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QOriginal No. 2,253,556,

80 Claims.

"This invention relates to signature handling
‘machines and more particularly to a method and
‘gpparatus 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 inechanisms 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 slgnatures into a discharge station and
ejecting them therefrom, under control of the
signature gauging mechanism, into one of two
segregnted groups, accepted, properly filled, sig-
natures or rejected, improperly filled, signatures.

.455,962

Serial No. 291,662, August 24, 1939. Applica-

tion for reissue Augus

t 24, 1942, Serial No.

(CL 270—55)
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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-
Jet. In the book binding art, a signature gener-
ally contains sixteen pages. N

The term inset as used in ‘this application re-

25

30

fers to one or-mote 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. - R R
~The signature handling machine of the pres-
ent inivention 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
of color form is inserted into a signature between
pages. not separated by the center fold of the
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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 filled
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-
nism. . .

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. o :

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 cbject,” 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 Cconveyor.
A further object resides in the provision of new




2

and improved method and means for the auto-
matic opening of the signatures at one oI more
blaces between preselected pages: thereof during
passage of the signature through the signature :
opener station, . i
Another object of the invention, with refer-
ence to the signature opener station, lies in the ‘
provision: of . manually, operable. nmeans. adapted
to render selécted: opener mecHanisms: operative:
or. inoperative, whereby the desired position of
the opening or openings in the signature may be..
readily preselected on either or both sides of thé
center fold thereof. - :
Another. object, with reference to this station,
lies in the provision of means whereby individual :
sheets of the signature may; be engaged-succes--
sively and deflected away from the remainder of: .,
the. signature to: effect a' ‘progressive inward
movement of the opening to the desired position
between preselected pages: of: the signature.
.. Another. object. with reference ‘to. this station
lies' in: the. provision . of fluid. pressure. means
adapted to.project a.jéf of 'a;r,oﬁtjb‘tﬁé‘l'ea;d'ihg
edge of the signatiire to acilitate the operation
" of signature. opener. mech isms. e
A further. objéct. lies in. the provision. of .new.
and.improved. methéd a means. for: the-in-
settiiig of.a.sh et into,the open signatitre during
its" passage. through the sheét. feed. station. or
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stations.

¢ Provision of new

1 : eans for effecting
1€ re] of individual sheets from .a stack.on

the sheét” fesd station and. their transfer and

delivery into the open stgnature.

_ Another: object with refeérence to this station

lies' in: the: provision of meaxs fof’ éle‘}a:gtiﬁgﬁthe

SUPPIY stack 6f shéets 61‘.;(56]‘(’){".’ fOris to. com-
hsate for those. removed in' the brocess.of. the

miéthod and T

tweeén’ the: Uppérmost. shHeéets to . separate . them
and tHereby faeilitate the operation of the sheet
removal means,. . S L R

.. Another obje ct. With- reference to-this. station

<50

signature.. .
A further ob,

56

nts mourited on:a
: ated. toward. and
m-a.signatiiré disposed: adjacent it LT
. A more. detailed object. lies in: the provision’ of
& pair-of longitudinally movable sighatiiré con-
tacting:elements. on.a movable blate, ohe:of said
eléfents. beihig laterdlly fiXed whils. the other is
adjustable,. - . e 0T
her detailed object of the gauging mech-
DI on of a floating equal-
ith the outer ex-

of signatire contact:

A further détailed objeet lies in the provision
~of a'feeler mecHanism: adapted. to be iritroduced

66
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o5 Whereby the

‘driving. clutch

signature. will, render. the.sheet. f

“manifest from the foll
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between a fixed abutment and.a portion of the
floating ‘equalizer: bar. )

A further detailed object lies in the provision
of signature - discharge mechanism, the opera- -
tion of which is controlled by the equalizer bar
and- feeler: mechanism - whereby discrimination
between correctly and incorrectly filled signa-
tures .is. detected and the- result is- transmitted
bY. mechanical means to effect the' diseharge of
said filled gauged . signatures into segregated

-groups of correctly and incorrectly filled signa- -

tures. .

Afuirther: 6bject resides in the provision - of
new and improved ‘method and means for dis-
charging. 'a filled gauged signature from the
machine. - ) )
_Amother objeet-with'reference to the signature

L discharge statiorr dies in the provision of caliper

control means for segregating incorrectly: from
¢otrectly filled signatures. , ‘
-Another. object with .reference to.this station
lies in the. provision. of new and improved means
for transmitting motien. te. and comtrolling. the
motion of the signature discharging. mechanism
ségregation.  of. Improperly. from
properly. filled. signatures is automaticaliy efs
fected. X . i
A further object. of the present. invention  lies
Ini the provision of automatie fluid pressure means

- for controlling' the operation of mechanisms. in

the several stations.of the machine by, means
of the signature tipon. which the operations. are
to.be dccomplished: o S

- Aiother object with reference fo.the automatic
‘control eans. for. the machine lies in:the-pre~
Vislon of a.Hew atid improved. signature actu-
ated. fluid, pressiire . mechanism. for- controlling
the operation. of. mechanieal, throw-out. of the
dr o stop the machine.. -

t .
. Another, object with reference to the automatic
‘control mechanismi . lies ih the provision of. new
and improved means whereby the machine may

bé. stopped promptly. within one-sixteenth. of. o

. compleéte cycle of. a mactiine operation,
45

~Another. object. with reference to: the . auto-
fiatic. ‘cotitrol  mechanism. lies. in. the. proviston
of Sighatire actuated fluid pressure-means adapt-
éd fo tontrol either or, beth.of - the. sheet feed
mechanisms whereby the absence.of an. opened
‘ ‘ . feed mechanism
inoperative so that a. sheet will-not be. fed into
af. Ofi-coming. signatiire which. :has: not. been

‘OpEnEd to receive the same.

nother abject resides in the provision of. auto-

matically actuated. control. means. for_effecting

Promipt interruption of the operation.of the en-
tire. machine upon. failure-of, & proper. supply of
stock either in the-form of signatures or. inset -

Al fiirther object of the invention- resides. in
‘the -provision- of: new.’ 1 (
‘&ccelerating, retarding,

and improved means: for
or. interrupting. the. ‘ad- -
Vante of a signature along: its..path of travel
through the machine. ‘ e
A Turther objéct - resides.in the provision, of new

_and ifiproved means. for effecting ;the: synahro-

nized operation: of the . several. stations of the
machine, whereby successive . operations on. the
signature are effected in synchronism with the
advance of the signature, . . . .
_Other. objects ‘and advantages: will ‘become
’ he wing description. of an'
illustrative embodiment of the present.invention
ShowWn in 1the,,accompgi‘1yjngj drawings; . .. -
The inyention. resides in the novel methad: of
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handling the signature; elements which effect

the signature movement through. the machine,

and the features of /construction -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 :ohe or. more color ‘forms into

the opening or openirigs 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: - i

Pigure 1 is.a top plan view
dling machine constructed in accordance with
the teachings of .the present'invention; o

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

Pig. 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; ' '

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 arid opener stations;

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

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; o )

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

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 stationslooking toward the oper-
ator’s side of the machine; =~ . - _

Pig. 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; , ) R
* 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; S B
~ 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; Sl
- “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 t'he_far side of the ma-:

chine;

~ Pig. 18 is an elevational view of the signature
feed end of the machine; i
Fig. 19 is a vertical transverse sectional view
through the signature feed station on line 1919
of Fig. 3; ’ S .
Fig. 20 is a vertical transverse sectional view
through .the signature feed station showing an

of a signatire han--
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auxiliary signature drive taken:on the line 20—-20.
PFig. 21 is a vertical transverse sectional view
through the signature opener: mechanism looking
toward the signature feed station on-the line
21—21 of Fig. 35 .. i
- Fig. 22.is a vertical transverse sectional: view
through the signature cpener. station taken on
the line 22—22 .of “Fig: 3, showing & -signature
in the process.of being opened; B
- Fig. 23 is a horizontal sectional view of a por-
tioh of the opener drive mechanism taken on
the line 23—23-of Fig. 22; =~ = : .
- Fig. 24 is a vertical sectional view on the line
2424 of Tig. 22 showing the structural details
of a portion of the opener drive mechanism; .-
" Tig. 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 actudted
valve mechanism operative to ‘control the flow of
air to the blower bars located in the signature
opener station; - 0 ’ :

