn is transmitted to 
arm 2 and link 3 to effect reciprocation of 
pusher plate 04 toward and from the feed roll 
03. The adjustment of the pusher plate O4 on 

the slide block iO5 is provided to permit the sig 
nature to drop freely ahead of the plate 104 as it 
is deposited on the table 5 through the action of 
the signature picker arm 84. The amount of 
movement of the pusher plate 104 is such that 
the forward or folded edge of the signature is 
advanced beneath a plurality of guide fingers f 16 
(see Fig. 20) which are pivotally mounted on a 
shaft if T journalled in frame members 2 and 3. 
Each guiding finger carries a rubber tired fric 
tion roller i i8 which normally lies in contact 
with the feed roll O3. The feed roll 03 is car. 
ried by a shaft 9 which is journalled in frame 
members 2 and 3. The outer-extremity of the 
shaft 9 is provided with a sprocket wheel 120 
(see Fig. 19) which meshes With the chain 
trained around the sprocket wheels on each of 
the power take-off shafts 23, 24, 25 and 26, 
The feed roll O3 is therefore constantly driven 
when the machine is in operation, so that when 
the pusher plate fo4 moves the signature over the 
roll 103 and in contact with the rubber tired roll 
ers if 8 the signature is gripped therebetween and 
fed forwardly and down Wardly into and through 
a signature delivery chute 2?, and between a 
plurality of signature guide straps 22 on to the 
conveyor chain fl. - 
The signature chute 2 is mounted on a shaft 
23 which is journalled in frame members 2 and 

3. The Outer extremity of shaft 23 is adapted 
to receive an arm 24 (See Fig. 18) which is 
pinned thereto. The cam 09 on power-take-off 
shaft 26 provides means for OScillating the signa 
ture chute through a can follower 25 carried by 
a pivoted arm 26. The lower end of the arm 
f26 is provided with Spring urged means for re 
taining the follower 25 in contact with the can 
f09. An adjustable connecting link 27 is pivot 
ally mounted at its extremities to the free end 
of the arms 24 and f26. The chute 2 is 
rocked with the shaft 23 so as to present itself 
adjacent the feed roll 03 to receive the oncoming 

10. 
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signature and then to rock outwardly so as to 
move the signature away from the roll .03. A 
plurality of signature engaging fingers 28 (see 
Fig. 20) are disposed on a shaft, 29 which is 
journalled in frame members 2 and 3. An arm 
f30 keyed to the shaft 29 carries a cam follower 
13? adapted to follow a cam 32 keyed to the 
power take-off shaft 25. A second arm 33 is 
also pinned to the shaft 29 and is provided at 
its outer extremity with spring urged means for 
retaining the cam follower 3 in contact with 
the cam f32. A plurality of collars 34 serve to 
position the fingers 28. Each collar is provided 
with an outwardly extending ear 35. This ear 
is adapted to be contacted by an adjusting screw 
on each of the fingers 28 so that the elevation of 
a downwardly extending tip 36 on the fingers 
may be properly adjusted. As the cam 32 ro 
tates with the power take-off shaft 25, the shaft 
f29 is rocked to cause the fingers to drop behind 
the signature lying in the chute when the chute 
is in its outermost position. As the chute moves 
inwardly to receive the next succeeding signature 
the fingers retain the first signature so that prog 
ress of the oncoming signature will not be im 
peded. . . . . 

An auxiliary signature drive mechanism com 
prising a pair of discs 37 (see Fig. 20) provide 
means for initiating forward movement of the 
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signature prior to the time that the signature 
pusher block 43 of the chain contacts the rear 
Ward edge of the Signature. This auxiliary drive 
mechanism is provided for the purpose of elimi 
nating the forceful impact of the pusher block 
i3 With the signature which, in the absence of 
this drive would be at rest. The discs 3 (see 
Figs. 20 and 39) are driven from the power take 
off shaft 24 through a pair of bevel gears. 38 and 
439 keyed respectively to shafts 24 and 40. 
Shaft 40 is provided with a pair of oppositely 
faced bevel gears f4 and 42. These gears mesh 
respectively with bevel gears' 43 and 44 carried 
by vertically disposed shafts 45 and 46 respec 
tively. Shafts f45 and 46 are respectively pro 
vided with spur gears A7 and f 8. which mesh 
With and drive a spur gear 49 formed integral 
With each disc 3. By reason of the oppositely 
faced bevel gears 4 and 42, the discs f3T will 
be rotated in opposite directions. Each disc is 
provided with a signature contacting surface. 
This surface extends through only a portion of 
the circumference of each disc. As these por 
tions engage the signature to initiate its move 
ment in the direction of the conveyor travel the 
distance between the centers of the discs 37 will 
tend to be increased. In order to facilitate this 
action, the disc mounting means which com 
prises a casting iS2 is permitted some movement 
about shafts f45 and 46. Each disc mounting 
means is provided with an ear 53 which lies 
between an adjusting screw S4 and a spring 
urged plunger 55 (see Fig. 39). The adjusting 
screw 54 serves to limit the inward movement 
of the discs 37 and the spring urged plunger 55 
provides a resilient means for maintaining pres 
sure between the signature contacting faces of 
the discs. As the Signatures are received upon 
the conveyor they pass between the cut away 
portions of the discs 37 so that no interference 
can be had between the rotating discs and the 
downward travel of the Oncoming signature. As 
the bottom edge of the signature reaches the 
conveyor, the signature contact surface of the 
discs engage the signature adjacent the upward 
and forward edge thereof and the friction be 
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tween the discs and the signature is sufficient to 
initiate its forward movement so that the signal 
ture is traveling at approximately the same 
speed as the conveyor when the pusher blocks 
43 contact it. 5 

It will be understood that the mechanisms 
Which have been described up to this point for 
removing the signature from the Stack in the 
signature feed station and advancing it to the 
point where it is deposited on conveyor are 
adjusted to function in synchronized relationship 
by reason of proper adjustment of the several 
actuating mechanisms and the proper angular 
displacement of each of the cams on their re 
spective power take-off shafts. 5 
As the Signature is contacted by the pusher 

elements 43 of the conveyor chain and ads 
Vanced toward the signature opener station, it 
will pass between Vertically spaced parallelly dis. 
posed signature guide bars 64, and 65 so, as to 
maintain the signature in upright position 
throughout its travel through the remaining 
stations of the machine. These guide bars 64 
and 65 are supported by mounting brackets 66 
and 167 respectively. As the conveyor is adapted 
for Vertical adjustment to compensate for varis 
ous Widths of the signatures the guide bar 
brackets 66 and 67 are adapted to be mounted 
on pins 63 so that the bars 64 and S5 may be 
SWUling outwardly as the conveyor frame 9 is 30 
elevated for the receipt of a narrowei signature. 
The provision of means for displacing the guide 
bars in accordance. With elevation of the con 
veyor assures the maintainence of lateral support for the upright signature during its travel 
through the machine. . . . . . . . e. 
As the signature is moved forwardly by the 

conveyor f it, passes from the signature feed 
station into the signature opener station. 

SIGNATURE OPENER STATION 

Figs. 1-4, 6, 7, 9, 10, 12, 13, 15, 16, 21, 22-25, 42–52 

10 

20 

inclusive 
Sheels 1, 2, 3, 5, 6, 8, 9, 11, 12, 14, 15, 20, 21, 29-32 

inclusive 
The signature opener station comprises the 

second station of the machine and includes that 
mechanism lying between upright frame mern 
bers 3 and 4. The opener mechanism comprises 
generally two banks of signature contacting ele 
ments disposed above and on opposite sides of 
the signature conveyor it. The mechanisms in 
each bank of opener devices are identical in 
structure and operation and are distinguishabl. 
merely in the staggered relationship of the sig: 
nature contacting elements. Each bank of 
opener devices is driven independently from Sep 
arate power take-off shafts, however, they are driven in properly adjusted phase relationship 
so that each signature contacting element will 
contact an oncoming signature adjacent the top 
and forward edge as the conveyor urges the Sig 
nature through the opener station. A pair of 
opener supporting castings 20 which are hori 
Zontally disposed and in spaced relationship 
above the conveyor il, extend between frame 
members 3 and 4 to which they are secured in 
any suitable manner. Each casting 20? serves to 
support one bank of opener mechanisms together 
with an associated auxiliary Signature conveyQr 
mechanism. A plurality of mating gears 292 
and 203 (see Fig. 42) are rotatably mounted on 
stub shafts anchored in and extending down 
Wardly from the castings 29. Gears 202 are 75 
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opener device. 

* members 2.0i) are positioned adj 

justably fix the collar in desi 

end 

gear 202 driven, the mating. idl 

9 

each provided with an extended arm 294 which 
constitutes the signature engaging member. The mating gears. 293 are idler gears sed 5 
tween adjacent operating gear the diree: 
tion of rotation of the operating gears, a 
204 E. thereby will be in the same irection as the movement of the signature which passes therebetween. The arms 264 ","E.E. fixedly mounted to the bottom surface of the gears 202 although they may be formed integral 
therewith. Each arm 204 lies beneath the gear 202 and extends outwardly therefrom a sui 
distance to contact the passings it Fayels through the openerstation. Each air 
204 is further provided with vacuum means adapted to be energized as the arm approache 
the oncoming signature so as to contact the Sutei 
Sheet thereof and draw it outwardly way fro the remaining sheets of the signatiretoformati 
opening therein as the signature passes the 
A plurality gf sheet deflecting elements. 29) 

are mounted in spaced relationship along a 
groove disposed longitudinall hé infe 
edges of tie castings 26. T. 
of travel of the signature engaging arms 
S9 as to form abutment means which wild 
the deflected sheet in a path rea - - - low the next succeeding signatu. 
member 234. The elements. 250 may With signature slitting knives adapt 
movably attached to the forward 
members. Th. 

to be r S.S. arblad 

The bank of Signature opener de 
operator's side of the machine is driv 
the power take-off shaft 26. The bank of 
ture opener devices on the far side of the 

ber 4. The gear 205 i. 
of clutch teeth 236 (s ar 

: . I. " . 

adapted to receive coop 
a collar 207 which is provided with spaced keyways adapted to receive 
tion on the shaft 26. The gear. 295 meshes idler gear 268 which drives a horizontally dis posed shaft 29s through gear 21). The opposite 
ind of shaft 299 carries a bevel gear 2f which meshes with a nating gear 2.12 fixedly mounte 
on a vertically disposed shaft 23 on whi 
of the gears 292 is fixedly mounted. Wi gear 202 driven, themating idler gear 23 ai 
remaining gears in the train will also be E.A. 
Power take-off shaft 25 is provided with an iden 
tical driying train to furnish power for driving the other bank of signature opener devices. An 

  

  

  



O 
auxiliary signature conveyor mechanism 2 4 is 
supported below castings 20? by means of rods 
25. This auxiliary.signature conveyor (see Fig. 
43) - comprises a pair of plates 26 lying in a 
horizontal plane above and in parallel relation 
ship with the conveyor it. Each plate 26 
carries a driving sprocket 2 1 and an idler sprock 
et 28 about which are trained conveyors 2 is 
and 220. The links of conveyor 220 are pro 
vided with rockable spring urged fingers 22 
adapted to hold the signature firmly between 
conveyor chains 2 9 and 220 as the signature 
is carried through the opener station. The drive 
for each side of the auxiliary conveyor is taken 
from the opener mechanism lying directly above 
by means of an idler gear. 222 in mesh with 
the gear 202. The idler gear 222 meshes with a 
gear 223 fixed to the upper end of a shaft 224. 
The lower end of the shaft 224 carries the driv ing sprocket 27. The speed of the auxiliary 
conveyor chains 29 and 220 is slightly higher 
than the speed of the main conveyor so that 
the signature is drawn away from the pusher 
blocks 43 carried by the main conveyor dur 
ing its travel through the signature opener sta 
tion. In order to return the signature to the 
control of the main conveyor it is desirable to 
retard its speed and effect proper reregister of 
the signaure with the main conveyor. The mech 
anism for effecting the reregister of the signa 
ture comprises a pair of driven discs 225 (see 
Fig. 48). These discs 225 are disposed on oppo 
site sides of the path of signature travel. One 
half of the reregister mechanism is maintained 
in fixed relationship with the conveyor while the 
other half thereof is provided with means for 
moving the disc toward and from its companion 
disc in times relationship with the advance of 
an oncoming signature so that the oncoming 
signature is gripped between the faces of the 
discs after the signature has been discharged 
from the auxiliary conveyor. The linear speed 
of the signature is then reduced to that of the 
discs until such time as the pusher block 43 
on the main conveyor i i gently abuts the rear 
ward edge of the signature to again control its 
forward motion, at which time the movable 
disc is withdrawn from frictional contact with 
the signature to nullify its effect on the same. 
The drive for the disc on the stationary mem- . 
ber of the reregister mechanism comprises a 
spur gear 226 attached to or formed integral 
with sprocket 2 fil. The shaft carrying disc 225 
is also provided with a spur gear 227 which is 
driven from gear 226 through an idler 228. The 
drive for the laterally movable disc 225 is effected 
through a sprocket. 229 carried by or secured to 
Sprocket 2 8 of the conveyor chain. 220 and a 
similar sprocket carried by the shaft on which 
disc 225 is fixedly mounted. A chain. 230 which 
passes over an idler roller serves to provide 
the drive for the laterally movable disc 225. The 
means for effecting movement of one of the 
discs 225 toward and from the path of signa 
ture travel comprises a spur gear 23i mount 
ed on a shaft carrying the sprocket 2 is and 
Sprocket 229. This gear 23 meshes with a mat 
ing gear 232 which is provided With a crank pin 
233. Motion of the crank pin is transmitted 
to a bell'crank arm 234 through a rod 235 which 
passes through one arm of the bell Crank 234. 
The other arm of the bell crank 234 carries a 
pin. 236 on which the disc 225 is mounted. A 
lost motion connection is provided on the rod 
235 by reason of the fact that the throw of the 

25 
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are withdrawn from the top of the pile. 
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crankpin is greater than the required movement 
of the disc to effect its contact with or with 
drawal from the signature on which it is oper 
ating. This lost motion mechanism, com 
prises a collar 237 pinned to the rod. 235 between 
its connection to , the crankpin 233 and the 
arm of the bell crank 234. A coil spring .238 
Surrounds the rod. 235 between collar. 237 and 
the arm of the bell crank. 234. A second collar 
239 is pinned adjacent the free end of the rod 
235 beyond the arm of the bell crank 234. A 
coil Spring 24 surrounds the outer portion of 
the rod 235. and is adapted to contact the arm 
of the bell crank. 234 to provide a resilient take 
up for the over travel of the crank pin. 233 
beyond that required to effect the signature grip 
ping action between the driven discs 225. A 
bracket 28 which serves as a mounting means 
for the bell crank 234 is provided with a pair 
of upstanding ears 242 adapted to receive ad 
justing Screws 243 which limit movement of one 
disc 225 toward and from its companion disc 
by reason of abutment with one arm of the bell 
crank 234. . . . 

After the reregistering operation of the signa 
ture has been completed and it is again under 
control of the main conveyor f it passes into 
the first of two sheet feed stations. 

SHEET FEED STATION 
Figs, 1, 2, 4, 7, 10, 13, 16, 27, 28, 53-65, 67-70 

inclusive 
Sheets 1, 3, 6, 9, 12, 15, 22, 23, 33-35 inclusive 
The sheet feed stations, two of which are 

shown, comprise together the third station of 
the machiiie and include respectively the mech 
anism lying between or supported by upright 
frame members 4 and 5, and 6 and 7. The oper 
ating mechanism common to both stations lies 
between frame members 5 and 6. The two sta 
tions are identical in mechanism and operation 
and therefore a description of one will suffice for 
both, identical reference characters are applied 
to like elements in each. . 
A sheet pile Supporting member 33 f is adapted 

for removable application on a plurality of ele 
vating chains 392 (see Fig. 27) which are trained 
on driving and driven sprockets 303 and 304 re 
Spectively. These sprockets are journalled in 
frame members 365 adapted to be secured indi 
vidually to the forward upright faces of main 
frame members 4, 5, 6 and 7. A plurality of ver 
tically disposed spaced sheet pile guide bars 336 
are Supported on cross members attached to 
frames 4, 5, 6 and 7; the outer bars are laterally 
adjustable with respect to the remaining bars 
and are provided with outwardly extending 
flanges which serve to position and guide the 
sheet pile on the member 30 A. Means is pro 
vided for effecting automatic elevation of the 
Stack Supporting member 30 as successive sheets 

The 
elevating movement of the pile support is ob. 
viously a very slow one and is effected by the 
following mechanism. A countershaft 30 is 
journalled for rocking movement in frame men 
bers 4, 5, 6 and 7. A cam 308 keyed to shaft 23 
(see Fig. 28) effects the rocking movement of 
shaft 367 through a cam follower roller 309 
which is carried intermediate the ends of an arm 
30 which is pinned to shaft 307. As the cam 
follower 309 raises and lowers with the contour 
of the can 308, the shaft 307 is rocked. An arm 
3ff rockably mounted on shaft 307 (see Fig. 27) 
extends both upwardly and downwardly from the 
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shaft. One end of a pawl 3 k2 is pivotally, mount 
ed on a pin carried by the lower extremity...of 
the arm 3. The free end of the pawl is sup 
ported on the face. of a ratchet 3 f3, which is 
pinned to one end of a shaft 34 journalled in 
a bracket 35 supported by one of the frame 
members 305. A bevel gear 36 (see Fig. 56) 
is pinned to the other end of shaft 34 and 
meshes with a mating gear. 37: pinned on shaft 
38 which is also journalled in the bracket 35. 
Shaft 38 is provided with a pair of Worm ele 
ments 39, disposed on either side, of the bracket 
35. The worm elements. 39 mesh with worm 
wheels 320 which are keyed to shafts. 32 that 
also carry the driving sprockets. 303. for chains 
302. The shaft 38 is provided at its outer ex 
tremity with a hand, crank 322 to provide means 
for rapid manual elevation of the sheet pile Sup 
porting member 30. From the foregoing de 
scription of the mechanical means for effecting : 
movement of the elevating chairis, 32, it Will be 
noted that the intermittent operation of the pawl 
32 on the ratchet 3:3: is reduced, through: the 
worm...and worm wheel.39, and 329. The eleva 
tion of the pile-supporting member 30 is meas 
ured in thousandths...of an inch per revolution 
of the power take-off shaft 23. : 
Mechanism for effecting...the removal of, suc 

cessive sheets from the top of the pile is supported 
by and moved through the operation of a pair of . 
shafts 323 and 324 which are journalled for rock 
ing movement in frame members. 35. The rock 
ing movement.for shaft, 323 is imparted through 
the actuating mechanism from can 368 (see Fig. 
28) and follower 309 carried by the arm 3). 
The extremity of the arm 3.0 is provided with 
means for pivotally mounting one end of a coal 
necting rod 325. The other end of rod 325, is 
pivotally mounted on the free end of an arm 326 
which in turn is pinned to the shaft 323. A 
guide block 327 fixed to one of the frame 
In embers 305. Serves, to guide. the rod 325 in its 
axial movement. In addition to the guiding 
function of the block 327, it serves as an abut 
ment for one end of the coil spring 328 which 
surrounds the rod 325; A collar - 329, which is 
adjustably secured to the rod 325 provides an 
abutment for the other end of the spring 323 
which serves to retain the...can follower 369 in 
constant contact with the can 308. . . . . . . . . 
The means for imparting: the rocking actic 

to the shaft 324 comprises... a cam 330 fixedly 
mounted on power take-off-shaft 26 (see Fig. 28). 
A cam follower. 33 is rotatably-mounted on one 
arm of a bell crank 332 which in turn is rock 
ably mounted on a-pin 333 carried by one of the 
frame members 305. The other arm of a, bell 
crank 332 provides a pivotal mounting for One 
end of a connecting rod 334, which passes through 
a guide block 335. and terminates at its upper 
end in a pivotal mounting on the free end of 
an arm 336 which is pinned to shaft 324. A coil 
spring 337 surrounds the rod 334 and is retained 
between the guide block 335 and a collar 338 to 
provide spring urged means for retaining the 
follower 33 in contact. With the can 33). 
The means for elevating. Successive sheets fron 

the pile and transferring them forwardly to de 
posit them on a table portion 338 which is Sup 
ported between frame members 4 and 5 or 6 and 

comprises an arm 340 (see Fig. 27) provided 
With vacuum cups 34 adapted to engage the up 
permost sheet and, by reason of the vacuum, ele 
wate the sheet upon movement of the arm 346. 
Two separate.movements are imparted to the arm . 
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340; one, a forward and rearward naoyement is 
impacted from the shaft 323, and the other, an 
upward, and downward movement', is imparted 
fromi the rocking action of the shaft 324. The 
rearward end of the arm 340, is supported by a 
shaft 342 which is journalled in a pair of links 
343 which in turn:are: pivotally mounted on pins 
carried by the lower extremity of arms 344 which 
in turn are pinned to the shaft 323. The rockin 
action of the shaft 323 imparts a rocking motion 
to the arm 344 which in turn moves the arm 340 
for Wardly and rear Wardly. A connecting link 
345 is pivotally attached at its lower end to the 
arm 3i), between the shaft 342 and the Vacuum 
means 34. Ehe upper, end of the link. 35...is 
spivotally, connected to the free end of an arm 3Af 
which in turn is pinned to the shaft 32. Rock 
ing motion of the shaft .324 imparts a Vertical 
movement to the arm. 386, and also to the arm 
340 through the link:345. By reason of the above 
mentioned connections to the arm 340, it will 
be understood:that the path of travel of the sheet 
engaging vacuum means describes an arcuate 
path in traversing its forward and rearward 
movement. In each instance the lowermost path 

- of travel lies at the extremities of the for Ward 
and rear Ward Knotions. By reason of this condi 
tion it is possible to engage the uppermgst sheet 
of the pile at the rearward, end of the path of 
travel of the arm 30 to elevate the same from 
the pie. When Vertical novement of the arm .34) 
is initiated. The elevated advancing movement 
of the arm. 39 will transfer the removed sheet 
from the top of the pile, on the table: 339. where 
it will be deposited at the forward most and 
downwardim Ost end of travel of the arm 3A9 (as 
indicated in the dotted showing Fig. 27). 
MeanS is provided for injecting air between the 

uppermost sheets, of the pile to assist in separat 
ing the upper sheets to facilitate the action of 
the vacuum cups S4, in effecting the removal of 
:the uppermost sheet. Additional means; in the 
form of a foot 347 is provided to resist the action 
of the vacuum picker means in the event of the 

5. absence of an Oncoming. opened signature to, re 
-ceive the sheet. This foot 347, extends outwardly 
from the uppermost end of a vertically movable 

: bar 338 which is guided on, crossbars supported 
by frame members 4 and 5. The weight of the 
bar 348 is sufficient to normally retain the foot 
in preSSlure contact with the top of the sheet, pile 
adjacent the for Ward edgethereof. A counter 
weight 349 is siidably mounted on a rod 350 (see 
Fig. 10) which is pivotally mounted intermediate 
its ends on a pin carried by one of the bars. 306. 
The end of the bar opposite the counterweight 
343 extends beneath a pin 35 anchored in the 
bar 348 to normally urge the same upwardly an 
amount proportionate to the distance of the 

- Colnterweight from the pivot pin. 'I he counter 
Weight is so adjusted on the rod 356) that only 
Sufficient pressure is applied by the foot 347 to 
the top of the piles to retain the uppermost sheet 
against the action of the vacuum picker means 
when the bar 348 is not urged upwardly by me 
chanical means. The mechanical means for urg 
ing the bar 348 upwardly comprises an arm 352 
pinned to the 100king countershaft, 387. The free 
end of the arm 352 is provided with an outwardly 
extending ear 353 through which a bolt 354, is 
passed. A coil, spring 355 surrounds the bolt .354 
and is retained in pressure contact with an ear 
355 formed on member 357 which is rockably 
mounted on the shaft 397. The forward end of 
the arm. 351, is threaded to receive an adjusting 
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-screw. 358 the upper end of which is adapted to 
contact the lower extremity of the bar 348 and 
urge the bar 348 and pressure foot 34 upwardly 
away from the sheet pile when the shaft 307 is 
rocked through the action of the cam 388 on the 
cam follower 399 and arm 3:9. The bolt 354 and 
coil spring 355 permit over-travel of the arm 352 
with respect to the movement of the bar.348 by 
providing a suitable lost notion, connection be 
tween arms 352 and 357. . . . . 

... After the uppermost sheet has been transferred 
from the pile to the table 339, it is gripped and 
urged forwardly by means of a pair of vacuum 
roils .359 fixed on a shaft 360. Additional sheet 
'delivery rolls 36 lie in suitable slots formed in 
'the table 339 at the forward downwardly turned 
edgethereof. These rolls 36 arefixed on a shaft 
362. Shafts 360 and 362 are rotated at a constant 
speed through a gear train comprising a gear 
5363 (see Fig. 53) keyed to shaft 26, an idler gear 
364, a gear 465 which meshes with gears. 366 and 
367 carried respectively by shafts 360 and 362. 
The sheets are retained in contact with the feed 
rolls, 36 by means of a pair of rubber tired rolls 
368 which are rotatably mounted on a shaft 369 
carried in vertically disposed slots formed in fin 
ger elements 370, which lie adjacent, the table 
339 to prevent the forwardly moving sheet from 
buckling. The finger elements 370 are secured 
to a sleeve 37 which is provided with a handle 
372 to permit the entire assembly being swung 
upwardly away from the table 339 for the pur 
pose of inspection or the removal of sheets which 
may come to rest on the table 339. Additional 
rubber tired rollers 32 serve to retain the on- : 
coming sheets in contact with the rollers 36 and 
direct the forward edge thereof downwardly into 
a slot, formed in a signature guide rail 373. These 
roller's 372 are pivotally mounted adjacent the 
lower extremity of counterweighted arms 374 
which in turn are pivoted on a shaft 375 which 
is fixed in fingers 30. The counterweighted arms 
34 retain the roller's 32 in contact. With the 
rollers 36. 
A sheet jogger mechanism is also provided to 

facilitate the operation of separating the upper 
'most sheets of the piles in each sheet feed sta 
tion. This mechanism comprises a plurality of 
horizontally disposed bars 376 (see Fig. 27) 
adapted overlie the uppermost rearward edge of : 

- the sheet pile. Each bar is provided With a de 
pending foot 3, adjustably mounted on the bar 
376 and adapted to abut the rearward edge of the 
pile when the bars are reciprocated forwardly. 
These bars 376 are supported, guided, and actu- : 
ated by a pair of depending arms. 378 which are 
pivotally mounted at their upper extremity ad 
jacent, the rearward end of an arm. 379 which in 
turn is Supported at its forward end on the rock 
shafts 323 and 324. The means for effecting re 
ciprocation of the bars 376 comprises an arm 
388 which is pinned to the shaft 323. A connect 
ing rod 33 is adjustably mounted at one end in a 

: block 382 which is pivotally mounted on the free 
end of the airn 380. The other end of the rod 

- 38 is of a reduced diameter adapted to be re 
ceived through and guided in a block 383 which is 
pivotally mounted on an upwardly extending por 
tion of one of the arms 38. The upwardly ex 
tending portion of the arm 378, last referred to, 
comprises a counterweight which normally tends 
to urge the bars 376 toward their rearward most 
position. A nut which is adjustably mounted on 
the reduced end of the connecting rod 38 serves 
to limit the movement of the rod 381 in the 
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guide block. 383, in one, direction. The shoulder 
formed by the reduced portion of the rod serves 
to abut the guide block 383 to urge the bars 36 
in a forward direction. When the rock shaft 323 
is moved in a clockwise, direction (see Fig. 27). 
Each of the feet 37 on the rods 375 abut the 
rearward edge of the uppermost sheets of the pile 
and Will cause a slight bucking action of the 
sheets against the vertically disposed guide bars 
adjacent the forward edges of the sheets when 
the rods 376 are urged forwardly. This sight 
buckling action together with the jet of air under 
pressure which is directed rearwardly against the 
forward edges of the uppermost sheets serves to 
insure the ready separation of the top sheet from 
the remaining sheets so that the vacuum cups 34 
may effect the ready removal of a single topmost 
sheet in the pile. . . . : . . 
The operations of -the several sheet... elevating, 

contacting and advancing, means described in 
conjunction. With the sheet...feeding. stations are 
adapted to be driven or actuated in Synchronism 
With the advance of the opened signature along 
the conveyor. The timing of the Several oper 
-ations is. Such that the sheet is presented into 
the Opening of the Signature as it passes beneath 
the sheet feeding means. Without; requiring any 
interruption in the continuous advance of the sig 
nature along the conveyor. 
. After the signature has passed through the first 
sheet feed station it is carried through the sec 
Ond sheet feed station where the identical series 
of operations is repeated to insert a second sheet 
into the Second opening in the signature formed 
On the opposite side of the centerfold thereof. 
After the sheets have been inserted into the open 
ingS in the signature, the conveyor if advances 
the filled signature into the gauging or caliper 
ing station of the machine. 

CALIPER STATION 
Figs. 1, 2, 5, 8, 11, 14, 17, 29–31, 70-79 inclusive 
Sheets 1, 4, 7, 10, 13, 16, 24, 35-38 inclusive 
The signature caliper station comprises the 

fourth station of the machine and includes the 
mechanism, lying between or supported by up 
right frame members T and 8... . . . . . . . . . 
The novel principie. upon which the caliper 

mechanism functions will be stated briefly at this 
point prior to the detailed description of the 
mechanism comprising the gauging - or caliper 
ing station of the machine. 
The gauging mechanism is disposed at a posi 

tion where the progress of each of the fillied sig 
'natures is momentarily arrested. The signature 
has been opened at one or more places and the 
untouched sheets are disposed within a channei 
formed by a plurality of signature guide men 
bers 373. This channel terminates between the 
for Ward and rearward signature contacting ele 

: Inents carried upon each of the movable plates so 
that the forward end of the complete filled sig 
nature lies between the plates while only the 
Outer or removed sheets together with the insets 
lie outside. Of the channels toward the rearward 
portion of the signature. For this reason the 
rearward contacts are adapted to gauge only 
those portions of the signature which are dis 
posed between the channel and the signature con 
tacting elements; while the forward signature 
contacts gauge the entire signature plus the in 
Set or insets which have been introduced into 
the Opening or openings in the signature. Suit 
able adjusting mechanisms, to be hereinafter 
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more specifically described, are provided whereby 
the necessary adjustments may be made so that 
the equalizer bar on either side of the gauging: 
mechanism will lie in a plane exactly parallel 
with the center line of the signature travel when 
the signature has been correctly opened and filled. 
With this condition existing the feeler mechanism 
is free to be introduced and removed from the 
sides of the equalizer bar without being impeded 
in its movement and the signature is therefore 
correctly filled and will be discharged into the 
group of correctly filled signatures. Should an 
incorrect number of sheets be withdrawn form 
ing the opening, or should the insert be either 
omitted or éloubled the equalizer bar will be dis 
placed from a true parallel relationship with 
the center line of the signature and result in 
the impeding of the free travel of the feeler mech 
anism between a fixed abutment and a portion 
of the equalizer bar. The impeded movement of 
the feeler mechanism will indicate that the sig 
nature opening is incorrectly positioned or that 
the signature is incorrectly filled and transmit 
this finding through mechanical means, to be 
hereinafter more specifically described, to effect 
the segregated discharge of the incorrectly filled 
signature from those which are properly falled. 
The general principle upon which this caliper 

ing or gauging mechanism is designed is one of 
proportional measurement. The distance be 
tween the laterally fixed and parallelly disposed 
adjustable signature contact elements on either 
side of the machine is arranged in such manner 
that adjustment of the movable element with 
respect to the fixed element can be set so that 
the equalizer bar on either side of the signature 
will remain in parallel relationship with the cen 
ter line of the signature when a preselected 
number of signature pages and inset sheets lie 
between the fixed abutment and signature chan 
nel adjacent the rearward edge of the signature 
where the laterally adjustable signature contact. 
element is adapted to abut and the laterally fixed 
signature contacting element disposed forwardly 
of the adjustable abutment is adapted to meas 
ure the thickness of the signature including the 
inset sheet or sheets. The distance between the 
two signature contact elements on each side of 
the signature is calculated mathematically for 
the purpose of determining the proper setup for 
the calipering device. For example, if the filled 
signature contains sixteen pages plus two insets 
and the number of sheets opened on one side of 
the center fold in the signature numbers four, 
the thickness of the inset sheet is added to the : 
thickness of the four sheets which have been 
opened and the proportion between the thickness 
of the amount of the signature opened plus the 
thickness of one inset, to the entire thickness of 
the signature plus the two inset sheets can de 
termine a proportion for the adjusted distance 
between the fixed and laterally movable signa 
ture contact element. This proportion will be 
part of the maximum distance between the fixed 
and adjustable signature contact element. By 
way of different example, let us assume that the 
maximum distance between signature contact 
elements is four inches and that the thickness of 
the signature plus insets is forty-thousandths of 
an inch and that the number of sheets removed 
plus the inset on One side of the center fold meas 
ures fifteen-thousandths of an inch; then the 
proportion: required for setting up the distance 
between the fixed and laterally movable signa 
ture contact element will read as follows: forty 
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is to fifteen as four is to X. The answer will be 
2.66 which will represent the required distance 
between centers of the signature contact ele 
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ments to effect proper calipering of a signature 
under the conditions above stated. When the 
distance cf 2.66’ has been carefully adjusted the 
operator is required to make additional adjust 
ments in the lengths of the two signature con 
tacting elements so as to maintain the parallel 
position between the equalizer bar and the center 
line of the signature so that feeler balls may be 
elevated to positions adjacent the sides of the 
equalizer bar and drop freely therefron without 
having their movement impeded by frictional 
contact with either of the cooperating laterally 
disposed abutments. When this condition has 
been set-up one of the sides of the caliper gauge 
is ready for proper operation. The other side of 
the caliper gauge may be similarly set-up to ac 
commodate the required conditions and the 
gauging device will then be ready for operation 
to gauge filled signatures having the same or 
different number of sheets removed from either 
or both sides of the signature. . . . . 
The caliper mechanism comprises generally a 

pair of plates 40 f (see Fig. 71) each carrying a 
plurality of adjustable signature contacting ele 
ments. The plates 40 are mounted for slidable. 
movement toward and from each other on a pair 
of supporting castings 402 which are disposed 
in a horizontal plane in spaced relationship above 
the conveyor and attached to frames 7 and 8. 
For the purpose of facilitating the description 

of the calipering mechanism which comprises. 
two elements which are substantially identical 
in structure, and perform duplicate operations 
on opposite sides of the filled signature, only one 
calipering device need be described. It is to be 
understood that the remaining element of the 
calipering device functions in the identical 
manner. . . . . . . . . . . . . . . ; 
A rock shaft. 43 is journalled in a pair of 

brackets 404 fixed to the casting 402, adjacent its 
outer edge. A pair of vertically disposed arms: 
405 are pinned in spaced relationship to the shaft 
403. A shaft 406 is journalled in the free ends 
of arms 495. A pair of ears 407 which are formed 
integral with the plates 40 extend upwardly and 
outwardly from the outer edge of the plate. The 
ears 407 are drilled to receive the shaft 406 so 
that the shaft 406 forms the outer support for 
the plate 40t. A pair of guide blocks 408 (see 
Fig. 74) fixed to the casting 402 beneath the 
plate 40 are provided with grooves 409 adapted 
to receive ball bearings 4 to which support the: 
inner portion of the plate 40 l. As previously 
stated, the plates 4) are horizontally disposed 
and movable toward and from each other. The 
means for effecting movement of the plates (see 
Fig. 71) comprises a cam 4f fixed on shaft 23 
adjacent upright frame member T in the sheet 
feed station. A cam follower 42 is mounted on 
the free end of an arm 43 which is pinned to 
one end of a rock shaft 44 journalled in the 
frame member T. A segmental bevel gear 45 
fixed to the other end of shaft 4f 4 meshes with 
a mating segmental bevel gear 46 pinned to a 
rockshaft 47 which lies in a horizontal plane 
lisposed transversely of the machine and is 
journalled in a pair of brackets 48 carried by 
the frane T. An arm 49 that extends substan 
tially horizontally is pinned to each end of the 
shaft 4 7. The forward or free end of the arm 
419 is provided with a pivotal mounting for a 
yoke 420 (see Fig. 8) which in turn provides a 
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pivotal mounting for a second yoke 42. The 
lower extremity of a connecting rod 422 is pro 
vided with screw threads and a jam nut to per 
mit receipt in and adjustment with respect to 
the yoke 421. The upper extremity of the rod 5 
422 passes through a guide block 423 pivotally 
mounted on the free end of an arm 424 pinned 
to the shaft 403. The rod 422 is provided with a 
lost motion connection in a form of a collar 425. 
adjustably mounted on the rod 422. A coil spring 10 
426 surrounds the rod.422 and lies between the 
collar 425 and the guide block. 423 to provide a 
resilient connection through, which movement of 
the rockshaft 47 is imparted to the shaft. 493. 
Movement of the shaft 403 is transmitted to the 15 
plate 40 through an ear 427 (see Fig. 74) formed 
on a collar 428 pinned to the shaft 403. The ear: 
427 is threaded to receive and support a bolt 430 
which extends through an ear. 43 formed on the 

- arm 405. A coil spring 432 forms a lost motion. 20 
connection in one direction between ears, 427 and 
43 since it lies between the head of the bolt 
430 and the upper surface of the ear 43. It will 
be noted that the plate 40 is urged inwardly as 
the can follower 42 follows a rise of the cam 4ff. 25. 
This movement imparts a partial rotation to the 
shaft 44 which is transmitted through bevel, 
gears 45 and 46 to the shaft 47 thence through 
arms 49, rods. 422, coil springs 426, to cause the 
arms 424 to rock upwardly which movement urges 30. 