- Pig. 27 is a vertical transverse sectional view on
the line 21-—2T of Fig. 4 through the first sheet
feed station looking toward: the signature opener
station; ' : ‘ R

Fig. 28 is a vertical transverse sectional view:
on the line 28—28 of Fig. 4 looking ‘toward the
first sheet feed station; B

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; T S

Fig. 30 is a bottom plan view of the signature
conveyor belt located in the:signatiure gauging
station and taken on the ling 390—30 of Fig. 8;

‘Fig. 31 s a vertical sectional detail view on the
line 31—31 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 machineé;

Fig. 34 is a horizontal longitudinal sectional
view taken through portions of the main signa-
ture conveyor, showing conveyor guide and ele-
vating mechanisms; B 5

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

_Fig. 36 is a vertical sectional view on ‘the line
36-—386 of Fig. 35 showing additional clutch
structure; ' : e :

Fig. 37 is a vertical trarsverse sectional view
on the line 31—37 of Fig. 6 showing the mecha-
nism for advancing the signature from the feed’
table to the moving conveyor; - e

Fig: 38 is-a vertical detail sectional view on
the line 38—38 of Fig. 6 showing .a- valve struec-
ture and valve actuating mechanism adapted to"
control -the operation of the vacuim 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; ~.~ - : o

al detail sectional view taken.

Fig. 411is a vertical |
on line 41—41( of Fig. 18, showing means for ad-
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Justably - advancing or retarding’ the- signsiture
~ conveyor with respect to the phase of opergtion
of:the signature:feed:station: = R

22;&59 . IR .
- Flg. 63 is:a vertical sectional view on:the line
63--63 ‘of ‘Flg. 61 showing :a "8top -bar - actuated
by the:means shown-in ‘Fig. 62 for Preventing

. Fig. 42 is & horizontal sectional view 'of ‘the

- sigriature ‘opener :mechanism lnoking - upwardly
- from the line 42—42 of Fig. 23; . e
¢ Figi43: is e horizontal sectional view: showing

. the :auxiliary :signature :drive: me¢hanism' locat. -

ed inthe: signiature - opener “stdtion and:; also;
showing.. the signature  reregister ‘mechanism .
laoking ' downwardly ‘from:the line 4343 of Fig.

i the advance of :a signature ~through the sig-

nature - opener: ‘mechariism - and: indicate - dia:s
grammatically - the operation of ‘suécessive ‘opens

ers ypon:succeeding sheets on one :side’ of. the::

signature; -

Fig;: 48 is an enlarged ‘view of the signature’

reregister mechanism ‘taken on the: line '48.-48
of ‘Fig. 10;, - . . T :

Fig. 49:4s:n ‘v,ert‘ic'alt sectional view. 'onr'thé line-
49—49 of Pig: 48 showing a portion: of: the:sigs

- nature reregister drive mechanism; =~
Fig. 50-is-g ‘vertical sectional view:on the line
58-60' of Pig: .48 :showing: additional signature
reregister ‘drive-mechanism; . oo oo
- - Fig. 51 is a vertical sectional view on the line
- 81—b1 . of Pig. 48 showing means for adjusting
the position: of the reregister mechanism HEEE
Fig. 52:is a vertical sectional view on the line
§2--52.0f Fig. 48 showing structural details of &
portion: .of -the' reregister mechanism;
- Fig. 53-ig a-vertical sectional view on the line

5353 of Fig. 7 showing a portion:‘of ‘the drive. 5

means -for .advancing sheets::from: the’ source of
- supply-in the first sheet feed station:to the:open

signature on the moving conveyor: - . - -
--Pig: 54.1s a-vertical sectional view: on 'the Ime
5454 of Fig. 7 showing & portion of the means
for..advancing -sheets-in-the :second: sheet feed
- statlon; . ° . s " '

Fig, 55 is a vertical -sectional detail view on.

10

Pigs. 44, 45, 46 and 47 show sutcessive steps -
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the line 6464

‘the first and second sheet feed stations; '
- -Fig:.68.s'an enlarged vertical sectional view on -

the elevation:of the presser foob; o o e
- Fig.:64 is-an enlarged . detail sectional view: on

of Fig, 4 :showing an air. injector
nozzle disposed.-above ‘the ‘0pen -signaturein:-the:
first. sheet. feed . station;: AR S Riiihey
gl 6848 an-enlarged: detail sectional: view on
the line-66—8% of Pig.-4 ‘showingan-air injee= -
tion ' nemle - disposed: above -the signature :con=

_veyor in the seeond. sheet feed. station: -

. - Jig, |66 is -an - enlarged -horizonta] ‘sectional
view-on the line 86—66-of Fig. 10- showing: me-
ehanical :means. for ‘engaging: & moving: signature
to apply transverse. pressure:on-the:signature; . -
o Fig; 67 -is a -detait vertical zsectionslview: on

" the line 6§1—6T of Fig. 66; -

. Pig. 68 is an. enlarged vertical sectional “view

‘on the Jine 68—$8 of Fig.-4 showitig the. struc=

ture of:the: valve mechanism located  between

the.line 6989 of . Fig. 128 showing -8 means: for’

. transmitting :motion to the shaft carrying the

_Dresser foot actuating mechanism. in ‘the sheet

30

" ling: mechanism;.. -

40.

the line 6586  of Pig. ‘4 showing the latch

- mechanism- carried by the:

vsheet supporting
trays;. .- : ‘ : s

- 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; . . . i R TR
Fig. 57 is a_vertical sectionsl detail view' on

the-line 81-—57. of Fig. 4 showing:structuralde-

tail of the sheet engaging foot.adapted to over-:
~sheets ‘on;-each of the sheet .

lie.. the; .stacks: ‘of

feeding stations;.

"Fig. 58 is a. vertic‘al‘detail sectional «viewb_ms

the line 58--58 of ‘Fig. 13 showing eam. actusted

valve .meansfor.controlling she.vacuum’ action:
of the sheet feed rolls:in the sheet feed station i
- Fig. 59is a horizontal detail sectionsl view: on!

the line. 59-—59.0f Pig..27 showing the vacuum

Tolls for effecting -the advance: of 'sheets :in’ the

: * sheet feeding station:

Fig. 60 is a, detail sectional view- on the line:
60—60.of Fig. 59 showing -the means for ‘COmi~;
bleting: the vacuum:circuit between: the moving

rolls and a stationary element:. . -

- Fieg. 61 is.a horizontal sectional ‘detail. view:
on.the line 61—61 of Pig. 27 showing :means for:
controlling. the: mevement-.of - the sheet engag-

ing presser foot.in the sheet feed:stations:,

Fig. 62 is a_vertical sectional -view-on.the- line:
62—62 of Fig. 61 showing. pneumatic pressure:

operated means: for :controlling: the movement: of
the presser foot.bar; - .~ .
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- Wechanism; -

feed stations; e SR
- Mg 70 .is an enlarged vertical sectional: view
on the line 18--10 of Fig: T:showing cam-actuated
means. for -effecting: movement of - the- signature
caliper elements;. . s T
wFig.. Th-is & tep “plan: view: of - the - signatiire
gauging or caliper: mechanism-with the operating
mechanism:therefor; ... ..- .. plyE
Fig. 72 is:an: enlarged-vertical sectional view on
the-line:12—12 of. Wig, 29. showing & portion. of
the caliper actuated signature discharge control-
Fig. 73 is.an -enlarged:vertieal sectional view:-on
the. line 13—13. of Fig.. 29 showing an additional
bortion - of the caliper .actuated signature “disz
charge controlling mechanism; - = - 5 2
Fig. 74"is an ‘enlarged vertical:transverse: sec:

tional view: on:the line 14— 14 -of ‘Fig, Tl showing

structural details of a.portion of . the -ealiper

Fig. 75 is.a vertical longitudinel sectional view

~on.the line. 15—15. of - Flig. 71 -showing: structural

details of a portion.of the:caliper mechanism;.: -

Fig. 76-is'a horizonta}‘,sectional;-view;on theline .

16—76..0f PFig. ‘75 shewing - the ‘floating bar and

. assoeiated mechanism of :the signature gauging

device;. : Celnilnne
Fig. 77 is a. horizontal sectional ‘detail viewson .
the.line 11-—17. of Fig. .75 showing a lever operg-
tive: to. effect ‘movement of feeler ‘balls. in the
caliper mechanism; = - - ket
= Pg: 18 Is:& itransverse sectional view on:the

line 18-—18 of Fiz..71 showing the structural de-

tail

of .a" signature contacting ‘element: of ‘the
caliper mechanism; S C e
o Fig.T9.is an" énlarged vertical transverse sec-
tional view on the line 19—19 of Pig. 71 showing
adjustable $top ‘mechanism for limiting' the in-
ward.movement;: of cértain. portions of'the caliper

mechdnism;’

- Pig. 80 is a horizontal sectional view on thelins

80—80 of Fig. 32 showing a portion of the . me-
chanical transmission for effecting ‘movement of
the signature discharge and; associated. mecha-
nisms;-." R AR P e T
Fig. 81°is a vertical sectional view on the lina
81-—81 . of Fig. 32 showing cam :actuated means
for effecting the movement of detent-pins-opera~
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tive to control the signature disc_harging 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
the movement of the signature discharge mech-~
anism; -

Pig. 83 is an
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; :

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; . ' B e

Fig. 87 is an enlarged vertical sectional view
on-the line 81—87 of Fig: 85 showing & pneumati-
cally actuated ball element in inactive position;

‘Fig. 88 is a vertical sectional viéw -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; : ) o

Fig. 89 is a horizontal sectional view on the line
8989 of Fig. 85 showing the pair of movable

_ball retaining members and the stationary abut-
ments disposed above the ball retaining members
in. & position such that the movement of a ball
beneath - the stationary elements will preclude
movement of the ball retaining elements;

pins which control |

' signature is acted upon:

enlarged horizontal sectional view

&6

FE
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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
geveral which are associated with and-control the
_ pneumatically operated automatic clutch throw-
- out mechanism; : :

Pz, 91 is a schematic diagram of the me-:

chanical . transmission of the entire machine;
Fig. 92 is & schematic diagram of the air cir-
cuits of the machine; and . R
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. - . i )
The embodiment of . the machine - chosen for
iliustrative purposes in the accompanying draw-
ings discloses a signature _
structed in accordance with the teachings of the
presentinvention. | o B
~The signature handling machine comprises &
unitary structure including  a plurality of indi-
vidual stations at or in which separate opera-
tions are performed on 2 signature. : c
“The collective effect of the several individual
operations on the signature results in the pro-
- yision of a signature handling machine which is
capable of removing :
stack or pile on the signature feed station; de-
livering - them in- spaced relationship -onto a
moving = conveyor; - advancing ~ the = signatures
through & 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

handling machine con-~ -

individual signatures from a

40

~ travel of the filled signature.’

[y

~ the moving conveyor.’

" action of an auxiliary

33 5
sheet feed station; advancing the filled signa-
ture into the gauging station, wherein the filled

n by gauging mechanism to
determine the accuracy of the opening and in-
setting operations; and then advancing:the sig-
nature into the discharge station from which it
i$ 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
them to a feed table, advancing them on the table

-and. depositing them in upright ‘closed position

in spaced relationship on a moving conveyor.
.- The signature opener station comprises & 8e€c-
tion of the machine, adjacent the signature feed
station, inte 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 niechanism is
adapted to be manusally adjusted’ to effect the
displacement of any predetermined n}umb'er'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 ¢olor-forms, and mech-
ahism, to be hereinafter more fully described, for
withdrawing individual sheets from the stack,
transferring ‘them 'to a 7eed  table, advancing
them on the table, and depositing each sheet into
an opening formed in the signature.

The gauging station -comprises . & section of
the machine, - adjacent the sheet feed station,
into which the filled signatures are advanced by
The gauging station in-
to- be hereinafter more spe-
disposed adjacent the path of.
The advance of -
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 gperation, 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 sigriatures are advanced
from the gauging station under the intermittent
conveyor. The signature
discharge mechanism, to be hereinafter more
specifically described, engages the filled sighature

cludes mechanism,
cifically described,

“to raise it from its suppoit and discharge it from

the machine under automatic control of the
gauging mechanism which includes mechanism
adapted to effect the segregation cf incorrectly
filled signatures from those which are correctly.
filled. ) ) '

GENERAL -MACHINE STRUCTURE

The machine comprisesa hed or base ‘I upon
pluratity of longitu(_iinally spaced par-~

which a.




- allelly disposed: upright; frame members 2, 3, 4, Dlete on the feed: table, signature deltvery chute:

5; 8,7, 8and 9 are anchored. - These spaced frame signature gripper jaw, signature separator: foot;
members: sexve 40 supprt the. various ‘meeha-: ' - vaeuun, signature picker grm, valve :means: for
: nism_sz-:whiehrmm.the‘compqsi;t:e:mach_ine. The ! establishing. vacuum. to signature engaging vaci-

signature feed statien includes. mechanism . CUDs: o said: picker arm; the other: bank:of
between or supperted RY:the frames: 2 angd. 3 signature opener mechanisms; the: other side. of
The: signature -opener: mechanism comprises e T the auxiliary signature conveyor, the other side.of
Inechanism lying hebween frames. 3. ang 4, - | the signature reregister- mechanism, valva means
e o7 fox- controlling Yacutm: to. the sheet’ feed rollers
and 6and T. The signature gauging; station les (3] in . the. first: sheet: feed - station, sheet: feeding
between. frames- 1. and 8. The - signature dis- ' means, Vacuum: sheet; picking: devices on: both
charge station lies: between frames §-and. 9. sheet, feed stations, and valve, means for: contrpl-
- A comveyor: frame: (8, Carrying:: an- endless ling vacuum 'to,'th@fShee\‘;::feedfro]lersz:in;‘the;‘-se'c.-, ,
chain signature conveyor t4; ‘extends.through the ond sheet feed station. ST e
several stations:of the machine and is . j it Sl IS TS i
for: vertical adjustment With: respect: to - the sta- i MAIN . SIGNATURE CowvEYoR Assemrry |
tionary: upright frames 2: to: 9 inclusive, to-fa~. L
cilitate the setting up:of: the:machine toaecom-~

The main signature C6nVeyor assembly inclades

modate signatures of: various, widths. ihe conveyor frame (0,and. the. conveyor chain
tod ¢ ‘ a u’ ‘ oo g 1L trained about a DRir. of. sprockets-21 and_28.
’ GENERAL TRANSMISSION: R °&Spmcket 28.is. journalled .in & yoke' 29 provided