: the arms 95 inwardly through contact between 
is the ears 427 and 43. The inward movement of 
the arms. 405 is limited by eontact between the 
rod 46 and adjustable limit screws. 406 (see Fig. 
79) in bosses formed on the members 402. Ball 35. bearings 4f0 which support the inner portion of 
the plate 40 provide an anti-friction bearing on 
which the plate 40 f is free to move. . . . . . . 

... A signature contacting: element. 433. (see: Fig. . . 
78) is slidably mounted for horizontal movement:40 
in an upstanding ear 434 formed along the in 
ner side and adjacent the forward end of the 

I plate:40. A tail rod.435 is journalled for axial 
movement in an ear 436 formed integral with 
the plate 40. The forward end of the rod 435, 45 
is threaded:for receipt in the signature con 
tacting element 433 and is provided with a hex 
agonal sportion 43T to facilitate adjustment in 
the signature contacting element 433. A jam 
nut 438 serves to lock the rod 435 in adjusted 50 
position with the signature contacting element 
433. An auxiliary: plate 439 (see Fig. 74) which 
is mounted for lateral adjustment with respect: 

isignature contacting element 433 on the 
plate: 40 carries a second signature contacting 55 
element,440 which is slidably mounted in an up 
standing ear adjacent the forward edge of the 
plate 439. The element, 440 is provided with a 

4 which is similar in all respects to 
rod 35 previously described. The rearward ex- 60. 
tremities of each of the rods 435 and 44 abut. . 
the forward side of an equalizer bar 442 retained 
against longitudinal movement by a block 443. 
f 'eceivable in a groove 444 formed 

bar: 442. The block 443 is retained in a 65 
slotted portion of an upstanding lug 445, formed 

...the plate 40 and lug 445 is also 
eive the equalizer bar 442 to per 
movement of the same. A spring 

ee Fig. 76) housed within a 70. 
he equalizer bar between rods. 
s the shaft 406 to normally urge 
away from the shaft 406 to re 

signature contacting elements in their 
'dmost position. One end of the bar 442 75. 

22,859 
is guided upon and supported by an ear 447 also 
formed on the plate 40. The other end of the 
equalizer bar 442 is provided with an extended 
tongue portion 448 (see Fig. 76). A pair of 
ears: extend outwardly, from either side of the 
bar:442 adjacent the tongue. 448. A pair of 
feeler balls 449, are freely movable in vertically 
disposed drilled holes. 450 formed in the plate 
40, and disposed beneath the equalizer, bar 442: 
adjacent each side of the tongue. 448...thereof. 
The balls 449. are moved upwardly intermittent 
ly to a position where they lie adjacent the side. 
surfaces, of the tongue 448 on the equalizer bar 
442. A guide block 45 secured to the plate 40 
is provided with a pair of vertically disposed 
wall-surfaces. 452 rising from the outer side wall. 
of the drilled holes 450. A second pair of sur-: 
faces. 453 disposed at right angles to surfaces 
452 cooperate with the last named faces to pro 
vide two surfaces for retaining the elevated ball 
against lateral or transverse movement. The 
two other cooperating surfaces are those formed 
on the outer sides of the tongue 448 and the ad 
jacent ear surfaces of the bar. 442. The means. 
for elevating the balls. 449 comprise a pair of 
push rods. 454 (see Fig. 75), which extend up 
wardly through the drilled holes. 450. These 
rods are provided at their lower extremity with 
head portions adapted to rest upon the top sur 
face of an arm 455 rockably mounted interme 
diate its ends on a pin 456 secured in the cast 
ing. 402. The other end of the arm 455 supports 
a push rod 45T guided for vertical movement. 
through a block 458 rockably mounted on one 
extremity of a bell crank 459 pivotally mounted 
on a shaft 460 journalled in a bracket 461. 
formed integral with a hood element 462. An 
other horizontally disposed arm 463 of the bell 
crank extends rearwardly and is provided with 
pivotal mounting means for the upper extrem 
ity of a connecting rod 464 (see Fig. 71). The 
lower extremity of the rod 464 is in screw 
threaded engagement with a yoke 465 pivotally 
mounted on the free end of an arm. 466 which 
in turn is pinned to the rock shaft. 4 T. The 
rocking movement of the shaft 47 is transmit 
ted through the arm 466, rod 464, arm 463, bell 
crank arm 459, thence through the coil spring 
467 which surrounds the push rod 457 and lies 
between the guide block 458 and collar 468 to 
urge the rod downwardly to effect a rocking ac 
tion of the arm 455 and urge the pins. 454, up 
Wardly to effect, the elevating movement of the 
balls 449 to a position where they are disposed 
adjacent the lateral sides of the tongue 448 and 
between these surfaces and the vertically dis 
posed walls 452, which lie substantially parallel 
to the equalizer bar 442. In the event that the 
equalizer bar has assumed a position which is 
parallel to the centerline of the path of travel 
of the signature, the balls 449 will drop freely. 
when the rods 454 which are loosely fitted in 
the holes 450 are lowered in response to a rock 
ing movement of the bell crank 459 in the di 
rection opposite to that which actuated the rods 
upwardly. In order to facilitate the downward 
movement of the balls 449, a pair of pawls 469 
(see Fig. 75) are provided with feet 470 adapt 
ed to contact the top surface of the balls 449. 
The pawls are provided with a notch 47 adja 
cent their forward extremity to provide an abut. 
ment for a control mechanism to be hereinafter, 
more Specifically described. Additional means 
in the form of an arm 472 is provided to retain 
the pawls 469 in contact with the upper surface 
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of the balls 449. The arran 472 is piveted at its 
rearward end to a horizontally disposed pin and 
carries a plurality of dises 4-3 for counter 
weights which lie above the forward end of the 
arm which terminates in a foot adapted to lie 
in contact with the upper edge of the pawl 469 
forwardly of its pivot point. The bell crank 459: 
is provided with a depending arm 44 which 
serves to actuate a rod 475 journalled in ears 
of of the plate 404. A coil spring 47.6 lies be 

tween one of the ears 40 and an adjustable coi 
lar 47 serves, to normally urge the rod. T5 in 
to contact with the face of the arm 474. A 
block. 478 pinned to the rod 475 lies adjacent. 
and above the notch 47 formed on the pawl 
469. As the balls 449 are moved upwardly un 
der action of the bell erarak 459 the rod 475 is 
retracted to a position which permits the pawis 
to be moved upwardly... As the bell crank 459: 
moves in the opposite direction the block, 48. 
and the rod 45 moves forwardly toward the 
pawls 469. In the event that either pawl has 
remained in its elevated position due to a bind 
ing action between the ball 449 and the side wall. 
of the tongue 48 and face 452, the block will 
engage the elevated portion of the pawl and 
preclude further movement of the red 475. This 
limited movement of the rod. 475 indicates that 
the signature being calipered. has been incore 
rectly, filled and therefore should be segregated 
from those which are properly filled. The lina 
ited naoveanent of the rod. 475 is transmitted to 
a counterweighted arra 479 (see Figs. 72 and 73). 
which engages an abutment 489 carried by a 
rod. 48 secured in an arm. 482 pinned to, a con 
trol rod 488. An arm 484 also formaed on thie 
bell crank 459 provides a pivotal mounting for 
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the caliper station and its delivery into the sig 
nature discharge station. Frictional driving 
contact between the running belts and the sig 
nature is effected, after completion of the sig 
nature calipering operation, by the action of the 
Inechanism which effects the withdrawal or 
rearward movement of caliper supporting plate 
40 away from the calipered signature. An arm 
494 (see Figs. 71 and 79) pinned to the shaft 
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the upper extremity of a connecting rod 485 
journalled adjacent its lower extremity in a 
guide block 486 secured to the extended por 
tion of the bracket 4-8. The lower extremity of 
the rod. 485 overlies the forward portion 487 of 
the counterweighted arran 479:. . . 

40: 

A depending arm 488 pinned to the rockshaft. 
provides a means for aetuating the control. 

rod 483 - through contact with an adjusting 
screw 489 which is carried by the outer extrem 
ity of an arm 490 pinned to the control rod 483. 
A coil spring 49 surrounds the control rod 483. 
(see Fig. 1) and abuts the frame member 8 and 
an adjustable collar 492 to normally urge the 
control rod and adjusting screw against the free 
end of the arm 488. The forward end of the 
control rod 483 carries an arm 493 which serves 
to actuate means for effeeting segregation of the 
improperly filled signatures from those which 
are properly filled. As the shaft 47 rocks to 
effect the above mentioned caliper movements 
it also urges the control rod 483 forwardly. 
When the urging pressure of the lever 488 is re 
moved the spring 49 urges the control shaft 
483 back toward its normal: position: 
event that one or more of the feeler balls have 
been retained between the tongue 448 of the 
equalizer bar 442, and the adjacent walls 452 of 
the block 45; the arm 487 and the counter 
weight 479 will remain in an elevated position 
such that the forward end of the same will en 
gage the shoulder 480 formed on the member 
48 and limit the rearward movement of the 
control rod 483. - 
The caliper mechanism is provided with 

the 

o s 

403 is provided with pivotal means at its upper 
extremity to support a block 495 provided with a 
pair of threaded apertures to receive a pair of 
push rods 496 journalled for sliding movement in 
an ear 49T formed integral with the casting 402. 
The free extremity of each rod 496 lies in abut 
ting relationship with an arm 498 pinned respec 
tively to one of a pair of stub shafts 499 lying 
on opposite sides of the rods 496. A bell crank 
500 (see Fig. 30) is pinned to the lower extrem 
ity of each shaft 499 which lies beneath the 
casting 402 and adjacent the path of travel of 
the signature. One arm of each ball crank car 
ries an idler roller 50 adapted to engage the 
surface of a belt 502 which is trained about a 
driving pulley 503 and a plurality of idler, pull 
leys 504. One of said idler pulleys is adjusta 
bly mounted to provide a means for maintain 
ing the belt 502 taut. The other arm of each 
bell crank 500 is provided with an aperture 
adapted to receive a tie rod 505 which supports, 
a coil Spring 508 between the last mentioned 
arms of the bell cranks 500 to normally urge 
then apart which results in the application of 
pressure against the inner run of the belt 502 
to urge it toward the inner run of a belt 507. 
trained about a plurality of idler pulleys 508. 
One of the pulleys 508 is adjustably mounted to 
provide a means for taking up slack in the belt 
50 and a pair of pulleys 508 are mounted on 
bell cranks 509, the parallel arms of which are 
urged apart by the action of a coil spring 50 
retained therebetween. The pressure of the coil 
Spring serves to retain a portion of the run of 
the belt 507 in frictional contact with a similar 
portion of belt 502. It will be noted that a space. 
is provided between belts 502 and 50T at the end 
of their runs where the signature is admitted in 
to the calipering station so that the signature 
may remain at rest during the calipering oper 
ation of the same. - - 
Upon completion of the calipering operation, 

when the plate 40? moves away from the signa 
ture, the shaft 403 effects the rocking action of 
the arm 494 to release pressure between the rods. 
496 and arms 498 carried by the shaft 499. The 
releasing of this pressure results in the move 
ment of idler pulleys 50 and belt 52 toward 
the belt 507 through action of the coil spring 

means for establishing frictional contact, be. . 
tween a pair of running belts and the stationary, 
calipered signature to effect its removal; from s 

506 against the parallel arms of the bell cranks 
500. The movement of the belt 502 toward the 
belt 50 results in the engagement of the signa 
ture between the belts to cause it to be carried 
forwardly into the signature discharge station 
along a groove 5ff formed in a guide bar 512 
which extends through the signature discharge. 
station and is supported on an extension of the 
conveyor frame O. . . . . . . . . . 
When the next succeeding signature is ad 

vanced to calipering position in the caliper sta 
tion the plates 40 are moved inwardly, at which 
time the pressure of the spring 50S is overcome 
by action of the push rods 496 and associated 
mechanism which results in the retraction of 
the idler pulleys 50 and belt 502 from abutting 
relationship with the belt 507 thereby forming an 

  



stationary signature. . . . v. 
SIGNATURE DISCHARGE STATION ... 

Figs. 1, 2, 5, 8, 11, 14, 17, 32,33, 80-84 inclusive 
Sheets 1,4,7, 10, 13, 16, 25, 26 and 39 i 
The signature discharge station com 

fifth and last station of the 
cludes the mechanism lying betwe 
by upright frame members 8 and 

5 

As the signature is delivered into the signa 
ture discharge station by belts 502 and 507, it lies. 
in an upright position between guide bars 164, 

... f65 (see Fig. 32) and additional guide plates 550 
spaced apart to support the upper portion of the 
signature. The upper portion of the signature 
lies adjacent a discharge drum 55 mounted on 
a shaft 552 journalled in the lower extremity of 
arms 553 which are pivotally ited on a shaft 
554 fixed in the upright frame members 8 and 9. 
The drum 55 f is urged toward the signature by 
the action of coil springs. 555 on the arms 553. A. plurality of signature guide fingers. 556 are ad 

in cooperation with discharge drum 55 to ele 
and urge it over the drum 55. A bevel gear 56, 
secured to shaft 559 meshes with ama 
gear 562 fixedly mounted on the uppe cy. 
of a vertically disposed drive shaft,583 journalled 
for rotation in a pair of brackets 564 secured to. 
upright frame member 8. The driving pulley 
503, previously referred to, which drives the belt .45 
502 is also secured to the shaft. bevel. 
gear 565 mounted on a lower extremity of a 
shaft 563 meshes with amating gear 566 mounted 
on a stub shaft 567 also carried by the upright 
frame member 8. The bevel gear 566 includes 
an extended portion in the form of a spur gear. 
568. An idler gear 569 rotatably mounted on a 
pin 570 carried by upright frame member 8 also 
meshes with a spur gear 57 keyed to the power. 
take-off shafts 23. It will be noted from the fore 
going that the spur gear. 57 on power take-off 
shaft 23 provides the power for effecting move, 

: ment of the discharge drum 55, cooperating dis-, 
charge discs 569, and belts 502 and 507, the ad 
jacent runs of which move in the same direct 
by reason of the provision of a pair of mating. 
spur gears 572 and 573 secured to the upper ex 
tremities of shafts. 574 and 575 (see Fig. 31) 
which carry driven pulleys 504 and 508 respec 

drum 551 it is guided by fingers 556 and dis 
charged in a downward direction. When the . 
signature is discharged from the drum it is either. . 
received or rejected by a rockable delivery 'f 
mechanism (see Fig. 32) in accordance with the 
position assumed by the fly mechanism. The 
fly mechanism comprises a plurality of upwardly 
extending fingers 576 adjustably secured in 
spaced relationship on a rock shaft is jour 

20 

erly filled signatures. 