‘ . ‘ Cae T ‘With manually operable means in the form of 3
The general transmission. for the machine (sge- screw; and.nut .30:%0. permit adjustment, of the
Fig. 91). comprisés an electric motor 12, molnted conveyor. chain to. proper ‘tautness:  The upper:
on the base in the signature. opener station, . . and lower. runs of the chain are. supparted.and
brovided on. its shaft with a pulley 13 which 25 suided;frespec.tiV<:ly-in:_f_m»embersgal;and_ 32, Up-
drives-a pulley f4.0n a power. take-off: shaft |5 right. frame. membe:s_;\,z,;_l and 9, are..provided
through-a belt 16, ~A.spur, gear |1 on.shatt 1§ - W;Lth"slpts-afox,guidin&tbﬁ conveyor in its: ve -
meshes With a spur gear 18 to drive aclubch shaft' adjustment, and preventing lateral. displacement
8 through  a manually. operable: clufch 20, A . thereof. The Iemaining, upright fra; e members
spur: gear 21 on: shaft 19 meshes: with a spur. 30 through which the ‘conveyor frame. passes. are
gear-22 on a. power take-off shaft:23; . Additional provided.with - cut out portions. 0. permit: its. ver-
power. take-off: shafts. 24, 25.and 26 are driven . tical. movement, .A:hand erank 33 fixed: on &
in the same- direction and-at the same speed of shaft 34, Whi-ch,is.j‘oumal:led@in‘Suitafble;.bsear ing
shaft 23 through chain and sprocket connection. .. brackets on: the. frame 2. (see Fig: 13), ides
therewith.. The- Several. power take-off. shafts 5° means for. elevating and lowering the: signature
are- disposed lomgitudinally of the machine ang, . conveyor #0.. As the.crank 33 is Totated, a, worm
are journalled in- the upright frame mempers 35, ﬁxeds,%‘Shaft»‘%..eﬁecﬁsamta#wn Oof 2 worm
thereof: Shaft: 15! is provided: with means. for  Wheel 3¢.fixed. on- 8; shaft 31 which is disposed
driving -2 plurality of: vacuum. and pressure 40 B parallel relationship with- the. conveyor, A&
bumps to be hereinafter more. specifically men-" - Pair.of pinions -88.. and 38 carried. by the shaff
tioned. ' Shafts 28, 24; 25 ang. 28: are provided i1 mesh-w.x_'e_spe.otme'ly With:- rack elements- 44
. with. crank; cam; and’ gear means_for: effecting = aBd: 4l (sée. Fig. 34). secured to, the: conveyor
' fhe operating movement of various mechanicms  frame 10,  Thye the entire conveyor may: be-eles
. located in the several stations of the machine. . - 45 Vated: or lowered; at. will: by rotating the crank
L0 Powers take-off shaft 23 extends the full length: 38, to: agjust -its: elevation to;‘»accommédaté;.‘siga

:-of the machine and is: brovided ‘with: separate - natures.of various. widths, - The-conveyor chain
means: for: effecting:the operating movement'. of 11" comprises a: plurality. of: Jiniks-. provided with
the following. mechanisms: the signature picker Breoved signature supporting: elements 42’ which

. -arm; the several valve plungers. controlling the 0 cooperate to form- g continuousg-mov& adapted
airpressure. to the signature opener: station; thé - to receive. and support: the siginatures-fin-upﬁgﬁﬁ

- :PReumatically: controlled. automatic  mechaniesl Position. ;' Signature contacting: pusher. blocks: 43;
de-clutching mechanism; the mechanical: dragq - ‘which impart CONVeyor movement: to - the signa-
mechanism for ‘maintaining the. signature. in. ' tures, are inserted’ at equally: spaced ‘intervals
proper: position on- the conveyor; the sheet: féad :55-along’ the’ conveyor-chain’ . These blocks 43
Joggers-in - the- sheet feed" stations. ‘the - Valve: also serve to-maintain the advanceof{ti;e’fs,i*gjia‘-
plunger‘for‘controuing, the vacuum to the sheet - tures in proper spaced relationship, ~ -0
delivery devices; the caliper 'mechaIﬁsm, an-gux-. : 'l‘l’l&\sigrzlat‘ure conveybr-'drive' (Fig. 19) “com-

- lliary belt conveyor for the-signature drive, the brises a bevel gear 44, fixed on the Dower take-off.
signature gripping -dlfs;charge"mechanism,jtzhe sig<- 60 shaft 24; which meshes with and’c . 8. bevel
hature jogeer on the discharge table and ike Sig-~ .. ‘gear 45 fixed on 2 vertically disposed splined _
nature discharge fly; B o sbiaft 45, ' The splined bortion of shaft 46 carries -

-Power take-off shaft 24:is provided with means a; bevel. gear. 41 journalled in a’ ‘bracket ‘A8, at~
for driving the main signature conveyor and: ' tached to.the conveyor: frame, 10, which also - pro~ -
also for-driving the signature accelerating means, - %9 vides: a. journal for. a. conveyor. drive: shaft. 49

‘Power take-off shaft 25s Provided with means - carrying at Its.outer:-end a bevel-gear 50, in:cone.
for effecting movement. of signature engaging stant, mesh with the gear 47, and intern iate
fingers disposed’in a chute in the signature feeq - its ends has keyed. thereon the: driving. sprocket
station, means for drivihg one bank of signature 70, 21 of: the: soaveyor- b - When, the: clutch: 28 is
opener mechanisms,.one side of an auxiliary 'sig-" " engaged;  the: ‘conveyor:is: continuously:: driven:
hature. conveyor and-also a- signature reregister- thromh‘;the,LmaMissiomjust,‘dmibeck to:effect;

ing mechanism., ‘ IR advance. of: the: upper: rup’ of: the:conveyor from
Power-take-off shaft 26 is. provided with means . the:signature feed stati o through the:signature
- for: effecting movement: 'of: the- signature:‘pnshen 75 openeg:,.sheet:feedranﬂz;into.the'ca.'lip‘er: station;. :

termediate
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SIGNATYRE -FEED-STATION

»Fzguresl \2,23, 649;-12,-¥5; 18-20,6nd 3441 inel.
Sheetsl 2,-3, 8 8, 11,714,:37,18, 19, 27*cmd 28.

The swnaLure feed station, comprises: the. first
st‘,a.tzon of .the. .machine and, ,mclu,des -ZENeF _y
- that:mechanigm adjacent. frame, upright.2 ordis-
ipesed. between .and;supperted. Ry- frames. 2 2nd. 8.
Aplate. 51 mounted:-pniand lying-between, mera-
Jers .2 and .3 .forms.a signature . feed. Lable.
(pan" of .auxiliary. upright-frame, members B2, zmd
.53, mounted nespectlvely on.members, 2. a!m 3
qerve 10 Supporh . the mechamsm 50 transfer
. signaturss -from.a. .stagk Lo .bhe . Lable 5! The
.signature ..stack . sypport . «comprises . the thori-,.
zontally.s dxspesed plate-84. pesitioned: above, and”
between : mnmbers .2 cand. 23 -and Jlocated on
the - flont or. operators sade,‘,of .the. machine.

,’r,he arm. 1I

?7

'Dhasf ex:kmnr movement is, trans—

.-mitted to the:plate 18:through the connectmg

2An30-

115

.The plurality of wvertically- disposed ~adjustable

_guide rods 58 serve to-alisn.a-stack, ignatures
-placed. upon: the; plate ;B8. - The. ﬁrut stepiin, ef-"
-fecting bransfer. of successwe;slgnatues ‘hegin-~
. ming. at. the: bottam. of. the skack. comprises means
for-engaging. the bottems .signature.to.Jower. the
_front folded-edge thereef. This. mechasmsm (see
Fig. 20) comprises a pair of vacuum cup: -sig-"
_nature. engaging -elements 5§ .supported on an
~axm BT pinned; to shaft 58, which is journalled ad-
Jaf‘ept its extremities-in.a pair of links 53 .which
in . turn are wockably: mounted . -agdjacent . their
outer extremities on pins.&8 supper ted in brackets
.52..and -53. . The mechanisms.for. effecting the
required. rocking. movement of  the vacuum cups
rtoward.snd from: the- lowermost.signature -of the
. gtack comprises-a cam. 8l -keyed to.shaft 28.
cam- follower 62-is carried by.an arin 63 mounted
on -8.shaft 84-carried by frame member 3. The
cam-follower:.62- is retained -in .conbact with cam
Gl by means .of a:spring mechamum 85 A con-
.necting- rod .66, is. rockably-: mounted at one end .
on .a. pin. 87 oarrxed by the. arm 63. The other
eng-of the connecting vod:§5.is received in-a mem-
_ber .which: is- 30urna11ed on.the shaft 8§. The
ends-of rod; §6 are provided with serew threads
and nuts . to pmmlb propet - adiustment of its
- length in order that the eorrect movement of the
- vacuum . cups toward and from the signature may
‘be had. . After: the. forward ;edge of the: bottom
°1g11ature has.been.lowered. from the. remaining
-signatures on the-stack,.a pair of; stackrengaging
feet 88, are rocked:inwardly- between the lowered
. signature and the: remaining . signatures in the
stack. 'The mechanism: for effecting the recking
movement of the feet is operated by.another-cam
BB (see Fig.-19) keyed to shaft-28. A eam fol-
lower. 78 is carried by an ari: T4 which.is pivoted
on o pin 12 mounted on. frame:2. The carm fol-
;oﬁvel ﬁ@ is maintained in contact with. the ca
.58 by the action of a_coil spring: 13, A connmt—
ing rod: 74 has one end thereof .connected to the
_arm.T1 by means of the yoke. 15. .The other end
of the rod 14 is-attached. to plate 16 through.a
similar-connection.  The rod: T4 is provided with
.screw thresds and-nuts to permit adjustipent as
o dength- so- that. the:proper. movament of the
feet B8 may be imparted through rotation. of the
cam 89, 'The plate 16 is pivotally mounted on 2
shait 77.and -carnies .an auxiliary: shaft 18 to
«which the feet 88 are pinned. “An . arm- 18.which
is also pinned fo: the shaft:38 extends upwardly
. therefrom and carries:on. one extremity:a: -roller
,,au adapted to be received in:and: follow: the con-
. tour: of a.-gam;groove 81:formed: in a.plate .82
.which is-fixedly.mounted-on rods:1T.and 3 sup-
.portedrhetween the uprights:zb2.and: 53. 1 Rota-