40 
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opening between the belts of sufficient size to 
permit them to run freely out of contact with a nalled in upright frame members 8 and 9. Move 

ment of the rockshaft 5TT is imparted through 
a cam. 578 keyed to power take-off shaft -23. A 
cam follower roller 579 is mounted on a lower 
free end of an arm 580 supported by a pin 58. 
secured in the upright-frame member 8. The 
upper extremity of the arm 580 is provided with 
a pivotal connection for one end of a connect 
ing link 582. The other end of the link 582 is 
pivotally connected to the free end of an arm 583 
pinned to the rock shaft 577. As the cam foll 
lower 579 is moved by contact with the cam 578, 
motion is imparted to the link 582 through the 
arm 588. This motion is transmitted to arm 583 
to impart a rocking action to the shaft 577 on 
which the fingers 576 are secured. The amount 
of throw of the fingers 576 determines whether 
or not they will lie beneath the signature de 
livery drum 551 when the signature is discharged 
therefrom. In the event that an improperly 
filled signature is about to be discharged from 
the drum 85 f, the throw of the fly fingers 576 is . . . 
materially reduced by the operation of mecha 
nism under control of the equalizer bars 442 so 

is that the signature will fall on a plate behind the 
fingers and be thereby: segregated from the rop 

As previously described, an improperly filled 
signature will result in the retention of a feeler 
ball 449 between the tongue 448 of the equalizer 
bar and a face 452 formed on the block 45 as a 
result of the equalizer bar, lying in non-parallel 
relationship with the center line of the calipered 
signature. The failure of the ball 449 to drop 
freely results in the abutment of the forward end. 
487 of the counterweighted lever 479 with a 
shoulder 480 (see Fig. 11) formed on the rod 48 

if secured to the control shaft 483 by means of an vate the signature from the conveyor groove 5. arm 482. The abutting relationship between the 
arm 48T and the shoulder 480 prevents the con- . 
trol shaft. 483 from assuming its normally re 
tracted position under action of the coil spring 
49?. The impeded movement of the control 

... shaft. 483, also prevents the arm 493carried there. , 
by from engaging a pin 584 to move the same into 
its inner extreme position in the casting which 
forms the body of bevel gear 566 and spur. gear 
568. A pair of pins 584 are received in diametri 
cally opposite:horizontally disposed bores 585 (see 
Fig. 81) in the gear member. The pins 584 are 
of such length that they normally extend beyond 
both sides of the gear element. The pins 584 
are each provided with a pair of grooves 586 
adapted to receive a spring urged detent member 

5 587 to normally retain the pins in one or the other 
of their extreme positions. A cam element 588 

... lying between one face of the gear member and . 
the upright frames member 8 is secured to the 
Jatter member in such position that the face 589. 
thereof abuts the inner extremity of each pin 
584 to urge the same to its outer extreme posi 
tion as it passes the cam. The cam is located . . . 
below the center of the gear so that the pin 584 
is in its outer extreme position as it passes be 
neath the arm 493 carried by the control shaft 
483. Movement of the control rod 483 is syn 
chronized with the rotation of the last named 
gear element, so that the pin 584 lies in the path 
of travel of the arm 493 as the arm 493 and rod 0,483 are normally urged to retracted position by 
action of the coil spring 49?. In the event that 
an improperly filled signature lies in the caliper 
station at the time the extended-pin 584 passes: 
beneath the arm 493, the limited movement of 

5. the arm 493, by reason of the abutting relation 
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ship between the arm 487 the shoulder 480, will 
not move the pin 584 from its outer extreme posi 
tion as it continues to revolve with the gear ele 
ment. As the extended pin reaches a position 
substantially opposite that of the arm, 493, it 
will contact the surface of an arm 590 secured 
at its lower end in a counterweighted bell, crank 
59 (see Fig. 32) pivoted on a pin 592 carried by 
the upright frame member 8. The weighted end 
of the bell crank 59, is provided with an adjust 
ing screw 592 adapted to contact the surface of 
the base to limit its rocking-movement in one 
direction so, as to insure positioning of the arm 

17 
charged signatures. This jogging mechanism 
comprises a pair of signature contacting plates 
604 adjustably secured to independent, support 
ing bars 605. Bars 605 are journalled for re 
ciprocating. movement in forwardly extending 
arms 606 secured to upright frame members 8 

O 

and 9. An eccentric. 607 (see Fig. 80) is secured 
to the power take-off shaft 23. One end of an 
arm 608 surrounds the eccentric and the other 
end thereof is: rockably mounted on a pin 609 
which is secured to a rack element 60. A pinion 
6-1 is secured to the lower extremity of a shaft 
62 journalled for rocking movement in a bracket 

590 in the path of travel of pins 584 when they lie 
in their outer extreme position. As the extended 
pin 584 contacts the surface of the arm 590 it is 
urged forwardly to a position where it will lie be 
neath a block 593 secured to an outwardly ex 
tending portion 594 on the arm 580. As the arm 
580 is rocked by action of the cam follower. 579, 
on the cam. 578, the block,593 will be engaged by 
the upper extremity of the arm 590 to prevent 
continued rocking movement, of the arm 580. 
This abutting relationship between arm 590 and 
block 593 will prevent further forward movement 
of the cam follower 579 and therefore cut down 
the throw of the rockshaft 577 to such an ex 
tent that movement of the fly fingers 576 will be 
terminated prior to the time that they lie beneath 
the signature delivery drum .55. By reason of 
this condition, the signature will fall freely from 
the delivery drum 55 on to a plate 595 and slide 
downwardly against a plate which retains the sig 

5 
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nature to eventually form a stack of rejected or 
improperly filled signatures. 

In the event that the signature in the caliper 
station has been properly filled the arm.493 is 
urged to its retracted position under the action 
of coil spring 49 and the extended pin 584 is 
urged into its retracted, or inner extreme posi- ": 
tion under the action of the arm 493. The re 
tracted pin, upon further rotation of the gear ele 
ment, passes freely beneath the arm 590 so that 
complete movement of the arm 580 under action 
of the cam 578 and cam follower 579 may be had 
The completed movement of the arm 580 will 
result in the positioning of the fly fingers 576 
beneath the delivery drum 55 in a position to 
receive a properly filled signature. As the signa 
ture fly is rocked forwardly under action of the 
cam 578, the properly filled signature supported 
thereon will be discharged on to a plurality of 
belt elements 596 (see Fig. 33) which form the 
supporting surfaces for properly filled signatures. 
Discharge belts 596 are trained about a plurality 
of driving pulleys. 597 and idler pulleys 598, which 
are adjustably secured on a shaft 599. A ratchet 
element 600 (see Fig. 32) is also secured to the 
shaft 599, and provides a means for .imparting 
intermittent movement to the belts 596, through 
the action of a pawl 60 pivotally-mounted on 3ce. 
end of an arm. 602 journalled for rocking move 
ment on the shaft 599. A connecting link 603 is 
secured at one end to the arm. 602 and its other 
end is rockably mounted on a pin on the arm:580. 
As the arm 580 rocks under the action of the 
cam 578, reciprocating motion is imparted to the 
arm 602. As the arm travels in one direction, the 
pawl will slide freely over the ratchet teeth while 
movement in the other direction will effect a par 
stial rotations of the shaft. 599 and therefore ad 
vance the belts. 596 a sufficient distance to fan 
the discharged properly, filled signatures. A 
jogging mechanism is also provided, adjacent the 
belts 596 to insure proper alignment of the dis-, 

formed integral with arms 606 and a bracket 63 
secured to the upright frame member 8. The 
upper extremity of the shaft. 612 (see Fig. 83) 
supports a member 64 provided with a pair of 
laterally disposed arms, each carrying a pin. 65. 
One end of connecting links 66 is receivable on 
each of the pins 65 while the other end of each 
link is receivable on a pin 67 carried by each 
bar 605. As the eccentric 607 rotates with power 
take-off shaft 23, the rack, 6 to is reciprocated 
under action of the arm. 608. This reciprocating 
movement of the rack imparts a rocking move 
ment to the shaft 612 which effects reciprocation 
of the bars 605 in opposite directions through 
member. 614 and links 66. The signature con 
tacting jogger elements 604 are adjustably posi 
tioned on bars 605 so that the distance between 
them in their innermost position is slightly less 
than the length of the signature. As the jogger 
elements reciprocate toward and from each other, 
ends of signatures lying between them are en 
gaged to effect alignment of the discharged sig 
natures on the delivery belts 596. , 
PNEUMATICALLY CoNTRoLLED AUTOMATIC MECHANI 

CAL CLUTCH THROW-OUT MECHANISM 

Figs. 2, 7, 85-89 inclusive , 
Sheets 1, 6, 40-41, inclusive 

Pneumatically controlled automatic mechani 
cal clutch throw-out mechanism is provided for the purpose of insuring prompt interruption of 
the machine operation upon failure of proper ad 
vance of the signatures through the machine. 
The mechanical structure required to accomplish 
this end (see Fig. 85) comprises mechanism as 
sociated with the power take-off shaft 23 and 
also a clutch actuating shaft 70. A pair of cams 
702 and 103 are secured to the power take-off 
shaft 23 adjacent the upright frame member 4 
of the machine. The cams 702 and 703 are single 
lobed cams disposed oppositely, on the power 
take-off shaft 23. The opposite disposition of the 
cams TO2- and 703 provides means for interrupt 
ing operation of the machine by disengaging the 
clutch 20 within a half revolution of the shaft 23. 
Since the mechanism actuated by: each cam 

702 and 703 is identical instructure and mode 
of operation, like numbers are applied to similar 
elements and the operation of only one of the 
mechanisms will be described. It is to be under 

: 5 

stood that the other functions in an identical 
manner save for the difference in phase relation 
ship, which is 180°, or, one-half revolution of the 
shaft 23. . . . 
-The clutch actuating shaft Tot (see Figs. 2 and 

85) is journalled for axial movement in upright 
frame members 2, 3, 4, and Aclutch actuat ring arm. TQ4 pinned to the shaft. 70? extends 
downwardly into a groove in a cytch actuating 

; spool 70s mounted on clutch shaft The shaft 
70 may be actuated from either of two operating 
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handles T06 positioned respectively adjacent T39 through which the bolt 36 is tree to pass. 
frame members 2 and T. Handles 706 are each. A coil spring surround the bolt 136 and abuts provided with a depending arm 70 which carries the head of the bolt and the upper surface of a slide block T08. The side block T08 (see Fig. the ear. 739 to urge the ear. T39 toward the ear 21) is adapted to be received in a slot formed in 
a shaft actuating collar 109 which is pinned to i 
the clutch actuating shaft Of. The supporting ad 
means for the rockable handle element 706 com 
prises a shaft To which is fixedly mounted in a 
St - 

r. Fr - - - - - 4 which carries a pivotally. tion the clutch actuating shaft 70 moves to the mounted press lock T42. A bolt 143 is left to effect clutch engagement through the passed through an opening in the block 142 action of the spool 705 upon a finger 7 (3 (see Fig. and has its upper end threaded into a yoke 144 35) pinned to a shaft it 4 rockably mounted in 15 which is pivotally mounted on the forward free 
a bore 75 in the element 76 of the clutch keyed end of an arm 745. The other end of the arm to the clutch shaft 9. The inner end of the 45 is rockably mounted on a pin 146 carried f4 is rectangular in contour (see Fig. 36) by an ear T47 extending rearwardly from the 
and lies between faces if formed on the ends of bracket . . . . ". 2' 'i'a i. ...", sic . . . . . . . a clutch ring 18. As the finger 3 is rocked 20 parallelangularly disposed bores 48 each adapt outwardly by action of the spool 705, the shaft editoreceive a cylindrical sleeve 749 within which T4 is also rocked. The rocking action of the a ball bearing T50 is retained. The bore 148 effects the spread of the clutch ring is provided with a reduced portion 75 (see Fig. 

act with a cylindrical wall 719 formed 87) which forms a conduit for air under pres 
onth ven gear 8. The frictional contact sure delivered from flexible rubber hose T52 between the ring T 18 and the surface 79 com- " through a fitting T53 threadedly received in the prises the clutching operation so that the gear mouth of the passage 75i. A passage 754 is 

; : R a tT is of the clutch rotate as a unit drilled thro end of the sleeve 749 to 
aft 9. The clutch actuating shaft permit the admission of air under pressure into etained in clutch engaging position by the so the sleeve to force the ball 750 upwardly and a plate 720 (see Fig. 85) fulcrumed on outwardly. The ball 750 is retained in the sleeve 

urnalled in a bracket 722 fixed to the 749 through contact with an ear T55 formed on 
- The forward portion of the plate is a block 56 anchored on the bracket 722 by provided with a depending lug 723 which drops means of cap screws T57. A slot 758 is cut into abutting 

formed on a block 725 pinned to the shaft Of.." arm 145 and the sleeves so that a vertically Coil spring 726 surrounding the rod 70 (see Fig. disposed depending web 759 carried by the block 
6) is retained between a fixed abutment 127 Snay be admitted into the bore within which through which the shaft 70 passes and an ad-, the ball 50 is movable when the lobe of the justable collar T28 to normally urge the clutch go. can 702;i 
actuating shaft 70 to a declutching position. 

tion of the cam follower. T30. As the bracket T3 . 
is elevated the arm 737 and associated mecha. 
nism is also elevated. The elevation of the arm 
3 results in the upward movement of the rod 
13 which effects an upward rocking of the arm 
145 on the pin 146. This upward rocking action. 
of the arm 745 results in the introduction of 

progressing normally, the air supply to the flex 
ible rubber hose 735 is cut off so that gravity 
will retain the ball 750 in it 
in the bore of sleeve T49 as shown i - When this ico 

i T03 (see: Fig. 85). This 
is cam follower T3e mount supporting br 

set .22; 

of the upper extremity of the rod 70 to a post. 
tion where it lies under the lower surface of 
in a 20 Continued upward movement of 

he raising of the plate 
the rod 740 to a position 

22. The arm 745 is provided with three 

lationship with a shoulder 724 through the forward uppermost portion of the . 

s rotated to its uppermost position 
wherein the bracket 73 is elevated through act 

the web. 9 into the bore of the sleeves in . 

lowermost position 
'' . . . . . . . . . ." . , , , -- Fig. 87. 

ondition exists, the elevation of the 

under action of the cam fol 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

          

  

  

    

  

    

  

  

  

  

  



22,359 
wherein the lug. 723 is elevated beyond its block 
ing contact with the shoulder T24 formed on 
the bracket 725 pinned to the clutch actuating 
shaft 70. The instant the contact between the 
lug 723 and the shoulder T24 is ... broken, the 
coil spring 726 will effect a retraction of the 
clutch actuating shaft 70 to disengage the clutch 
and stop the machine instantly. 
While only one of the fluid pressure actuated 

ball mechanisms has been described it will be 
understood that a plurality of these mecha 
nisms are provided at spaced intervals along the 
signature conveyor so that failure of proper 
signature progress at widely spaced points along 
the machine will result in the prompt opera 
tion of the above described mechanism to cut 
off driving power to the machine. 

AIR CIRCUITs 

Figure 92 Sheet 43 
... The machine is provided with air circuits of 
two types, vacuum and blower. Each type of 
circuit serves a definite purpose in the operation 
of the machine. The vacuum circuits, three of 
which are utilized, provide means for lowering 
the forward edge of the bottom signature from 
a supply. Stack, for opening signatures as they 
pass through the signature opener station, for 
transferring sheets from a supply stack or pile 
to a delivery table, and for effecting the trans 
fer of sheets from the delivery table into opened 
signatures... The blower circuit serves primarily 
as a control circuit to render associated portions 
of the machine. either operative or inoperative 
in accordance with the presence or absence of a 
signature at specific places along the run of the 
main signature conveyor. t 

VACUUM CIRCUITs. 
... - " - Figure 92 Sheet 43 

; : The vacuum circuits are formed on the intake 
side of three pumps 100 002 and 003 which 
are secured to the base of the machine and 
located in the signature feed station. These 
pumps are driven from shaft 5 respectively 
through chain and sprocket drives 004,005 
and 1006. The air supply for pump 00 t is 
drawn through a conduit 007 which communi 
cates with ports OO8 formed in each of the sig 
nature contacting arms. 204 in the signature 
opener station. Manually operable control ele 
ments (OO9 are operatively associated with each 
of the gears 202. The elements O09 are adapt 
ed to selectively establish or break the vacuum 

: connection between the pump (OO? and each of 
-the ports 008 to render the selected opener arm 
204 active or inactive upon signatures which 
pass adjacent to it. When the elements 00s are 
in position shown in Fig. 21, a portion of the 
air intake in the pump tool is obtained through 
the ports foo8 as the arms 204 pass beneath 
and establish communication with a port formed 
in the body of the element and a groove formed 
in an extended foot portion thereof. This vac 

of the outermost sheet of a signature as it passes 
the revolving signature contacting arm 204 to 
effect adhesion between the outermost sheet on 
one side of the signature and the port 008. The 
vacuum persists until such time as the sheet 
contacted by the arm. 204 is drawn outwardly a 
sufficient distance to permit admission of the 
sheet deflecting member 200 between the outer 
engaged sheet and the remaining sheets of ther 
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uum is established just prior to the contacting 65 

70 

75 

38). 

of the power take-off shaft 26. 
. The air supply for pump f O2 is obtained 

.50 

rubber tube, 928. . . . . . . 
. . . A branch of conduit. Of 8 

19. 
signature. In the event that each of the manu 
ally operable control elements C09 in one bank. 
of the signature-opener lies in vacuum establish 
ing relationship with the arms 204, successive 
sheets will be turned outwardly from that side 
of the signature to produce an opening between 
the fourth and fifth sheet of the signature. 
Figures 44 to 47 indicate diagrammatically the 
sequence of operation followed to effect this de 
sired result upon an individual signature as it 
passes through the signature opener station. By 
manual adjustment of the elements 039 in the 
opposite bank of signature opener mechanisms, 
any desired number of sheets may be withdrawn 
to produce an opening in the signature between 
preselected sheets on that side of the signature. 
Another branch of the conduit 007 com 

municates, with a port 90 formed in a valve 
body Oil (see Fig. 38) containing a valve 
plunger O2 having an actuating rod to 3 ex 
tending therefrom and pivotally mounted at its 
outer extremity on a pin 4 carried by an ex 
tended portion of the arm T. (see Fig.19) rocked 
through movement of the cam follower, 70 in 
contact with cam 69. The came follower T0 is 
retained in contact with the cam 69 through 
spring urged means operatively associated with 
the pin 014. As the cam follower 70 rises and 
falls, the valve plunger iO2 intermittently es 
tablishes communication between the port of 0 
and a port fel 5 through the passageway. of 6 
formed through the valve plunger. Of 2 (see Fig. 

The port of 5 communicates with the 
vacuum cups 56 through a flexible hose connec 
tion 07. When the valve plunger of 2 is in 
position to establish contact, between the ports 
of 0 and 0.5, the vacuum cups are energized. 

This condition exists as the cups 56 are rocked 
into signature stack engaging position wherein, 
the vacuum is strong enough to bend the for 
Ward edge of the lowermost signature down 
Wardly from the bottom of the stack. The vac 
uum persists until such time as the jaws 92 and 
93 of the picker arm have engaged the lowered 
forward edge of the bottom signature of the 
stack. It will be noted that the valve plunger 
f02 is reciprocated once with each revolution 

through a conduit of 8 which communicates 
with a port fo9 formed in a valve body 020 
(see Fig.: 68) containing a valve plunger 02 
actuated for reciprocating movement in the 
valve body 920 by a connecting rod O22 piv 
totally mounted at one end to the lower extrem 
ity of the plunger 102 and at its other end to 

: a free end of an arm 923 fulcrumed on shaft 
307 (see Fig. 28). The arm f O23 carries a can 
follower 024 actuated by a cam 025 keyed to 
power take-off shaft 23. The cam follower 024 
is retained in contact with the cam 025 through 
the action of a coil spring secured at one end to 
the rod 022 and having its other end in contact 
with a fixed abutment which serves as a guide. 
block for the rod 022. A groove 1026 formed 
in the valve plunger f02 serves to intermittently 

i establish communication between the port of 9 
and a port 1027. The port.027 communicates 
with vacuum cups. 34. carried by the arm 340 in 
the first sheet feed station, through a flexible 

Communicates with a 
port 029 formed in the valve body 030. The 
valve body .030 is provided...with a cylindrical 
bore adapted: to receive: a spring urged valve 

  



plunger 03 which is retained in contact with 
a cam 032 keyed to power take-off shaft 26. As 
the valve plunger 031 is reciprocated by action 
of the cam 032, it serves to intermittently estab 
lish communication between the port 1029 and 
a port 1033 also formed in the valve body O30. 
A flexible rubber: hose 1034 connects the port 
f033 with a passage 1035 formed in a casting 036 
which is supported on the shaft 360. The vac 

sides of the casting 1036 and a friction plate 1931 
lies between a casting 1036 (see Figs. 59 and 60) 

face. These openings communicate with the 
passage 1035 through a bore 1039 formed in the 
friction plate if 037. As the valve plunger. O3 

ings 1038 formed in the friction rollers 359 are intermittently energized by reason of their con 

located on the delivery table 339 and urge it for 

ture. . . . 

a conduit O40 from the vacuum cups. 34 and 

station in a manner identical with that just 
previously described with reference to pump 002. 

valve body. O20 serves to control the intake for 
both pumps by reason of its duplex structure. 
: Blow ER Circuit - - - - - - 

- Figure 92 Sheet 43 . 
The exhaust of pumps 1002, and 003 is di 

air through a passage 1045 formed in one of the 

and the stationary bracket member 1046 sup 

the outermost sheet of a signature is adapted to 

... machine. (see Fig. 22). In the event that, the 
rected into the gap, the air pressure fro 
inner surface of the passing sheet and no further 

of the passage to 
Fig. 62) in a rockable arm O49 which forms a 
part of the arm. 357 journalled on the shaft 3OT. 
The passage 104.8 lies in an angular position with 

receive a ball 050, the diameter of which issuri. sciently less than that of the passage iO48 to 
permit its free movement in the bore under 

uum feed rolls. 359 are disposed adjacent the it 

on one side of the vacuum roll 359. The vacuum 
roller is provided with a series of openings 1038 
disposed about a portion of its peripheral sur 

is reciprocated in the valve body. O30, the open. 

nection with the pump 1002 through conduit 
08. When the openings 1038 are under the 

influence of the vacuum created by the pump 
1002, they engage the bottom surface of a sheet. 
wardly into contact with driven feed rolls 36. 
which effect its delivery into the opened signa 
The air supply for pump 003 is drawn through 

vacuum feed rolls, 359 of the second sheet feed 

It will be noted that the plunger 02 in the : 

40 

rected through a conduit 104 into an air filter 
042 and then into a pressure supply pipe, 1043 

from which the air under pressure is directed 
through branch conduits to different locations in 
the machine. One branch pipe 1044 directs the 
sheet abutment elements 200 in the signature 
opener station. The discharge of air under 50 pressure from the mouth of passage 045 bridges...' 
a gap between the sheet engaging element 200 
ported adjacent the member 200. The gap just 
mentioned provides a passageway through which 

be directed under action of the first signature opener mechanism on the operator's side of the 
outermost sheet of the signature has been di 

from the mouth of the passage 1045 is directed against the 
action is produced by this air under pressure. 

" . . '... ... vill bridge the gap and pass : ..., 
through a conduit.04.1 into a passage 048 (see 

- - - - - 70 respect to a horizontal plane and is adapted to, 

pressure of air passed through conduit 1047. The 75 

22,359 
movement of the ball 1050 within the bore 048 is limited by a pair of pins. 105 textending through 
the bore 048 a short distance apart. An open 
ing 1052 that extends radially with respect to the 

is bore fo48 serves to receive a pin 0.53 adjust 
ably secured in a bracket 1054 fixed to the tie rod. 
72. In one extreme position of movement of 
the arm 049, the p O53 lies within the bore 
1048, while in the other extreme position of the 
arm to 49, the pin? 653 lies outside the confines of 
the bore foss. Rocking movement is imparted 
to the arm e49 which forms a part of arm 357 
from the above shaft 307 which is actuated from the cam 308 through a follower 309 and the arm 

is 310. In the event of the absence of a signature 
in the gap formed between the sheet abutting 
member 200 and the member 046, air under 
pressure passes through the conduit, O47 to urge 
the ball 050 upwardly to its extreme outer posi 
tion in the passage 1048. When the ball O50 
lies in its extreme outer position the rocking 

... novement of the arm 049 is impeded by con 
tact between pin. 1053 and the ball 1050. The 
impeded movement of the arm O49, which come. 
prises a part of the arm .357 prevents elevation 
of the bar 348 under action of the arm .357. The 
failure to elevate the bar 348 results in the re 
tention of the foot 347 in contact with the top 
of the sheet pile to preclude the removal of a 
sheet therefrom under action of the vacuum cups 
3. As previously stated, this condition will 
exist: in the absence of a sheet of the signature 
in the passageway, formed between the sheet 
engaging element 200 and the stationary bracket 
member 046. The absence of the signaturesheet 
indicates either that no signature is passing 
through the opener station or that the signature 
passing through the station has not been properly 
9pened to receive an insert, sheet as it passes 
through the sheet feed station. The inclusion of 
the pneumatically actuated control mechanism 
insures against the feeding of a sheet either in 
the absence of a signature or in the absence of an opened signature. . . . 

25 

45 Another branch pipe 055 directs air under pressure from the supply: pipe. 1043 to a valve 
body 1956 located in the signature openerstation. 
The valve body 1056 is provided with a plurality 
of parallally disposed horizontal bores o57 (see 
Fig.26), adapted to receive valve plungers loss. 
Each Valve plunger. 1058 is normally retained in 
contact with a separate cam 059 keyed to power 
take-off shaft 23 under the action of a coil spring 
1969 which surrounds the tail rod of the valve 55 plunger and lies between the plunger 058 in a . 
cover plate 1961. The single lobed cams loss 
reso disposed on the shaft 23 so that there is a tined relationship in their action upon successive, 

Valve plungers 958. Air under pressure in the 
branch pipe foss enters a passageway 062. 
formed in the valve body. O56. A port 063 : 
formed in each bore 057 communicates with the 
' ' ' ' ' '....: . . . that the bore 1057, is always 

under pressure. A pair of . 
the valve plunger 
cover ports fo65 
ly connected with 

led in a pair of blower 
flexible hose connections. 070. 1969 lie adjacent the path of Yellof, he signature and are supported on 

Rackets (see Fig. 22) formed on the plates 
2. It will be noted that the orifices is are formed in the blower bar 1069, lying on the ope 
ator's side of the signature opener station and 

60. 
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that, the drifices : 068; are: formed: in the blower 
bar. 069 lying on the far side of the signature 
opener:station. Orifices' 067 project a jet of air 
against; the leading edge of the oncoming signa 
ture to facilitate the operation of the: opener 
mechanisms...which produces an opening on the 
operator's side of the signature : as it passes 

5 

through the opener station: Orifices. O68 serve 
the same purpose for, the opening formed on the 
far side of the signature. As previously, Stated, 
the cans 3 059 are angularly:disposed: with...re 
spect to each other so that the jet of airs under 
pressure is projected against the leading, edge of 
the oncoming signature as it passes the adjacent 
signature contacting arrri. 204. - 

... Another branch pipe 72 directs; air under 
pressure, to a passageway. It 73 formed in the 
conveyor' frame: 9. On the operator's side of the 
machine. At plurahity of ports if 074, e15, O76, 
1977;: 018 and OT 9 are disposed in spaced rela 
tionship along: the conveyor. frame ). So... that 
ports. 1074 and 75 lies in the signature opener 
station, :1076. lies in the: first; sheet feed station, 
CTT. lies between: the first and second sheet feed 

station, O70 lies in the second sheet feed sta 
tion and 1079 lies in the caliper station. These 
ports are adapted to; project air under pressure 
across, the path of signature: travel innediately 
above the conveyor into ports le30, 108; 082, 
983, ... 0.84; and 085 respectively...in the absence 
of a signature: traveling, between the pairs, of 
ports disposed on opposite sides of the path...of 
signature travel. Flexible those connections. 52 
lead fron: the ports: 080 to fo85 inclusive to in 
dividual passages 15, three of which are formed : 
in each of the two arms. 745. The air. pressure 
transmitted across the gap between: the respec 
tive: pairs of ports: 1074 - 079; and 680-085 
will be: carried through.individual hose connec 
tions T52 and cause the individual balls 750 to be 
urged outwardly...to a positicn where they will 
impade the rocking movement of arms 745 and 
thereby cause declutching of the machine trans 
mission through the action of rods. 40 as "pre 
viously. described in connection with the pnel 
natic control 
throw-out mechanism. As a normal flow of sig 
natures are traveling; along the conveyor, they 
will cut off the passage of air. between the re 
spective pairs. of ports previously mentioned and 
'thereby relieve air pressure upon the balls: 750. 
In the absence of air pressure" on the balls 750, 
they falliby. gravity. into the low extremity of 
the sleeve in which they are 2 housed and the 

: clutch throw-out mechanism is thereby rendered 
iii.cffective, : 
"Arother branch pipe O 86 leads air under pres 

; suite to orifices 8 formed in the rod 348 imme 
diately beneath the sheet ple: engaging foot 34 
in the first sheet feed station.' When the foot 
34T is elevated from contact: with the sheet pile, 

: the air issuing fron, the orifices. 1037 will-in 
pinge against the forward: edge of the uppermost 
sheets to introduce air, between them whereby 
the action of the vacuum picker cups 34 is 
facilitated in its action to withdraw the topiilost 
shcet of the pile. . . . . . . . . . . . . . . . 
; : Another branch pipei:1088 leads to Crifics. 39 
formed in the rod 348 immediately beneath the 
sheet pile engaging foot 34T in the second sheet 
feed station. The action of this mechanism; in 
the second sheets feed station is, identical with 
that just described which is located in the first 

: sheet feed station. . . . . . - - . 
t : Another branch pipe in the form of a fiexible : 

, automatic mechanical...!" clutch 

lO 

15 

20 

30 
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hose connection 90 provides a means for,trans 
mitting air under pressure: to a passage 109E 
which is disposed in a vertical plane through one 
of the fingers: 370 which overlie the sheet feed 
table 339 of the second sheet feed station. The 
mouth of the passage 09 flies adjacent the edge 
of the feed roller: 36 and throws a jet, of:-air 
under pressure into the opened signature to 
facilitate the admission of a sheet into the open 
ing formed in the signature. A plurality of these 
air injecting mechanisms are provided in these 
sheet feed stations to insure a proper opening...in 
the signature throughout its length. ... 
... Another branch pipe 692 in the form of a 
flexible hose connection provides a means for de 
livering fluid. under pressure: to a passage : 1993 
formed in a finger. 370 in the first sheet.feed sta 
tion. A plurality of these mechanisms is also 
provided in this station to serve the same pur 
pose, as those described in the preceding para 
graph. . . . . . . . . . : - 
Another branch pipe fo94 leads to a port in a 

signature guide bar: 095. A cooperating port 
formed: in a second signature guide bar 1096 
spaced laterally from the face is connected to an 
arm 049 in the second sheet feed station through 
a pipe O97. The gap formed between the ports 
lying in the signature guide: bars. 95 and .096 
Serves the same purpose as that previously, de 
scribed in connection with the gap formed-be 
tween the sheet deflecting arms 200 and the sta 
tionary bracket member 1046. The gap between 
the elements: 95 and 0.96 controls: the second 
sheet feed mechanism in a manner identical with 
the mechanism previously described for con 
trolling the mechanism of the first sheet feed 
station. 

40 
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GENERAL SUMMARY OPERATION OF THE MACHINE 
While the mechanical and pneumatic mecha 

nisms contained in the machine have been indi 
vidually described at considerable length in the 
foregoing specification, it is believed that a sum 
mary of their combined actions will lead to a 
more comprehensive understanding of the oper 
ation of the signature handling machine. as a 
unit. The summary of operations will be more 
readily understood by reference to Figure 93 
which is in chart form, and includes designations 
as to the degrees of rotation of the power take-off 
shafts 23, 24, 25, and 26; the signature. progress, 
the machine stations and the operations effected 
On or by the signatures during their progres 
through the machine. . . . . . 
After a stack of signatures has been placed 

- with folded. edge forwardmost on the plates 54 
in the signature feed station, and a stack of 

GO 

sheets have been placed on each of the sheet 
feed station-tables. 30 t, the starting lever. 106 may be swung to a starting position to place the 
machine in operation. The starting handle. T06 
should be retained in starting position manually 
until the first signature-has-reached the signa 
ture calipering station, so that the prenmatically 
actuated automatic clutch-throw-out mechanism 
will be rendered ineffective, due to the absence 
of signatures along the main conveyor at the 
positions where the respective pairs of ports 
1074 - 0.79 and 080-1085 are located. . When 
the first signature has reached the calipering . 
station, the machine will be in full automatic 
operation and the sequence of events on succes 
sive signatures will follow as indicated on the 
chart, in Fig. 93. The initial step comprises the 

- engagement of the bottom surface of the lower 
  



most signature in the stack in the signature feed 
station by the vacuum cups. 56 which are ener 
gized to effect the lowering of the forward folded. 
edge of the signature. Upon completion of the 
lowering action of the forward edge of the signa 
ture, the same is gripped between the jaw 93 and 
foot portion 92 of the rockable arm 9?. Upon 
completion of the gripping action, the vacuum 
on cups. 56 is deenergized and the signature will 
be withdrawn from the stack under action of the 20 
arms. As the arm 9 reaches its forwardmost 
position, the gripping action of the jaw 93 is 
released and the signature is deposited on the 

5 
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ter mechanism in the form of a pair of discs 225 
reduce: the speeds of signature travel to that 
of the main conveyor which again, controls its 
advance through the machine. As the signature 
enters: the sheet feed station it passes through 
a gap formed in the signature guide rails O95 
and fo96 which control the operation of the 
second sheet feed mechanism in a manner iden 

feed table 5. A pusher plate.94 engages the 
rearward edge of the signature to advance the 
same onto the feed roll 03 from which the sig 
nature is dropped onto the main conveyor fl. 
The signature is then engaged between a pair of 
discs. 37 to initiate its forward movement to 
bring it up to the speed at which the conveyor 
is traveling so that the abutment of the signa 

her.block 43 of the chain; it will not 

der control - ...- - . . . . . . " 

into the signature: opener station, it 

controlled circuit which comprises: the 
ut mechanism. 

impact strong enough to displace the 

advanced into the signature opener sta 
e 

passes through the first air gap in the 

74 and C080 of the automatic clutch 
the signature icon 

2) 

circuit comprising port OT6 and 082. 
i. signature leaves the first sheet feed station the 

tinies through the signature openeri station, the 
auxiliary sign 

the main conveyor. 
the is i, under control of the 

ature conveyor comprising chains 
. . . . . . signature and accelerate. 

3 5 

auxiliary conveyor, just mentioned, the signa 
ture is engaged successively by each of the eight 

ms which comprise arms 204. In chanism 

e orifices lost and 068 
bars 1069 will impinge upon 

cilitate the 
the first signature openerarm 204 on 
r's side of the machine the deflected 

tical with that previously described for the first 
sheet feed control. As the open signature con 
tinues its advance through the first sheet feed 
station, sheet feed rolls, 359 advance the sheet 
along the table and sheet feed rolls, 36 discharge 
it downwardly into the opening in the moving 
signature. 
open signature is facilitated by the action of 
jets of air projected downwardly through the 
passages. 1093 formed in the sheet guide fingers 
30. Simultaneouly with the feeding of the first 
sheet into the open signature, the top sheet of 
the second sheet feed station is engaged. In 
passing through the first sheet-feed station, the 
signature passes the third air gap in the control 

As the 

second sheet is deposited on the table 339 and 
immediately begins its advance on the table un-, - 
der the action offeed rolls 359. As the signature 
passes into the second sheet feed station it passes. 
the fourth air gap in the control circuit compris 
ing ports. 077 and 1083. As the opened signa 
ture continues its travel through the second sheet 
feed station the second sheet is advanced by rolls 
36 ?. and directed downwardly into the open sig 
nature. The opening in the signature is main 
tained uniform throughout its length by the pro 
jection of a plurality of jets of air under press 
surer from passages:-09 formed in the sheet 
'guide fingers 370. Continued travel of the signa 
ture through the second sheet feed station re 
sults in its passing through the fifth air gap in 
the control circuit comprising ports: 1078 and 
084. As the filled signature is advanced into 

the signature calipering station it passes through 
the sixth and last air gap in the control circuit 
comprising ports 1079 and 1085. When the sig 
nature reaches the end of the main conveyor it 
stops in proper position between the sliding plates 
40 of the calipering station. The plates 40 
are then urged toward each other so that signa 

...ture contacting elements 433 and 440 on each plate 
40 contact the signature to effect the calipering 
operation to determine the correctness of the 
opening and insetting operation performed in 
the preceding stations. i. Upon completion of the 
calipering operation, the signature is advanced 

: under action of an auxiliary conveyor comprising 
belts 502 and 507 into the signature discharge 
station. After the signature is discharged from 
the auxiliary belt conveyor, just mentioned, it is engaged between the discharge drum 55 and 

75 

cam discs 560 to effect its discharge from the 
machine either onto a plurality of belts 596 un 
der action of the discharge fiyi.56:which com 
prises those signatures which are properly, filled 
or on to a discharge plate 595, which serves to 
receive incorrectly filled signatures. The dis 
charge of the signatures into segregated groups 
of properly and improperly filled signatures is . 
controlled by the signature calipering mecha 
S.S.: ..., .. ... . . . . . . 

From the foregoing description it will be under 
stood that a new and improved signature han 
dling machine has been provided which is capable 
of automatically feeding, opening, insetting, cal 

The delivery of the sheet into the 
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sipering; and; discharging:signatures; into:Segre 
gatedrgroups off-properly ahdiitaproperly filled 
signatures under control of the calipering mechr 
-anism. . . . . . . . :. . . . . . . . . . . . . 

: In addition to the generalnoyeity found in this 
. machine it will be:noted islatinovelineans, have 
been; provided for effecting; each of , the opera 

...tions: Which combine to effect...the new and Khoyel 
results: attaired by this inachine. . . . . . . 
. While the machine has been described in pon 
siderable detail in the foregoing specification it is 
to: be:uaderstood that. Vagious changes maya, be 
made: in its embodiment, without departing from 
or...sacrificingiany, of the advantagest hereinafter 
claimed. . . . : . . . . . . . . 
." E claim: . . . . . ... . . . . . . . . . . . . 