A

20

425

35

- 40

45

50'

~bracket members cayried on; the sha
. or‘d arm: 9? (aee E‘Ig 18)- ,Whmh AEIEN!
55. d :

60

G5

70

75

-plate ¥
paevement

-nature has - been
.means, of . the MACHINIL, GUPS qB nd the: feet. 68

~to a.sha
Jthe
- paembers: 52 and-

(88,

-:_,:9% is rocka
g pin. ~Me
[t toward they footy92- withy Whl“h itz cog] nnmtes 50

-naMed  for .axial. sliding:. mevem”nt
. extremity of the-congecting rody89 is- actiasbaihly

53,

- stack.
.69 when the armehasreached its:forwardmost,er
- signatiyre. gripping pobitien. The ;jaw repains
in closed:position untilsuth:timer astihe signa-

rod-14 and. results +in:the; -raising. and Jowering
of -the reller 80 in.the gxoeve= 81. -Singe.the arm
carrying the rollers and the feet 88 are pinned: to
the.common.shaft:-18, the.xogking: smotion, the
imparts . Jhe.advaneing. and; rebra
~requiredito pigce the: feet, §8,1n.5 a,c,k
suppoxtmgj_- osition - whe eTInest; mgna—
{ure has-been-removed,-and ae feet; after
the-lowerraost, natuge: has(,been withdza -0
permit-the stack:to- “be.supported wholly. by the

. plate 84,

edgerpi;the dowermost: sig-
wered from the sback . By

After the -forward:;

pportq the,ze-
ignabuse pi c‘ﬁzel
engage. and re-
3Y5e bhose 18-

have- mcved _to B —peéatmn &o

mec_ha_n;sm comp(,

~uppermost Temities 10 :
. +Timed, g:cwl;mg amovement
is 1mpartod to: the azm §8;Trom -power take-
see -Fig.:18):; t.hrough =N c;a,nk i
: 128 gmd &ceaﬂectrllv _Gd

”ne'nner 88 Wk E
“The, upper extremity: 2061
S’!: is conne_ctéd- by Feans:; a,\ yoke: &9,
: ¥ },ﬁrﬁ,rmty ofyan. arrn—'?sﬂ
the: Sha IinB" Lhe

moum;ed xadaasemt hhﬂ foot
ion.ds imparted o the wWwe93 . to g

grip:the lowered signatuxe, bJ mﬁemsy of <the
carn 89, .previously: regerred to: (seeu.;b -19),

th-’mwh g:hal _extnrdln portmn of tbe alm J!

C ,{,hn free‘ V}d o;
-the,apm 85 is.

to a sha_ft_hdﬁ Wh,x _h S

A s°c~

ke «98 m‘whmn the
g. ¥od 88, 1s-jour-
The-lswer

upner eytremuty ‘o

mounted in a yoke 128 which is;pivelally. Fount-
ed-on a-rearwardly.exbtending: portion-of; theyjaw
A Jost-aotion: mechanism,; in: the.form of bE:
collar- 181 pinned, to the red,88: and. a. coil:gpring
102 -surrounding the;red: 89 .and ; d1s«p0q3d be-
tween: thevcollar 401 and the:r yokey§8,. normally
tends- to Tetainithe movable; jaw:-88.in. .contact
with the [oot+92; formed.at.the lower end:of 1m

84,  The-contour ;of cam €8:1s: sueh, that - the

movable jaw 183 ~remains: epen Ahroughout pthe
movement of:the arm 841 toward: the: signad

The jaw §3 closes under.action: ofthe cam

fure.-has sbeen - withdrawn  from: fhe sstack wand
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swung forwardly and’ downwardly to ‘a position
~on the signature feed'fable-5! where it is re-
leased by operdtion of the cam 69 which effects
the opening of the'jaw $3 to release the gripping
contact between the picker arm 84 and removed
signatute,
After the sighature has been deposited on the
table 51 it is advanced on to a feed roll 103 by
means of a pusher plate 104 (see Fig. 37) which
is adjustably secured to & slide block {05 guided
for reciprocating movement along a channel |06
formed 'in" a supporting member- 187, Motion
‘transmitting connections for effecting the recip-
rocation of the pusher plate {04 comprises a
crank pin 108 (see Fig. 18) formed on the outer
‘face of a cam 108 secured to the power take-off
shaft 26. A connecting rod 110 has one end
thereof journalled on the pin 198 and the other
end thereof is pivotally mounted on the free end
of an arm 1| which is pinned to the rockable
shaft 64 provided intermediate its ends with an
upwardly directed arm 112 (see Fig. 37) which is
also pinnéd to the rock shaft 64. A conhecting
link 113 is pivotally mounted at one end to the
_upper extremity of arm i 2 -while the other end
thereof is pivotally mounted on a pin (14 secured
‘to-a depending boss-115 formeéd integral with the
‘slide block: 106, " As ‘the power take-off shaft 2§ is
rotated the crank pin' 108 éffects the racking ac-
tion of shaft 64 which in turn is transmitted to
arm 112 and link {13 to' effect reciprocation of
pusher plate 104 toward and from the feed roll
103. The adjustment of the pusher plate 184 on
the slide block™ 105 'is provided to permit the sig-
nature to drop freely ahesad of the plate 104 as it
is deposited on the table 51 thiough 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 I 1§
(see Fig. 20) which are pivotally mounted on a
shaft (17 journalled in frae members 2 and 3.
Each guiding finger carries a rubber tired fric-
tion roller {i8 which Térmally lies in contact
with the feed roll 103." The feed roll 103 is car.
ried by a shaft {19 ‘which is journalled in frame
members 2 and 8. The outer-extremity of the
shaft 119 is provided with a sprocket wheel 120
(see Fig. 19) which mieshes with the chain

_trained around the sprocket wheels on each of !

the power take-off shafts 283, 24, 25 and 28,
The feed roll 103 is therefore constantly driven
when the machine i1s in operation, so that when
' the pusher plate 104 moves the signature over the
roll 103 and in contact with the rubber tired roll-
ers {18 the signatiire is gripped therebetween and
fed forwardly and downwardly into and through
a signature -delivery chute 121, and between a
plurality of signature guide straps 122.on to the
conveyor chain I 1.