1. A signature handlings machine comprising 
a conveyor, means for automatically performing 
all operations, essential to thei-feeding of a closed 

iyidually:intoisegregated groups of properly and 
improperly filledssignatures. . . . . . . . . . . . . . . . 
... 5: A signature handling machine-Colaprising, a 
conveyor adapted to receive a signature; in closed 

5 position, means for automatically, performing all 
operations essential: to: the feeding of a closed 
-signature: OElto said: conveyor, operling, said sig 
3.nature. On. Saidi conveyor; insetting a sheet into 
Said opening; ; calipering, and discharging signa 

, 0;ture in a centinuous;:automatic cycle of. opera 
tion, a pillrality of mechanisms for; performing 
...the Seyeral-operations, on the signature...actuat 
sing means for said mechanisms, means for: ad 
yacing, said::coraVeyor and signature through 

5 said machine; and automatic means for-discharg 

-signature onto said conveyor, opening the signa-, 
...ture on said conveyor insetting a-sheet into the 
openings formed in the signature; calipering and 
discharging the signature, in a continuous auto 
matic: cycle of operation; said conveyo” means 
adapted to receive said. closed signature and ad 
vance it... through said machine, a plurality of 
mechanisms, for... performing the several opera 
tions on the signature, and means for controlling 
the synchronized advance of the signature con 
veyor-and-the-operation of said mechanisms. 
* 2: A signature-handling machine éomprising, 
ar, conveyor adapteds to receive a signature in 
closed position, means for -automatically per 
forming all operations essential-to-the-feeding 

iing: signatures; individually, into segregated groups 
of properly; and in properly filled signatures. : 
f;... 6. A signature-handling. machine; comprising, a 
:Conveyor adapted to receive assignature in glosed 

20 position, means: for automatically, performingi,all 
Cperatigns.essential to the feeding of a closed sig 

: nature onto, said conveyor, opening said signatire 
Qn said conveyor, insetting:a, sheet into Said;open 
ing: Calipering; and discharging of a signature, in 
a continuous-attomatic cycle of operation, a plu 
rality of mechanisms for: performing the several 
operations on the signature, actuating means: for 
said mechanisms; means for advancing...said: con 

3 WeyQr and signature.th:Olugh said macaine; naeans 
30;for controlling the synchronized advance of the 

* of a closed signature onto said conveyor, open 
ing the signature on said conveyor, insetting a 
sheet into said opening, calipering the filled sig 

, nature, and discharging the signature in a con 
tinuous automatie cycle of operation, means for 
'advancing said conveyor and signature-through 
said machine, a plurality of mechanisms for-per forming the several-operations-on the signature, 
and automatic means for discharging signatures 
individually into: segregated-groups of properly 
and improperly filled signatures. . . . . . 
: 3. A signature-handling machine comprising, a 
conveyor adapted to receive a signature in closed 
position; means for automatically performing all 
operations essential to the feeding; of a closed 
signature onto said-conveyor, “opening the sig 
nature on saids conveyor; insetting a sheet into 
said - opening, calipering, and discharging the 
signature in a continuous automatic cycle of 
operation, means for advancing said conveyor 
and signature through.said machine, a plurality. 
of mechanisms for performing, the several oper 
ations on the signature, means for controlling 
the synchronized advance of the signature con 
veyor and the operation of said mechanisms, and 
automatic means for discharging, signatures in 
improperly, filled signatures. 

4. A signature...handling, machine comprising, 
a conveyor, adapted to...receive a...signature in 
closed position, means for automatically, per 
forming all operations essential to the feeding of 
as closed signature onto said conveyor, opening 
the signature on said gonveyor, in Setting a sheet 
into said opening, calipering, ... and discharging 
the signature in a continuous; automatic cycle of 
operation, a plurality of mechanisms for; per 
forning the several operations on the signature, 
actuating means for said mechanisms, and allto 

dividually into segregated groups of properly and 

signature and the operation of the mecharaisms, 
ald atttomatic means: for discharging signatures 

: individually into: segregated groups of properly 
and improperlyi filledSignatures. . . . . . . . . . . . 

3, .. 7. A signature handling machine; comprisi 
a base, a Geaveyor adapted to receive assig 

iniature; in closed position, a plurality of stations 
including a signature feed station, a.signature 
opener station, asheet feed station, a signature 

40 - Calipering: Station; and a signature dischargesta 
rtion disposed on said base adjacent said conveyor, 
mechanisms in each of said:stations for:perform 

-ing the:"Several, operations: on said: signature, 
means for actuating: said mechanisms, a conveyor 
driving means, and means for synchronizing; the 
operation of said station smechanisms withs said 
Conveyor and signature movement. . . . . . . . . 
... 8: A. Signature:hanfidling machine: comprising 
a: base, a plurality; of Stations. disposed or said 

it) base, ingluding a signature-feed station, a signa 
ture-openeri Station, a sheet feed, station, as cali 
pering Station, and a signature discharge-station, 
in echanism) in: eacht of Said stations; adapted, to 

- performal sometoperation on assignature, means 
55; for actuating: said: mechanisms, and a conveyor 

adapted to receive a signature, in closed position 
and transport, it through..said:machine whereby 
said mechanisms may; effect: their respective top 
erations on a signattire in a continuous automatic 

6 : cycle. ; : . . . . . . . . . . . . . . . . . ; 
... 9. A signature-handling. machine comprising a 
hase, a plurality of stations disposed on said: base, 

...including a signature feed station, assignature 
opener station, a sheet feed-station, a calipering 
station, and a signature discharge-station; mech 
'anism; in each of said stations, adapted to: per 
iforn). Some operation on a signature, means for 
actuating said machanisms, a conveyor, extending 
the pligh Said stations adapted to receive a signa 

( . tile; in , closed positions and gameans for driving 
said. (Onyeyor. . . . . 
i. i.10. A signature: handlings:machine comprising 
a...: base, a plurality of stations: disposed on said 

...hase, including a signature-feed station, a signa 
..matic means for , discharging signatures', indi- 75 sture, openerstation-a-sheet feed-station, a caliper 
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ing station, and a signiature: discharge, station, 
mechanism in each of said:"stations adapted to 
(perform some operation on a signature, means 
for actuating said 'mechanisms, a conveyor ex 
...tending through said stations adapted to receive 
is a signature in closed, position, means for driving 
said conveyor, and means for controlling the Syn 
'..chronized advance of said signature conveyor and 
the timed operation of said mechanisrns. . . . . . 
- s'il 1. A signature handling machine. Comprising 
a base, a plurality of stations disposed on said 
base, including a signature...feed station, a signa 
-ture opener station, a sheet feed station, a cali 
pering station, and a signature discharge station, 
"mechanism in each of: said.stations adapted to 
perform some operation on a signature, means 
for actuating said mechanisms, a conveyor: ex 
...tending through said: Stations adapted to receive 
a signature in closed position, means for driving 
said conveyor, means for controlling the syn 

- Chronized advance of said signature conveyor and 
the timed operation of said: mechanisms, and 
-means actuated by said caliper.mechanism "to 
control the “operation' of said discharge mecha 
inism whereby properly and improperly filled sig 
natures are automatically segregated in said dis 
charge station. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

12: A signature handling machine comprising, 
*a base, a conveyor adapted to reecive a signature 
in closed position, a plurality of stations disposed 
adjacent said, conveyor, Said stations; comprising 
a signature feed station, a signature opener Sta 

'tion, a sheet feed station, a signature calipering 
station and a signature: discharge station, said 
machine adapted to effect the automatic feeding, 
opening, insetting, calipering and discharging 
operations on a signature in a continuous cycle 
of operation. : . . . . . . . . . . . . . . . . ; 

.."; 13. A signature handling machine comprising, 
-a plurality of stations disposed in adjacent rela 
tionship, a driven conveyor extending through 
said stations adapted to receive a signature in 
closed position, means operative in Cne of said 
stations for effecting the feeding of a closed sig 
nature to said conveyor, means operative in an 

... other of said stations for effecting the opening 
of a signature while traveling with said conveyor, 
means operative in another of said stations for 

; effecting the insetting of a sheet into the opened 
-signature while traveling with said conveyor, 
means operative in another of said stations for 
effecting the calipering of the filled signature to 
determine the correctness of the preceding open 
ing and insetting operations, and means opera 
itive in another of said stations for effecting the 
discharge of filled calipered signatures. 

14. A signature handling machine comprising, 
a plurality of stations disposed in adjacent rela 
tionship, a driven conveyor extending through 
said stations adapted to receive a signature in 
closed position, means operative in one of said 
stations for effecting the feeding of a closed sig 
inature to said conveyor, means operative in an 
other of said stations for effecting the opening of 
a signature while traveling with said conveyor, 
means operative in another of said stations for 
effecting the insetting of a sheet into the opening 
in the moving signature, means operative in an 
other of said stations for effecting the calipering 
of the filled signature to determine the correct 
ness of the preceding opening and insetting oper 
ations, means operative in another of said sta 
tions for effecting the discharge of filled cali 
pered Signatures, and means associated with said 

... calipering means and operative upon said, dis 
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charge means for controlling:the action of the 
last named means to segregate incorrectly filled 
signatures from those which are correctly filled. 

15. In a signature handling machine the com 
bination. With a plurality of associated units re 
Spectively including mechanism for effecting sig 
nature feeding, signature opening, sheet feeding, 
signature calipering, and signature discharging, 
of a conveyor extending through said units 
adapted to receive a signature in closed position, 
-driving means for said conveyor, mechanism in 
each of said:lunits adapted to effect successive op 
erations upon a signature, driving means for 
said mechanisms, and means associated with said 
Conveyor driving means and Said mechanism 
driving means adapted to synchronize said mech 
anism operations with the advance of said sig 
nature conveyor. . . . . . . . . 

16. In a signature handling machine the com 
bination. With a plurality of associated units re 
spectively, including mechanism for effecting sig 
nature feeding, signature. opening, sheet feeding, 
signature calipering, and signature discharging, 
of a conveyor extending through said units 
adapted to receive a signature in closed position, 
driving means for said conveyor, mechanism in 
each of Said units adapted to effect successive op 
erations upon a signature, driving means for said 
mechanisms, means associated with said con 
veyor driving means and said mechanism driv 
ing means adapted to synchronize said mecha 
nism. operations with the advance of said signa 
ture conveyor, and means associated with said 
signature calipering mechanism and operative 
upon said discharge mechanism for segregating 
improperly filled signatures from those which 
are properly filled. . . . . . . . . . . . . . . . . 

17. A signature handling machine. comprising, 
a signature feed mechanism, a signature opener 
mechanism, a sheet feed mechanism, a signature 
caliper mechanism, a signature discharge mech 
anism, and-a conveyor adapted to, receive a sig 
nature in closed position and transport it through 
said machine to render, said signature capable of 
being acted upon by said several mechanisms 
whereby automatic...feeding, opening, filling, gag 
ing the filled signature to determine the correct 
iness of the opening and insetting operations, and 
discharge operations...may be effected in a contin 
uous automatic cycle. of machine operation. 
..., 18. A signature handling machine comprising 
a signature feed mechanism, a signature opener 
imechanism, a sheet. feed mechanism, a caliper 
mechanism, a signature discharge mechanism, a 

55 conveyor adapted to receive a signature in closed 
position and advance it from said signature feed 
mechanism and transport, it through said signa 
ture opener mechanism, said sheet feed mecha 
nism, said caliper mechanism, to said signature 

6t). discharge mechanism, means for driving said 
conveyor, driving connections for said opener, 
sheet feed, caliper and discharge mechanisms, 
and means under control of said calipering 
mechanism whereby properly and improperly 
filled signatures are automatically segregated in 
said discharge station. 

i9. A signature handling machine provided 
With neans for automatically performing the 
operations of feeding a closed signature onto a 
Coil Weyor, Opening said signature on said con 
veyor, insetting a sheet into said opening, caliper 
ing the filled signature, and discharging the sig 
'nature in one continuous automatic cycle of 
- Operation of the machine, the combination of a 
plurality of mechanisms for performing the sev 
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eral operations, actuating means for said mech 
anisms, means for advancing said conveyor and 
signature through said machine, and means for 
controlling the synchronized advance of the sig 
nature and operation of said mechanisms. . . . 

20. In a signature handling. machine provid 
ed with means for automatically performing sev 
eral operation on a signature in a continuous 
automatic cycle, the combination of a machine 
base, a plurality of operating units disposed oh 
said base, mechanism in each of said units adapt 
ed respectively to feed, open, insert into, caliper, 
and discharge signatures individually, rneans for 
actuating said mechanisms, a conveyor adapted 
to receive a signature in closed position and 
transport a signature through said machirie, and 
means for controlling the synchronized advance 
of the signature and operation of said unit mech 
anisms. . . . . 21. In a signature handling machine provided 
with means for automatically performing 'sev 
eral operations on a signature, the combination 
of a base, a plurality of operating units disposed 
on said base, said units including a signature 
feed unit, a signature opener unit, a sheet feed: 
unit, a signature caliper unit, and a signature 
discharge unit, mechanism in each of said units, 
means for operating said mechanisms, and a con 
veyor adapted to receive a signature in closed 
position and transport it through said machine, 
whereby a signature may be 'exposed to the oper 
ation of each of said units to effect the feeding 
of closed signatures onto said conveyor, opening 
said signatures on said conveyor, insetting a 
sheet into said opening, calipering, and discharg- : 
ing of a signature in a continuous automatic 
cycle of Operation. 

22. In a signature handling machine, the com 
bination with an endless conveyor adapted to re 
ceive a signature in closed position and trans 
port it through the machine, a 'signature feed 
station, means in said station adapted to with 
draw a succession of individual signatures from 
a source of signature supply and deposit them 
individually upon said conveyor in closed posi 
tion, a signature opener station adjacent said 
signature feed station, means in said signature. 
opener station adapted to effect an opening in 
said signature between preselected pages thereof, 
a sheet feed station adjacent said signature 
opener station, means in said sheet feed station 
adapted to withdraw a succession of individual 
signature inset sheets from a source of supply 
and aeposit them individually into the opening 
in each signature, a calipe station, means in 
said caliper station adapted to contact and gauge 
the signature to determine the correctness of the 
signature opening and insetting operations, a 
signature discharge station, and means in said 
last named station for discharging signatures. 

23. In a signature handling machine, the con 
bination with an endless conveyor adapted to re 
ceive a signature in closed position and trans 
port it through the machine, a signature feed 
station, means in said station adapted to with 
draw a succession of individual signatures from 
a source of signature supply and deposit them 
individually upon said conveyor in closed posi 
tion, a signature opener station adjacent said 
signature feed station, means in Said signature 
opener station adapted to effect an opening in 
said signature between preselected pages there 
of, a sheet feed station adjacent said signature 
opener station, means in said 'sheet feed station 
adapted to withdraw a succession of individual 
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signature inset sheets from a source of supply 
and deposit them individually into the opening 
in each signature, a caliper station, means in 
said caliper station adapted to contact and gauge 
the signature to determine the correctness of the 
signature opening and in setting operations, a 
signature discharge station, and means in said 
last named station under control of said caliper 
means to segregate correctly from incorrectly 
filled signatures, as they are discharged from 
the machine. 

24. In a signature handling machine, the 
combination with a signature feed station, a sig 
nature opener station, a sheet feed station, a sig 
nature calipering station, and a signature dis 
charge station, of a signature conveyor extend 
ing through said several stations adapted to re 
ceive signatures in closed position and transport 
then through the several stations of the machine, 
a signature supply source in said signature feed 
station, a sheet supply source in said sheet 
feed station, signature feed mechanism oper 
ative to remove individual signatures from said 
signature supply source and deliver them in 
closed position upon said signature conveyor, 
vacuum means operative in said signature opener 
station to effect automatic opening of said sig 
nature between preselected pages thereof, sheet 
feed mechanism operative to remove individual 
sheets from said sheet Supply source and deliver 
them into said signature opening, caliper means 
operative to check the accuracy of said 'opening 
and insetting operations, and signature discharge 
means operative to discharge the filled signatures 
into segregated groups of properly and improper 
ly filled signatures under control of said calipar 
rea.S. 
25. In a signature handling machine the cem 

bination. With signature feed mechanism, signa 
ture opener mechanism, sheet feed mechanism, 
Signature calipering mechanism, and signature 
discharge mechanism, of an endless conveyor 
adapted to receive signatures in closed position 
and transport them from said signature feed sta 
tion to said signature calipering station, a power 
Source for said machine, conveyor driving means 
associated with said power source, mechanism 
driving means associated with said power source, 
an air pump, purnip driving means associated 
with said power source, a vacuurn circuit in said 
machine associated with said pump intake, a 
fluid pressure circuit in said machine associated 
With said pump exhaust, Vacuum means asso 
ciated with said signature feed, signature opener 
and sheet feed mechanisms, means for energizing 
said vacuum means at timed intervals, fluid 
pressure means associated With said Signature 
opener and sheet feed mechanisms, means for en 
ergizing said fluid pressure means at timed in 
tervals, and a signature actuated fuid pressure 
control circuit adapted to automatically disen 
gage said machine power source upon failure of 
a proper flow of signatures through said ma 
Chine. . - . 

26. In a signature handling machine the com 
bination with signature feed mechanism, signa 
ture opener nechanism, sheet feed mechanism, 
signature calipering mechanism, and signature 
discharge mechanism, of an "endless conveyor 
adapted to receive a succession of individual sig 
natures from said signature feed mechanism in 
closed position and transport them through said 
signature opener and sheet feed mechanisms to 
said signature calipering mechanism, an air 
purnp, a power source for said machine, Con 
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veyor driving means associated with said power. 
Source, mechanism driving means associated 
with said power source, pump driving means as 
sociated with said power source, a vacuum circuit 
associated with said pump intake, a fluid pres 
sure circuit associated with said pump exhaust, 
said vacuum circuit adapted to effect certain op 
erations on said signature, said: fiuid pressure 
circuit adapted to control the Operation of cer 
tain of said mechanisms, and signature actuated 
means for controlling the operation of Said fluid. 
pressure circuit to effect the automatic disengag 
ing of said power source upon failure of a proper 
flow of signatures through Said machine. . . . . . . 