The signature chute 121 is mountetl on g shaft
123 which is journalled in frame members 2 and
3. The outer extremity of shaft 123 is adapted
to receive an arm 124 (see Fig. 18) which is
pinned thereto. The cam 109 on power-take-off
shaft 26 provides means for oscillating the signa-
ture chute through a cam follower 125 carried by
a pivoted arm 126. The lower end of the arm
126 is provided with spring urged means for re-
taining the follower 125 in contact with the cam
109. An adjustable connecting link 127 is pivot-
ally mounted at’'its extremities to the free end
of the darms i24 and 126, The chute (21 is
rocked with the shaft 123 so as to present itself
adjacent.the feed roll 103 to receive the oncoming
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signature ahd:then to réck outwardly so as to
move the signature away from the roll .i03, A
plurality- of -signature engaging fingers 128 (see
Fig. 20) are disposed on a shaft 128 which is
journalled in frame members 2 and 3. An arm
130 keyed to the shaft 129 carries a cam follower
131" adapted to follow g cam 132 keyed to the
power take-off shaft 25. A second arm 133 is
also pinned to the shaft 129-and is provided at
Its outer extremity with spring urged means for
retaining the cam follower {31 in ‘contact with
the cam 132. A plurality of collars 134 serve to
position the fingers (28. Each colldr is provided
with an outwardly extending ear #35. This ear
Is adapted to be contacted hy an adjusting screw
on each of the fingers 128 so that the elévation of
a downwardly extending tip 136 on the fingers
may be properly adjusted: As the cam 132 ro-
tates with the power take-off shaft 25, the shaft
129 is rocked'to cause the fingers to drop behind
the sighature lyitig 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. B ' S

An guxiliary signature _drive mechanism com-
prising a pair of discs 1371 (see’Fig. 20) provide

" means -for initiating forward movement of the
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signature prior to the timie ‘that the signature
pusher block 43 of the chain |1 contacts the rear-
ward edge of the signatire: This ‘auxiliary drive
mechanism is provided for the purpose of -elimi-
nating the forceful impact of the pusher block
43 with the signature which, in the absence of
this drive would be at rest. The discs 137 (see
Figs.-20 and 39) are driven from the power take-
off shaft 24 through & pair of bevel gears- 138 and
139 keyed respectively to shafts 24 "and (40.
Shaft 140 is provided with a pair of oppositely
faced bevel gears I4i-and 142. These gears mesh
respectively with bevel gears’ 143 and 144 carried
by vertically disbossd shafts 145 and {46 respec-
tively. Shafts (45 and 146 are respectively pro-
vided ‘with spur gears {47 and 148 which mesh
with and drive a spur gear 14$ formed integral
with each disc 131, By reason of the oppositely
faced bevel gears 141 angd 142, the discs 137 will
be rotated in opposite ‘directions. Each disc is
provided with a' signature contacting surface.
This surface extends through only g 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 131 will
tend to be increased. In order to facilitate this
action, the disc mounting means which - com-
prises a casting 152 is permitted some movement
about shafts (45 and 146. Bach disc mounting
means is provided with an'ear 153 which lies
between an adjusting screw 154 and a spring
urged plunger 155 (see Fig. 39). The adjusting
screw 154 serves to limit the inward movement
of the discs (37 and the spring urged plunger {55
provides a resilient means for maintaining pres-
sure hetween the signature contacting faces of
the discs. As the signatures are received upon
the conveyor i1 they pass between the cut away
portions of the discs 187 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 s@ that the signa-
ture is traveling at approximately the same
speed as the conveyor 1i when the pusher blocks
43 contact it, . :

It will be understoed that the mechanisms
which have been described up to. this point. for
removing the signature from the stack in the
signature feed station and: advanging it to the
point where it is deposited on eonveyor i1 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.

As the signature is contacted by the pusher
elements 43 of the conveyor chain i1 and:-ad-
vanced toward the signature opener station, it
will pass between vertically spaced paralielly dis-
posed signature guide bars 164 and- 189 so.as 1o
maintain the signature- in upright position
throughout. its travel through. the refaining
stations of the machine. These guide bars 164
and 65 are supported by mounting brackebs 168
and 187 respectively. As the conveyor is adapted
for -vertical adjustment to compensate for varis
ous widths of the signatures the guide bar
prackets 166 and (671 are adaptsd. to:be mounted
on pins 168 so that the bars 184 and 185 may be
swung outwardly as the corveyor frame 10 is

elévated for thé recéipt of a narrower signature. -

The provision of means. for displacing the guide
bars in accordance with elevation of the con-
veyor assures the maintainence of iateral support

tor the upright signature during its fravel

through the machine. ,

As the signature is moved forwardly by the
conveyor i1 it. passes from the sighature feed
station into the signature opener statiom..

SIGNATURE OPENER STATION

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

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

The signature opemer station comprises the
second station of the machiné and includes that
mechanism lying between’ upright frame merm-
bers 3 and 4. The opener mechanism comprises
generally two banks ‘of signature contact " gle
ments disposed above and on opposite sides’ o
the signature corveyor Il. The mechanisms in
edch bank of opener devices are identical in
structure and operation and. are distinguishable
merely in the staggered relationship of the sig-
nature contacting elements. Each bank of
opener devices is driven i Gependently from sep-
arate power take-off shafts, however, they. are
driven in properly adjusted phase relationship
so that each signature contacting élemeant Wwill

contact an oncoming signature adjacent th

and forward edge as the conyeyor urges she sig-
napure through the opener station. A palr of
opener supporting castings 261 which are hoxi-

zontally disposed and in spaced relationship
above the comveyor |, extend between frame

‘members 3 and 4 to which they are secured in
any suitable manner. Each casting 204 serves fo
support one bank of opener mechanisms. together
with an associated auxiliary signature conveyor
mechanism. A plurality of mating gears 202
and 203 (see Fig. 42) are rotatably mounted on
stub shafts anchored in and extending down-
-wardly from, the castings 204. Gears 202 are

a5

each provided with an extended. arm- 204
constitutes the signafure engaging membt
mating gears 203 are idler gears inferpose
tween adiacent operating gears so that the.
5 tion of rotation of the operating gears: bY ms
? 204 carried thersby will be.in the sape direction

2 the movement of the signature Which passes
bhercbetween. The arms 304 arg. Rreferably
fixedly mounted o the bothom surface of the
gears 202 although they may he formed, integral
therewith. Each arm 204 lies beneath the

202 and extends. outwaydly therefrom a sif
distance to confact the passing
travels through the opener
204 is further provided
adapted to be energized as |

the oncoming signatur
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sheet thereot and draw-if g
the remaining sheets of the sl

opening therein as the signature passgs

opener device. o
A ‘plurality of sheet defiecting elémens 200
are mounted in spaced. relationship along a
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5o as to form abutment meapns Which

Y
the deflected sheet in a path rearwardly apd
low the nexi s : e

30 member 284. The element; OV

with signature slitting k
movably. attached. to t
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45 2pplied and utilize

nature to be opened is of the '\
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es 218.
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is ‘provided with a pl alify. va':g_ ; :

45 bo-project a jet of ail in a dif
¥ against the leaditig €dge of fhe Sig]

approaches afid is at

engaging arm.204. i

by ihe

The paik of signature opener devices or

5o ODerator’s side of the machine is dif n D

20 “tte power take-off shatt 26. The bank of §
far side of the

ture opener devices on &
’ M. the power

%5, The drivé from the¢ power tak
26 to the Gpener devides an the oF
of the machingé comprise
geay 205 which lies ad] der gL
ber 4. 'The gear 205 Is provided with
of clutch testh 286 (se¢ Fig. 24) ‘whi
adapted Lo receive coo e clutch te
a collar 207 which is provided “five’ equal
receive a key to ad-

justably fix the collar in desired angular
tion on the shaft 28. ‘The gear 205 meshes
o5 idler gear 2868 which drives a horizoptally dis-
posed shaft 298 through gear 219. 'The ohposite
end of shaft 20§ carries a bevel gear 2Lf which
meshes with a mating gear 212 fixédly m
on a vertically disposed. shatt 243 on wi »
of the gears 202 is fixedly mounted. "With ofie
goar 202 driven, the mating idler gear 203 and
remaining gears in the train will alsd be driven.
Power take-off shaft 2§ is provided with ajm iden-
tical driving train fo furnish power for driving
the other bank of signature opener devices. An
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auxihary mgnature conveyor -mechanism’ 214 is
stipported below castings 201 by means of rods
218.- This auxiliary- s1gnature conveyor (see’ F'1g
43)--comprises ‘a pair’ of plates 216 lying in-a
horizontal plane abave and in parallel relation-
shlp “with “the ‘conveyor If. - Each plate 216
¢carries a driving sproeket 217 and an idler sprock-
et 218 -about’ whlch dre trained conveyors 218
and 220. 'The links of conveyor 220 are: pro-
vidéd’ wn;h rockable “spring urged fingers 221
adapted to ‘hold- the signature firmly between
'conveyor ‘cHaing 219 and 220 as the sighature
is ¢arried tlirough the opener station. 'The-drive
for each’ side -of' the auxiliary conveyor is tdken
from the opener mechamsm lying directly above
by ‘means- of ‘an idler gear 222 in mesh “with
the gear 202, The' idler gear 222 meshes with a
géar 223 fixed to the upper end of a shaft 224.
'The lower end of the shaft 224 carries the driv-
ing sbrocket 217. “The speed of the auxiliary
conveyor chains 219 and 220 is slightly higher
than’ the speed ‘of the main conveyor 1} so that
the: SIgnature is' drawn away from the' pusher
‘blocks 43 carried by the main conveyor I} dur-
ing its travel through-the signature opener sta<
tion. In order to return the signature to’ the
control of the main conveéyor it is desirable to
retard its speed and effect proper reregistér of
the szgnaure with the main conveyor. The mech-
anism for effecting the reregister of the signa~
ture comprises ‘s 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 mechanlsm is maintained
in fixed re]atlonsth with the conveyor while the
other half- thereof is provided with means for
movmg “the disc toward and from its companion
‘dise in tlmes relationship with the advance of
an’’ oncomlng signature so that the oncoming
slgnature is grlpped. between ‘the faces' of the
dises’ after the 51gnature has been discharged
from' the auxmary conveyor. The linear speed
of the signafire is then reduced to that of the
dis¢s until such tlme a5 the pusher block 43

on the main conveyor 1 gently abuts the’ rear- .

‘ward edge of the signature to again control ifs
forward motion, ay 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 tne ‘reregister mechanism comprises” a
spur ‘gear’ 226 “attached to or formed integral
’Wn:h sprocket 217, The shaft carrying disc 225
'1s also provided with a spur gear 227 which is
dnven from gear 226 through an idler 228. 'The
drive for the laterally movable disc 225 is effected
through a sprocket. 228 carried by or secured to
sprocket 218 of the conveyor chain 228 and a
‘similay ‘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 a8 spur gear 23{ mount-
ed on a shaft carrying the sprocket 2i8 and
sprocket 229. This gear 231 meshes with a mat-
ing gear 232 which is provided with a crank pin
233. Motion of the crank pin is transmitted
to abell’'crank arm 234 through a rod 235 which
passes through’ one arm of the bell crank 234.
The otlier 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
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frame members &, 5, 6 and 1.

‘are withdrawn from the top of the pile.
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crank pin is greater thah the reqiired movement
of the disc to- effect its contact with or with-
drawal from the signature on which' it is' oper-
dting. This lost motion :mechahism - com~
brises a collar 237 pinned to the rod 235 between
its connection’ to-the crahk pin 23% and ‘the
arm -of the bell crank 23%.: A €oil “spring- 2328
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 248 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 241 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 companicn disc
by reason of abutment with one arm of the bell
crank 234.. - -

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

SuEeT Feep STATION

Figs. 1,2, 4,7, 10, 13, 186, 27, 28, 53—6‘5, 6770
_ inclusive.
Sheels 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 machine 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 shations lies
between frame members 5 and 6. The two sta-
tions are identical in mechanism and operation
and therefore a description. of oné will suffice for
both, identical reference characters are apphed
to hke elements in each.

A sheet pile supporting member 391 is adapted
for removable application on a plurality of ele-
vating chams 302 (see Fig. 27) which are trained
on driving and driven sprockets 303 and 384 re-
specmvely These sprockets are journalled in
frame members 365 adapted to be secured indi-
vidually to the forward upright faces: of main
A plurahty of ver-
tically disposed’ spaced sheet pile guide bars 366
are supported on cross members attached to
frames 4, 5, 6 and 1; the oitter bars are laterally
adJusLable Wlth respect to the remaining bars
and are provided with outwardly extending
flanges which serve to position and guide the
sheet pile on the member 30i. 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 307 is
journalled for rocking movement in frame mem-
bers 4, 5, 6 and 1. A cam 308 keyed to shafi 23
(see Pig. 28) effects the rocking movement of
shaft 387 through a cam follower roller 309
which is carried intermediate the ends of an arm
310 which is pinned to shaft 307. As the cam
follower 389 raises and lowers with the contour
of the cam. 328, the shaft 307 is rocked. An arm
311 rockably mounted on shaft 307 (see Fig. 27)
extends both upwardly ahd dewnwardly from the
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shaft. Oneend.of apawl 342 is pivotally mount-
ed on -a pin carried by the lower extremity.of
the arm 3{1.. The free end of the pawl is:sup+
ported on the face of a .ratchet 313.which :is
pinned to one end of a shaft 314 journalled in
a bracket 3i5 supported by. one_of the frame
members 305. A bevel gear 316 (see Fig. 56)
is. pinned to the .othér end of shaft 314 and
meshes with a mating gear 311:pinned.on shaft

318 which is also journalled -in ‘the-bracket 318, 1

‘Shaft 318 is provided -with & pair of worm ele-
ments 319.disposed. on either side.of the bracket

315. The worm elements 348 mesh with worm-

wheels 320 which .are ‘keyed :to shafts 321 that
.also carry the driving sprockets 303. for chains
302. The.shaft 318 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:304. From the foregoing' .de-

scription. of the:mechanical means for effecting .

movement.of the. elevating chains 382, it will he
noted that the intermittent operation of the. pawl
312 'on the ratchet 813 is reduced. through: the
worm.and -werm wheel 39.and 320. The ‘eleva~

tion of the.pile.supporting. member 30f is:meas-

ured in thousandths.of.an inch per.revolution

of the power take-off shaft 23. . .
Mechanism. for effecting:the removal of.suc-

cesgive sheets from the top ofsthe 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 305. 'The rock-
ing movement.for shaft 323 is. imparted  through
the actuating mechanism from cam 3088 (see Fig.

28) and follower 30¢ carried by the.arm 3i0.

The extremity of the :arm 310 is provided. with
means for pivotally. mounting .one end. of -a eon-
necting rod 325. - The other end of rod .325. is
pivotally mounted on:thefree end of an.arm 326
which in turn is pinned to the shaft 323. A
guide block 3271 fixed to one of the frame
members 305. serves. to guide the red 325 :in its
axial movement. In. addition to. the guiding
function of the block 32T, 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 red 328 provides an
aiutment for the other -end-of the spring 328
which serves-to retain -the-cam follower 309 in
constant contact with the cam 308. E

. The means for imparting: the rocking action
to the shaft 324 comprises-s cam -330 fixedly
mounted on power take-off shaft 26 (see Fig. 28).
A cam follower 331 ig-rotatably-mounted on one
arm of -a bell crank 332 which in-turnis rock-
ably mounted on a-pin 333 carried by eone 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 ‘hlock 335 and terminates at its upper
end in & pivetal mounting on the free -enct of
an arm 336 which is pinned to-shaft 324, A -coil
spring 337 surrounds.-the rod 334 and is rétained
between the guide block 335 and a collar 338 to
provide spring urged means- for retaining the
follower %31 in.contact with the cam 339.