27. In a signature handling machine, the corn 
bination with signature feed mechanism, signa 
ture opener mechanism, sheet feed mechanism, 
signature calipering mechanism, and signature 
discharge mechanism, of an endless conveyor 
adapted to receive a succession of individual sig 
natures from said signature feed mechanism in 
closed position and transport then through said 
signature opener and sheet feed mechanisms to 
said signature calipering mechanism, and air. 
pump, a power source for said machine, conveyor. 
driving means associated with said power source, 
mechanism driving means associated with said power source, pump driving means assogiated 
with said power source, a vacuun circuit asso 
ciated with said pump intake, a fluid pressure 
circuit associated with said pump exhaust, said 
vacuum circuit adapted to effect certain Opera 
tions on said signature, said fluid pressure circuit 
adapted to control the operation of Said mecha 
nisms, and fluid pressure means controlled by an open signature for controlling the operation of 
said sheet feed mechanism. . . . 

28. A signature handling machine comi). S 
ing a unitary structure including a, plurality 
of stations disposed in adjacent relationship, a 
continuously moving COii Veyor extending through 
said plurality of stations, mechanism in one of 
said stations adapted to feed a closed signature 
onto said conveyor, mechanism in another of 
said stations adapted to be manually adjusted 
for effecting the opening of the moving signature 
between preselected pages ch either or both 
sides of the center fold, mechanism in another of 
said stations adapted to insert a sheet into the 
opening formed in the moving signature, means 
in said signature opener station responsive to the 
presence of an open signature for rendering said 
insetting mechanism operative, said last named 
means being operative in the absence of an open 
signature for rendering said insetting mecha 
nism inoperative, mechanism in another of said 
stations adapted to caliper said filled signature 
to check the accuracy of said opening and inset 
ting operations, and mechanism in another of 
said stations adapted to discharge said filled 
calipered signature. - 

29. A signature handling machine comprising 
a unitary structure including a plurality of sta 
tions disposed in adjacent relationship, a con 
tinuously moving conveyor extending through 
said plurality of stations, mechanism in One df 
said stations adapted to feed a closed signature 
onto said conveyor, mechanism in another of said 
stations adapted to be manually adjusted for ef 
fecting the opening of the moving signature be 
tween preselected pages on either or both sides 
of the center fold, mechanism in another of said 
stations adapted to inset a sheet into the open 
ing formed in the moving signature, means in 
said signature opener station responsive to the 75, twe 
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presence of an open signature for rendering Said 
insetting mechanism operative, said last named 
means being operative in the absence of an open 
signature for rendering said insetting mechanism 
inoperative, mechanism in another of said sta 
tions adapted to caliper said filled signature to 
check the accuracy of Said opening and insetting 
operations, and mechanism in another of said 
stations adapted to discharge Said filled calipered 
signature. 
.30. A signature handling machine comprising 
a unitary structure including a plurality of sta 
tions disposed in adjacent relationship, a con 
tinuously moving conveyor extending through 
said plurality of stations, mechanism in One of 
said stations adapted to feed a closed signature 
onto said conveyor, mechanism in another of said 
stations adapted to be manually adjusted for ef 
fecting the opening of the moving signature-be 
tween preselected pages on either side of the cen 
ter fold, mechanism in another of said stations 
adapted to inset a sheet into the opening formed 
in the moving signature, means in said signature. 
opener station responsive to the presence of an 
open signature for rendering said insetting mech 
anism operative, said last named means being 
operative in the absence of an open signature 
for rendering said insetting mechanism inoper 
ative, mechanism in another of said stations 
adapted to caliper said filled signature to check 
the accuracy of Said-opening and insetting oper 
ations, mechanism in another of said stations adapted to discharge said filled calipered signa 
ture, and means in said caliper mechanism oper 
ative upon said discharge mechanism for segre 
gating improperly filled signatures from those 
which are properly filled. . 

31. A signature handling machine comprising 
a unitary structure including a plurality of sta 
tions disposed in adjacent relationship, a con 
tinuously moving conveyor extending through 
said plurality of stations, mechanism in one of 
said stations adapted to feed a closed signature 
onto said conveyor, mechanism in another of said. 
stations adapted to be manually adjusted for 
effecting the opening of the moving signature 
between preselected pages on both sides. of the 
center-fold, mechanism in another of said sta 
tions adapted to inset a sheet into the opening 

19 formed in the moving signature on one side of 
the centerfold, mechanism in another of said sta 
tions adapted to inset a sheet into the opening 
formed in the moving signature on the other side 
of the center fold, means in said signature opener 5 station responsive to the presence of an open sig 
nature for rendering each of Said insetting mech 
anisms operative, Said last named means being 
Operative in the absence of an open signature 
for rendering each of said insetting mechanisms 
inoperative, mechanism in another of said sta. 

'tions adapted to caliper said filled signature to 
check the accuracy of said opening and insetting 
operations, and mechanism in another of said 
stations adapted to discharge said filled calipered signature. 

32. A signature handling machine comprising 
a unitary structure including a plurality of sta 
tions disposed in adjacent relationship, a con 
tinuously moving conveyor extending through 
said plurality of stations, mechanism...in one of 
said 'stations adapted to feed a closed signature 
onto said conveyor, mechanism in another of said 
stations adapted to be manually adjusted for ef 
fecting the opening of the moving signature be 
ween preselected pages on both sides of the cen 
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ter-fold, mechanism in another of said stations 
adapted to inset a sheet into the opening formed 
in the moving signature on One side of the cer)- 
ter fold, mechanism in another of said stations 
adapted to inset a sheet into the opening formed 
in the moving signature on the other side of the 
center fold, means in said signature opener sta 
tion responsive to the presence of an Open signa 
ture for rendering each of said insetting mech 
anisms operative, said last named means being 
operative in the absence of an open signature for 
rendering each of said insetting mechanisms in 
operative, mechanism in another of said stations 
adapted to caliper said filled signature to check 
the accuracy of said opening and insetting oper 
ations, mechanism in another of said stations 
adapted to discharge said filled calipered signa 
ture, and means in said caliper mechanism oper 
ative upon said discharge mechanism for segre 
gating improperly filled signatures from those 
which are properly filled. 
.33. The method of performing a staccession of 

operations on a signature in a continuous cycle 
of operation of pn: automatic machine, which 
comprises feeding a closed signature onto a con 
tinuously moving conveyor, effecting automatic 
opening between preselected pages of the moving 
signature, effecting insetting of a sheet into the 
opening formed in the moving signature, caliper 
ing the filled signature to check the accuracy of 
the opening and insetting operations, and dis 
charging the calipered signature into Segregated 
groups of correctly and incorrectly filled signa 
tures under control of Said caliper. 

34. The method of performing a succession 
of operations on a signature in a continuous cycle 
of operation of an automatic machine, which 
comprises feeding a signature in closed position 
onto a continuously moving conveyor, exposing 
the moving signature to the action of a signa 
ture opener mechanism adapted to open the sig 
nature between preselected pages, exposing the 
open signature to the action of sheet feed mecha 
nism adapied to feed a sheet into the opening 
formed in the signature, exposing the filled Sig 
nature to the action of a caliper mechanism op 
erative to check the accuracy of the opening and 
insetting operations, and discharging the signa 
ture upon completion of the succession of 
operations. - - 

. 35. The method of automatic feeding, opening, 
insetting into, calipering and discharging of a 
signature in a continuous cycle of operation of a 
signature handling machine, which comprises the 
feeding of successive individual signatures from a 
Source of supply, delivering them in closed posi 
tion onto a continuously moving conveyor, expos 
ing the moving signature to the action of opener 
mechanisins adapted to effect automatic opening 
thereof between preselected pages, automatically 
removing a sheet from a Source of Supply, ad 
vancing and insetting the sheet into the opening 
formed in the moving signature, arresting the 
signature advance to effect automatic calipering 
of the filled signature, advancing the calipered 
filled signature into the discharge station, and 
discharging the same. 

36. The method of automatic feeding, opening, 
insetting into, calipering and discharging of a 
signature in a continuous cycle of operation of a 
signature handling machine, which coin prises 
the feeding of successive individual signatures 
from a source of supply, delivering then in 
closed position onto a continuously moving con 
veyor, exposing the moving signature to the ac 
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tion of opener mechanisms adapted to effect 
automatic opening thereof between preselected 
pages, automatically renoving a sheet from a 
source of supply under control of the opened 
signature, advancing and insetting the sheet into 
the opening formed in the advancing signature, 
arresting the signature advance to effect auto 
matic calipering of the filled signature, advanc 
ing the calipered filled signature into the dis 
charge station, and discharging the same. 
37. The method of automatic feeding, open 

ing, insetting into, calipering and discharging of 
a signature in a continuous cycle of operation of 
a signattire handling machine, which comprises 
the feeding of successive individual signatures 
from a source of supply, delivering them in 
closed position onto a continuously moving con 
veyor, exposing the moving signature to the ac 
tion of opener mechanisms adapted to effect 
automatic opening thereof between preselected 
pages, automatically removing a sheet from a 
source of supply, advancing and insetting the 
sheet into the opening formed in the advancing 
signature, arresting the signature advance to ef 
fect automatic calipering of the filled signature, 
advancing the calipered filled signature into the 
discharge station, discharging the same and pro 
viding atttomatic means for arresting the ma 
chine operation upon failure of normal signature 
movement therethrough. 

38. The method of handling a signature in a 
machine adapted to automatically perform a 
succession of operations upon a signature in a 
continuous cycle of operation, which comprises 

5 automatic renoval of a signature from source of 
supply, transferring the signature in closed po 
sition to a continuously moving conveyor, ad 
vancing the signature through signature opener 
mechanisms adapted to effect automatic opening' 
between preselected pages of the signature, ad 
vancing the opened signature through a sheet 
feed station wherein sheets are removed individ 
ually from a source of supply and delivered into 
the opening formed in the signature, advancing 
the filled signature into a signature calipering 
mechanism wherein the filled signature is gauged 
to determine the correctness of the opening and 
insetting operations, and discharging the filled 
gauged signature. . . . 

39. The method of handling a signature in a 
machine adapted to automatically perform a 
succession of operations upon a signature in a 
continuous cycle of operation, which comprises 
automatic removal of a signature from source of 
supply, transferring the signature in closed po 
sition to a continuously moving conveyor, ad 
vancing the signature through signature opener 
mechanisms adapted to effect automatic cpening. 
between preselected pages of the signature, ad 
vancing the opened signature through a sheet 
feed station wherein sheets are removed individ 
ually from a source of supply and delivered into 
the opening formed in the signature, advancing 
the filled signature into a signature calipering 
mechanism wherein the filled signature is gauged 
to determine the correctness of the opening and 
insetting operations, and discharging the filled 
gauged signature into segregated groups of prop 
crly and improperly filled signatures. 

40. The method of performing a succession of 
operations on a signature in a continuous cycle 
of operatioh of an automatic machine, which 
comprises renoving a Succession of individual 
signatures from a source of Signature supply, 
transferring them individually in closed position 
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while they are in motion, removing inset sheets 
individually from a source of supply, deposit 
ing the inset sheet into the signature open 
ing, advancing the filled signature to a caliper 
ing mechanism, arresting the advance of the 
filled signature to effect the calipering opera 
tion, advancing the calipered signature, and dis 
charging the same from the machine. 

41. The method of performing a succession of 
operations on a signature in a continuous cycle 
of operation of an automatic machine, which 
comprises removing a succession of individual 
signatures from a source of signature: supply, 
transferring them individually in closed position 
to a continuously moving conveyor, opening the 
individual signatures between preselected pages 
while they are in motion, removing inset sheets 
individually from a source of supply, depositing 
the inset sheet into the signature opening, ad 
vancing the filled signatureto, a calipering mech 
anism, arresting the advance of the filled signa 
ture to effect the calipering operation, advanc 
ing the calipered signature, and discharging the 
same from the machine into segregated groups. 
of properly and improperly filled signatures. . . 

42. The method of performing a succession of 
operations - on a signature in a continuous cycle 
of operation of an automatic machine, which 
comprises removing a succession of individual 
signatures from a source of signature supply, 
transferring them individually in closed position 
to a continuously moving conveyor, opening the 
individual signatures between preselected pages 
while they are in motion, controlling the re 
moval of inset sheets iridividually from a source 
of Supply under action of the opened signature, 
depositing the inset sheet into the signature 
opening, advancing the filled signature to a cali 
pering mechanism, arresting the advance of the 
filled signature to effect the calipering opera 
tion, advancing the callipered signature, and dis 
charging the same from the machine. . . . . 

43. The method of performing a succession 
of operations on a signature, in a continuous 
cycle of operation of an automatic machine, 
which comprises removing a succession of indi 
vidual signatures from a source of signature, 
Supply, transferring them individually in closed position to a continuously moving conveyor, 
opening the individual signatures between pre 
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Selected pages while they are in motion, remov- . 
ing inset sheets individually, from a source of 
Supply, depositing the inset sheet into the signa 
ture opening, advancing the filled signature to 
a calipering mechanism, arresting the advance 
of the filled signature to effect the calipering 
operation, advancing the calipered signature, and 
discharging the same from the machine into segregated groups of properly and improperly 
filled signatures under control of the signature 
calipering mechanism. . . . . . . 

44. A sheet material feeding mechanism com 
prising, a material Stack supporting member, a 
feed table, a pusher plate, a feed roll, vacuum 
means for engaging the bottom sheet of ma 
terial of the stock and operative to free a por 
tion thereof from the remaining, sheets in the 
stack, means operative, to engage an 
the remaining sheets in the stack to 
sure on the bottom sheet, means operative to 
effect the gripping of the free portion of the 
bottom sheet of mate 
of material to said feed 

arid transfer said sheet 
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to a continuously moving conveyor, opening the 
individual signatures between preselected pages. 

into contact with said, 
means for driving said feed roll 

Odischarge said sheet material. . . . . . . . . 
45. A signature feed mechanism comprising, 

a frame, a signature stack supporting member, a 
signature feed-table, a signature feed roll, vacu 

emaining. Signatures in the stack, signature grip 
ping means adapted to withdraw: the engaged 
signature from the stack and deposit it upon 
said feed table, means for advancing said signa 
ture into contact with said feed roll; and means 
for-driving said feed roll to discharge said signa 
ture from said table: . . . . . . . . '' . . . 

... 46. A signature feed mechanism comprising, 
a frame, a signature feed table, a signature 
feed roll, a signature stack supporting element 
disposed above said table, vacuum means adapt 
ed to oscillate toward and from said signature 
stack to contact the lowermost signature of said 
Stack, means for moving said vacuum means to 
Ward and from said signature stack, means for 
intermittently energizing said vacuum means 
upon contact with the signature on the stack 
to effect separation of the forward edge of the 
bottom signature from the remaining signatures 
in the stack upon movement of the energized 
Vacuum means from the stack, means for elevat 
ing the forward edge of the signature stack to 
relieve pressure on the bottom signature, signa 
ture gripping means for removing the lowermost 
Signature of the stack and depositing it on said 
feed table, means for advancing said signature 
into contact with said feed roll, and means for 
driving said feed roll to discharge said signature 
from Said table. , " . 

47. A sheet feed mechanism comprising, a 
frame, a movable sheet stack supporting member, 
a sheet feed table, a movable presser foot over 
lying the forward edge of said sheet stack adapted 
to normally exert pressure on said stack, means 
for moving said presser foot free from contact 
With said Stack, means for removing a sheet from 
Said. Stack When said presser foot is free from 
said stack, means for transferring said sheet to 
Said table, and means for feeding said sheet from 
Said table. 

48. A sheet feed mechanism comprising, a 
frame, a movable sheet stack supporting mem 
ber, a sheet feed table, a movable presser foot 
overlying the forward edge of said sheet stack 
adapted to normally exert pressure on said stack, 
means for moving said presser foot free from con 
tact With said stack, means for controlling, the 
Operation of said presser foot moving means 
adapted to render the same operative or in 
operative, means for removing a sheet from said 
Stack. When said presser foot is free from pres 
Sure contact with said stack, means for trans 
ferring. Said sheet to said table, and means for 
feeding said sheet from said table. 

49. A sheet feed mechanism comprising, a 
movable sheet stack supporting member, auto 
natic means for elevating said sheet stack sup 
porting member intermittently to retain the top 
of the sheet stack at a substantially constant 
level as sheets are removed therefrom, a presser 
foot adapted to overlie a portion of said sheet 
stack and exert a holding pressure thereon, 
presser foot actuating means operative to raise 
Said presser foot from contact with said sheet 
Stack, means operative upon the uppermost sheets 
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of said. Stack tending to separate said sheets to 
facilitate the removal of the top sheet, and means 
for removing the top sheet from said stack when 
the presser foot is free from contact therewith. 

50. A sheet feed mechanism comprising, a 
movable sheet stack supporting member, auto 
matic means for elevating said sheet stack Sup 
porting member intermittently to retain the top 
of the sheet stack at a substantially eonstant level 
as sheets are remgved therefrom, a presser foot 
adapted to overlie a portion of said sheet Stack 
and exert a holding pressure thereoE, pressure 
foot actuating means operative to raise 'Said 
presser foot from contact with: said sheet stack, 
fluid-pressure means associated with said presser 
foot, means operative to energize:Said fluid pres 
sure, means when said presser foot is free from 
contact with said sheet stack to direct a jet of air 
under pressure against the edge of said sheet 
stack to separate the uppermost sheets to facili 
tate the removal of the top sheet, and means for 
removing the top sheet from said stack when 
said presser foot is free from contact therewith, 

51. A sheet feed mechanism comprising, a mov 
abble sheet, stack supporting member, automatic 
means: for elevating said sheet stack supporting 
member intermittently...to retain the top of the 
sheet stack at a substantially constant level as 
sheets are removed therefrom, a presser foot 
adapted to overlie a portion of said sheet stack 8 
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and exert a holding pressure thereon, presser 
foot actuating means operative to raise said pres 
ser foot from contact with said sheet stack, fluid 
pressure means associated with said presser foot, 
means operative to... energize said fluid pressure 
means when said presser foot is free from con 
tact with said sheet stack to direct a jet of air 
under pressure against the edge of said sheet stack 
to separate the uppermost sheets to facilitate the 
removal of the top sheet, jogger means operative 
upon the uppermost sheets of said stack to aid 
in the action of said fluid pressure means, and 
means for removing the top sheet from said stack 
when said presser foot is free from contact there 
With... . . . . . . . . . . . . . . . . . . . . ; 

52. A sheet feed mechanism comprising, a mov: 
able sheet stack supporting member, a sheet feed 
table, a sheet feed roll, a movable presser foot 
overlying the forward edge of said sheet stack 
adapted to normally exert pressure on said Stack, 
means for moving said presser foot.free from 
contact with said stack, means for controlling 
the operation of said presser foot moving means 
to render the same operative or inoperative in 
accordance with the requirement for the feeding 
of a sheet, means for removing a sheet when said 
presser foot is free from contact with..said sheet 
stack, means for transferring the top sheet, to 
said sheet feed table and releasing the same in 
contact with said sheet feed roll, and means for 
rendering said sheet feed roll Operative to feed 
said sheet from said table. 

53. A sheet feed mechanism comprising, a mov 
able sheet stack supporting member, a sheet feed 
table, a sheet feed roll, a movable presser foot 
arranged to overlie a portion of Said-sheet stack 
and exert a holding pressure thereon, presser foot 
moving means operative to free said foot from 
contact with said sheet stack, fluid pressure means 
associated with said presser foot, means opera 
tive to energize said fluid pressure means when 
said presser foot is free from contact with said 
sheet stack to direct a jet of air under pressure 
against the edge of said sheet stack to separate 
the uppermost sheets to facilitate the removal 
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of the top sheet, vacuuna means operative to en 
gage and renaoye the top sheet of said stack when 
said presser foot is free from contact therewith 
and deposit the same on said sheet feed table in 
contact with said sheet feed roll, and means op 
erative to drive said sheet feed roll to feed the 
sheet from said table. . . . . . . . 

54, A. caliper mechanism for gauging the cor 
rectness of the thickness of one piece of material 
in comparison with another piece of material 
comprising, a movable gauge supporting mem 
ber, a pair of movable elements carried by said 
member, one of said elements being adapted to 
contact one-piece of the material and the other 
being adapted to contact the other piece of ma 
terial, a floating elemaent disposed to contact both 
of said movable elements, and gauging means ar 
ranged to cooperate with said floating element 
and operative to determine the correctness of the 
position of said floating element whereby the cor 
rectaess of the thickness of one piece of mate 
rial with respect to another is indicated. 
55. A caliper mechanism for gauging the cor 

rectness of the thickness of one piece of mate 
rial-in comparison with another piece of material 
comprising, a movable gauge supporting mein 
ber, a pair of -movable elements carried by said 
member, one of said elements being adapted to 
contact one piece of the material and the other 
being adapted to contact the other, piece of na 
terial, means for moving said gauge supporting 
member to bring said movable elements inte con 
tact with the respective pieces of material, a 
floating element adapted to be retained in con 
tact with both of said:novable elements and be 
positioned thereby, a pair, of gauging surfaces on 
Said floating element, 2nd gauging means now 
able into cooperating, relationship with said 
gauging surfaces on said floating element to de 
termine the correctness of the position of said 
floating element whereby the correctness of the 
thickness of one piece of raterial. With respect to 
anotherisindicated. . . . . . . . . . 

56. A caliper-mechanisin for gauging material 
to, determine the correctness of a portion thereof 
with respect to the whole comprising, a movable 
gauge supporting member, a pair of movable ma 
terial contacting elements carried by said gauge 
supporting member, a floating element disposed 

:50 to contact said materialeontacting elements, and 
gauging means arranged to cooperate With Said 
floating element and Operative to determine the 
correctness of the position of said floating ele 
ment whereby the correctness of the portion with 
respect to the whole is indicated. 

... , 5t. A caliper mechanism for gauging material 
to determine the correctness of a portion thereof 
with respect to the whole comprising, a movable 
gauge supporting member, a pair of Spaced ma 
terial contacting elements, one of Said elenients 
being adapted to contact the portion of material 
and the other being adapted to contact the Whole 
material, a floating element arranged to be re 
tained-in contact with both of said material con 
tacting elements and movable under the action 
of said material contacting elements to position. 
said floating element with respect to the mate 
rial, and gauging means movable into cooperat 
ing relationship with said floating element to de 
termine the correctness of the position of Said 
floating element, whereby the correctness of the 
portion with respect to the whole is indicated. 

58. A caliper mechanism for gauging material 
to determine the correctness of a portion thereof 
with respect to the whole comprising, a fixed 

  



abutment adapted to expose a portion of thema 
terial, a movable member adjacent said fixed 
abutment, a pair of movable material contacting 
elements mounted in spaced relationship on 
said movable member, one of said material con 
tacting elements being arranged to contact the 
exposed portion of the material and the other 
of said elements being arranged to contact the 
whole of the material, a floating elementar 
ranged to be retained in contact with said -ma 
terial contacting elements and be positioned 
thereby with respect to the material to be cali 
pered, a gauging surface on said floating ele 
ment, and a gauging means movable into co 
operating relationship with said gaug a KCVV 
on said floating element to determine- the cor 
rectness of the position of said floating element 
whereby the correctness of the portion of ma 
terial with respect to the whole is indicated. 
- 59. A caliper mechanism for gauging inaterial 
to determine the correctness of a portion there: 
of with respect to the whole comprising, a pair of 
abutments one for contact with the portion 
material to be gauged and the other for conta 
with the whole of the material, amovable gauge 
supporting member, a pair of movable material 
contacting elements carried by said gauge supi. 
porting member, a floating element arranged to 
contact said material contacting elements, naeans 
for urging said material contacting.: elements 
against the material, one-of-said material con 
tacting elements cooperating with each of said 
abutments to effect the positioning of said float 
ing element, and a gauging element arranged to 
cooperate with said floating element to deter. 
mine the correctness of the posit 
ing element whereby the correct 
ness Of material. Caliperedi 

60. A caliper mechanism comprising 
abutment, a movable member adjacent to saic 
fixed abutment, a pair of movable material con 
tacting elements mounted on said movable-mem. 
ber, a floating element, means for retaining said 
floating element in contact with said: material 
contacting elements, a gauging surface on said 
floating element, and a gauging element ar 
ranged to coact with said gauging surface on said 
floating element to indicate the correctness of the 
positioning of said floating element. . . . . . . --- 
6. A. caliper mechanism comprising, ...a...fixed 

abutment, a movable member adjacent to said 
fixed abutment, a pair of movable material con 
tacting elements mounted on said movable mem 
ber, a floating element, means for retaining said 
foating element in contact with said: 
contacting elements, means for novi 
able member to bring said material contacting 
elements' into contact with the material disposed 
between said elements and said fixed abutment 
whereby said floating element is moved to a posi 
tion controlled by the material contacting ele 
ments, a gauging surface on said floating element, 
and a gauging element arranged to , eoaet with 
said gauging surface on said-floating-element to 
indicate the correctness-of the positioning of said 
floating element whereby the correctness of the 
thickness of material calipered is indieated. . . . 

62. A caliper mechanism comprising; a fixed 
abutment, a movable member adjacent to said 
fixed abutment, a pair. of movable elements 
nnounted on said movable member, in spaced re 
lationship, means for moving said-movable mem 
ber to bring said movable-elements into contact 
with material disposed between said elements and 
said fixed abutment, a floating element-adapted 
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to-contact said movable elements and be.posi 
tioned thereby with respect to the material to 
be calipered, and gauging means arranged to co 
operate withi said floating element to determine 

the position of said floating 
:: 63.- A -caliper mechanisin. comprising, a fixed 
abutment, a movable member adjacent to said 
fixed-abutment, a pair of movable: elements 
mounted on said movable member in spaced rela 
tionship, means for moving said movable mem 
ber to bring said movable elements into contact 
with material disposed between said elements and 
said fixed abutment, one of said movable elements being arranged to contact a portion of the mate 
rial and the other being arranged to contact the 
whole material to be calipered, a floating element 
-adapted to -contact said movable elements, and 
be positioned thereby with respect to the mate 
rial to be calipered, and gauging means arranged 
to cooperate with said floating element to deter 
nine the correctness of the position of said 
floating element whereby the correctness of the 
thickness of the material calipered is indicated. 

64. A caliper mechanism comprising, a fixed 
abutment, a movable member adjacent said fixed 
abutment, a pair of movable elements mounted 
on said movable member, a floating element in 
contact with each of said movable elements, a 
pair of parallelly disposed faces on said floating 
element, a fixed element adjacent said faces, a 
pair of parallelly disposed faces on said fixed 
element spaced from said faces on said floating 
-element, and a gauging element adapted for in 
troduction between the adjacent faces of said 
floating element and said fixed element. . . . . 

caliper-mechanism for checking the ac 
cy of the opening and insetting operations in 

a signature handling machine comprising, a fixed 
said 40 abutment adapted to house the unopened sheets 

of a signature and expose the opened sheets-to 
gether with the inset sheet, a movable member 
adjacent said fixed abutment, a pair of movable 
signature contacting elements mounted in spaced 
relationship on said movable member, one of said 
signature contacting elements being arranged to 
contact the opened portion of the signature and 
the other of said elements being arranged to con 
tact the complete signature, a floating element 
arranged to be retained in contact with said sig 
nature contacting elements and to be positioned 
thereby with respect to the signature to be cali, 
pered, gauging surfaces on said floating element, 
and gauging means movable into cooperating re 
lationship with said gauging surfaces on said 
floating element to determine the correctness of the position of said floating element whereby the 
correctness of the signature opening and inset 
ting operations are indicated. 

66. A calipering mechanism for checking the 
accuracy of the opening and insetting operations 
in a signature handling machine comprising, a 
fixed abutment, a movable member adjacent said fixed abutment, a pair of signature contacting 
elements mounted in spaced relationship on said 
movable member, means for moving said movable member to bring said signature contacting ele. 
ments into contact with the signature positioned 
between said movable member and said fixed abutment, one of said signature contacting ele 
ments being arranged to contact the opened por 
tion of the signature and the other of said ele 
ments-being arranged to contact the complete 
signature, a floating element arranged to be re 
tained in contact with said signature contacting 
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elements and be positioned thereby with respect 
to, the signature to be calipered, gauging "sur 
faces. On Said, floating element, and a gauging 
means operative to be moved toward and from 
said gauging. Surfaces on said: floating element 
to determine the correctness of the position...of 
Said floating element. Whereby the correctness 
gf the opening and in Setting operations are in 
dicated. . . . . . . . . . . . . . . . . - 
... 6. A caliper mechanism for checking the ac 
curacy of the opening and insetting operations 
in a signature handling machine comprising a 
fixed. abtitment adapted to house the unopened 
sheets of a signature’. and expose the opened 
sheets together with the inset sheet, a movable 
member adjacent said fixed abutment, a pair of 
axially movable signature contacting: elements 
mounted in laterally spaced relationship on said 
movable member, a floating element adapted to 
contact both of Said, signature': contacting ele 
meats, a gauge surface on said floating element, 
a fixed element, adjacent: said floating element, a 
gauge surface on said fixed element in spaced re 
lationship with said: gauge surface on said float 
ing element, a gauge ball adapted for introduc. 
tion between said gauge surface on said floating 
element and said gauge surface on said fixed ele. 
ment, mechanical means for elevating said gauge 
ball between said gauge surfaces, and gravity 
means for retaining said ball to a position be 
neath said floating element. . . . . . . . . . 

68. A caliper mechanism for cheeking the ac 
curacy of the opening and insetting operations in 
a signature handling machine comprising a fixed 
abutment adapted to house a portion of the un- ; 
opened signature and expose the Gpened sheets 
together With the inset sheet, a pair of movable 
members adapted to be urged toward and from 
said fixed abutment, a pair of axially movable 
signature Contacting elements mounted in later 
ally Spaced relationship on each of Said movable 
members, one of each pair of signature contact 
ing elements adapted to contact the exposed por 
tion of the filled signature lying between said 
fixed abutment and said movable members, the 
other of each pair of signature contacting ele 
ments adapted to contact the face of the entire 
signature including the inset sheet, a floating 
element adapted to remain in contact with said 
pair of Signature contacting elements on said 
movable member, a pair of finished surfaces on 
each of said floating elements, a fixed element 
adjacent the sides of said floating element, a fin 
ished surface on said fixed element lying in 
spaced parallel relationship with each surface on 
said floating element when the same is parallel 
to the center line of the signature, a movable 
gauge ball adapted to be elevated into a position 
between the finished surfaces of said floating ele 
ment and said fixed element on each side of said 
floating element, and gravity means for returning 
each of Said balls to a position beneath the float 
ing element if the signature is properly opened 
and filled. 

69. The method of Calipering a piece of mate 
rial to determine the correctiness of its thickness 
in comparison with a standard which comprises 
the contacting of the piece of material by one 
movable element and the standard by another 
movable element, a floating element arranged to 
be maintained in abutting relationship with both 
of said novable elements and nowable under the 
action of said elements to position said floating 
element, and gauging means arranged to cooper 
ate with said floating element and operative to 
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determine the correctness of the position of said 
floating element whereby; the correctness of the 
thickness of the material to be calipered is indi 
cated. ... : :"... . . . . . . . . . . . . . . . . . . . . . . 
... it.: The method of 'calipering material which 
cornprises the::contacting of material, by a pair 
of movable-elerinents, one of said elements being 
adapted to galge. the thickness of a portion of 
the material. and the ; other being adapted to 
gauge; the entire thickness of the material, a 
floating element disposed to contact: said mate 
rial. Contacting; elements; and 3 gauging means 
arranged to Cooperate. With said floating element 
and operatives to determine the correctness of the 
position of said floating element. Whereby the cor 
rectness of the portion: with respect to the whole 
is indicated... : :::... , ; ; ; ; ; ; ;... ". . . . . . 

71. The raiethod of- calipering material to de 
terraine the correctness of a portion thereof with 
respect to the whole which comprises the con 
tacting, of thematerial by a pair of spaced ma 
terial...contacting elements, one of said elements 
being adapted:te.contact: the portion of the ma 
tierials and said:Other element being adapted to 
contact the Whole material, a floating element air 
ranged to be maintained in abutting relationship 
with said...naaterial coratacting elements and mov 
able strinder the action, of said material contact 
ing elements to: position. Said floating element 
with respect to the material, and gauging means 
arranged to cooperate with said floating element 
to determine, the correctness of the position of 
Said floating; element whereby: the correctness 
of the portion, with respect, to the whole is: indi 
cated. 

72. The method of calipering a filled signa 
ture to check the correctness of the opening and 
insetting operations which comprises the con 
tacting of a signature by a pair of nowable ele 
inents, one of said elements adapted to gauge the 
thickness of the opened sheets of the signature 
plus the thickness of the inset sheet and the 
other adapted to gauge the entire thickness of 
the signature plus the thickness of the inset 
sheet, a floating element lying in contact with 
Said Signature contacting elements, a fixed ele 
mert in Spaced relationship with said floating 
element and COOperating With the same to permit 
the admission of a gauging element between said 
floating element and said fixed element and per 
nit its withdrawal in the event that the signature 
is Correctly opened and filled. 

73. The method of calipering a filled signa 
ture to check the correctness of the opening and 
insetting operations which comprises the con 
tacting of a signature by a pair of movable ele 
ments, one of Said elements adapted to gauge 
the thickness of the opened sheets of the signa 
ture plus the thickness of the inset sheet and the 
other adapted to gauge the entire thickness of 
the signature plus the thickness of the inset 
Sheet, and means for gauging the position of a 
floating element operatively associated with said 
signature contacting elements to determine the 
accuracy of Said Opening and insetting operations. 

74. A signature discharge mechanism compris 
ing, a, signature supporting member, a driven 
Signature discharge roll disposed adjacent to the 
Supported signature, and a driven signature con 
taciting element, arranged to cooperate with said 
driven discharge roll to effect withdrawal of the 
Sigi)ature from Said signature Supporting member. 

75. A Signature discharge mechanism compris 
ing a signature supporting member, a driven sig 
nature discharge roll disposed adjacent to the 
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supported signature, a driven signature: contact 
ing element arranged to cooperate with said 
driven discharge roll to effect withdrawal of the 
signature from said signature Supporting mem 
ber, and a movable means operative to receive 
the signature from said discharge roll and de 
posit, it on a signature receiving element. 

76. A signature discharge mechanism compris 
ing, a signature supporting member, a signature 
contacting element adapted to engage the sig 
nature, a signature delivery element adapted to 
cooperate with said signature contacting element 
to effect removal of the signature from said sup 
port, a signature receiving member, and a move 
able means, operative: to receive.the signature . 
from said signature delivery element and deposit 
it on said signature receiving member. . . . . . 

77. A signature discharge mechanism compris 
ing, a frame, a signature supporting member, a 
signature contacting element adapted to engage 
the signature a signature delivery. element adapt 
led to cooperate with..said signature contacting 
element to effect removal of the signature from 
said signature supporting member, and movable 
means operative to permit, an improperly filled 
signatures to be discharged intouched by said 
means and operative...to receive a properly filled 
signature from said signature delivery element 
and discharge it from the machine. 

78. A signature discharge mechanism compris- : 
a frame, a signature supporting member, a 
isignature contacting-element adapted to 

engage the signature; a driven discharge roll. 
adapted to cooperate with said 'signature-con 

f 

25 

22,359 

tacting element to effect withdrawal of the sig 
nature from said signature supporting member, 
a movable signature fly, and means for con 
trolling said fly movement whereby properly filled 
Signatures are received on said fly and improperly 
filled Signatures pass the fly when discharged 
from Said discharge roll. . . ." . 
.79. The combination with a signature-handling 
machine including a signature conveyor, a power 
Source, a transmission, a clutch, and manual 
:rneans for operating said clutch, of a fluid pres 
sure control circuit including: a pump continui 
ously driven, from said power... source, a... conduit 
in said circuit, a gap in said conduit bridging 
the path of signature travel along said conveyor, 
and fluid pressure responsive means, adapted to 
automatically disengage said clutchin the absence 
of ra "Signature' following its 'normal course . of 
travel through said machine. . . . . . . . 
'80. The combination with a signature handling 
Inachine includingia?signature. conveyor, a power . 
Source, a transmission, a clutch; a manual means 
for operating said clutch, of a fluid pressure con 
trol circuit including a pump continuously driven 
from "said power source, a plurality of conduits 
in said circuit, a gap in each conduit bridging 
the path of signature travel through said machine 
at Spaced intervals along said conveyor, and 
fluid pressure responsive means adapted to auto 
matically disengage said clutch in the absence of 
a signature following its normal course of travel 
through said machine. 

MARTIN CHRISTENSEN. 

  

  