The means for elevating successive sheets from
the pile and transferring them forwardly to.de-
posit them on a table portion 338 which is sup-
ported between frame members -8 and 5. or 6 and
1 comprises an arm 340 (see Fig. 27) provided
with vacuum cups 3&{ adapted to.engage the up-
permost sheet and, by reason.of the vacuum, ele-
vate the sheet upon .movement: of the arm 345,

Two- separate.movements\are‘imparhed- to the arm !
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:pivotally.connected to.the freelend of an.arm \aﬁﬁ

-adjacent the forward edge thereof.
. weight -348:is slidably mounted on a rod 350 (see

_counterweight from the pivot pin.
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340 one, a dorward and rearward movement is

impdrted from the shaft 323, and the other, an

tupward. and downward - movement: is imparted
from the. rocking action of the shaft 324. The
rearward-end of the-arm 349.is supported by &
shaft 342 which is jeurnalled in a -pair.of links
343 which.in turn:are: pivotally mounted.on pins
carried by the lower.extremity of -arms 344 which
inturn are pinnedito the shaft:323. The rocking
action of the shaft 323 imparts a rocking motion
to the arm 344 which in turn moves the arm. 340

“forwardly and rearwardly. A comnecting link

345 is pivotally attached at its lower end to the

.arm- 340 between the shaft 342 and the vacuum
1% .means 344, The.upper end of the link 345 i

;. 1S

which: in turn is-pinned.to the shaft 324, Rock-
ing motion.of the shaft 324 imparts a vertical
movement o the arm . 386..and also to. the .axm
340 through. the link:345. ~By xeason of the ahove
mentioned .connections to the arm 840, it will
be understood:that:the:path of travel'of the.sheet

engaging vacuum means: describgs an arcuake

path: in- traversing - its forward .and: rearward

‘movement., In each instance the lowermaost path
_of travel ‘lies at the extremities of the forward
-and rearward motions. By reason of this condi-

tion it is possible to engage sthe uppermost sheet

‘of the pile at the rearward.end of the path..of

‘travel of the arm 340 to elevate .the same from

J4he pile when vertical movement of. the arm -340
is initiated; The. elevated advancing movement

of .the arm: 348 will transfer the removed sheet
from the top.of the pile.on the tabie:389- whene

it . will be deposited .at the . forwardmost .and
downwardmost end. of travel of the arm -343.(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 sheefs to facilitate the .action .of
thig vacuum cups 581 in.effecting the removal of
the uppermost sheet. - Additional means: in. the

form of & foot 847 is provided to resist-the action
of the vacuum picker means in the event of the

-+ dbsence of an oncoming opened signature-to.re-
-ceive the sheet.
from the uppermost end of a vertically movable
‘bar 2438 which. is guided on,cross bars supported

This foot 347.extends cutwardly

by frame members 4 and. 5. The weight of the

s bar 348 is sufiicient to normally retain the foet

in. pressire contact with the top of the sheet . pile
A counter-

Fig.-10) which is pivotally mounted intermediate

its ends on a pin carried by one of the bars-308.

“The end of the bar opposite the counterweight

349 extends. beneath a pin 33§ anchored in the

pbar 348 to normally urge the same upwardly an
amount proportionate to- the distance of the
'The counter-
weight is so adjusted on the rod 258 that only
sufficient’ pressure .is applied by the foot 34T to
the top of the pile: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 8438 upwardly comprises an . arm 352

.pinned to the recking countershaft: 391. Thefree

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.holt. 354

and is retained in pressure contact with an ear

-35% .formed on member 331 which is. rockably

mounted on . the shaft 887, 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 préssure foot 347 upwardly
away from the sheet pile when the- shaft 307 is
rocked through the action of the.cam 388 on the
cam follower 3989 and arm '3{8. The bolt 354 and
- coil spring 355 permit over-travel of the arm 352
“withr respect to the movement of the bar:.348 by
-providing a suitable lost motion. connection he-
-tween arms:352 and 357: . .. .. -
LIAfter 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
10115 359 fixed on a shaft 360. -Additional sheet
‘delivery rolls 364 lie in suitable slots formed in
‘the table 389 at the forward downwardly turned
edge thereof. These rolls 36| are /fixed on a shaft
‘362, ‘Shafts 360 and 362 are rotated at a constant
‘speed- through a gear train comprising a gear
363 (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 350 and 352.
The sheets are retained in contact with the feed
rolls 361 by means of a pair of rubber tired rolls

368 which are rotatably mounted on a shaft 369 .

redrried 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 371 which is provided with a handle
312 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 2339, Additional

irubber tired rollers 372 serve to retain the on- .

coming sheets in contact with the rollers 361 and
direct the forward edge thereof downwardly into
‘a slot formed in a signature guide rail 373. These
rollers 37% are pivotally mounted adjacent the
lower extremily of counterweighted arms 374
‘which in turn are pivoted on a shaft 315 which
"is fixed in fingers 370. The counterweighted arms
374 retain the rollers 372 in contact with the
rollers 361. ’ .

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 316 (see Fig, 27)

adapted overlie the uppermost rearward edge of

the sheet pile. Each bar is provided with a de-
vending foot 377, adjustably mounted on the bar
*:376 and -adapted to abut the rearward edge o the
pile when. the bars are reciprocated forwardly.

These bars 318 are supported, guided, and actu- :

ated by a pair of depending arms 378 which are
‘pivetally mounted at their upper extremity ad-
jacent the rearward end of an arm 3179 which in
turn is supported at its forward end on the rock
shafts 328 and 324. The means for effecting re-
ciprocation of the bars 376 comprises an arm
389 which is pinned to the shaft 323. A connect-
ing rod 381 is adjustably mounted at one end in a
- block 382 which is pivotally mounted on the free
end of the arm 380. The other end of the rod
-381 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 378. The upwardly ex-
tending portion of the arm 318, last referred to,
- comprises a counterweight which normally tends
to urge the bars 3718 toward their rearwardmost
position. A nut which is adjustably mounted on
the reduced end of the connecting rod 381 serves
to. limit the movement of the rod 381 in the
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guide. block. 383. in one. direction. - The shoulder
Tormed by the reduced portion:of the rod serves
o abut ‘the :guide block 383 to urge the bars 3716
in ‘& forward direction when the rock shaft 323
is moved in a clockwise. direction (see Fig., 27).
Each of the: feet 317 on'the rods 316 abut the
rearward edge of the uppermost.sheeéts of the pile

and will cause a. slight buekling action of the

sheets against the vertically disposed guide bars
adjacent:the.forward edges:0f the sheets when
the rods -376 are wurged:-forwardly.. - This slight
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 ef‘the top sheei from
the remaining sheets so that the vacuum cups 341
may eiféct the ready removal of a single topmost
sheet in the pile.” . e o

The operations of -thie several sheet.elevating,
-contacting ‘and advancing .means: described in
conjunction withthe sheet. feeding. stations are
adapted to be.driven or-actuated in synchronism
with the advance of the opened signature along
the conveyor If. The timing of the several oper-

-ations is-such that the sheet is .presenied into

the opening of the signature 48 it passes beneath
the sheet feeding means without: requiring any
interruption in the continuous advance of the sig-
nature along the conveyor. . ‘

- After the sighature 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 i1 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 principle upon which the caliper
mechanisim 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 filied 5ig-

natures is momentarily arrested. “The signature

has been opened at one or more places and the
untouched sheets are.disposed within a channel
formed by a plurality of signature guide mem-
bers-313. 'This channel terminates between the
forward and rearward signature contacting ele-

‘ments 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-~
facting elements; while the forward signature
contacts gauge thie entire signature pius the in-
set or insets which have been introduced into
the opening or openings in the signature. Suit-
able adjusting mechanisms, to be hereinafter




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 signsature 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

omitteéd or doubled the equalizer bar will be dis-
placed froin -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 diseharge of the incorrectly filled
signature from those which are properly filled.

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 dxsposed
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 sxgnature contact;
element is adapted to.abut and the laterally fixed
:ignature contacting element-disposed Iorwardly
of the adjustable abutment is adapted to meas-

ure the thickness of the signature 1nc1udmg the:

inset sheet or sheets. The distance between the
two signature’' contact elements on each side of
the: signature is calculated mathema,tlca,lly 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 thej'signat,ure-numbersv_f‘our,,

the thickness of the inset-sheet is added to the i
thickriess of the four sheets which have been’
opened and the proportion between the thickness'

of the amount of the signatiure opened plus the

thickness of one inset, to the entire thickness of

the signsature plus the two inset sheets can de-
termine & 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
By
way of different example, let us assume that the’
maximum distance between signature ¢ontact-

and ‘adjustable signature contact element

elements is four inches and that the thickness of
{he signature plus insets is forty-thousandths of
‘#n inch and-that the number of sheets- removed
plus the inset on one side of the center fold meas-

_ures fifteen-thousandths eof 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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more speciflcally deseribed, are prowded whereby’

13
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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that the shaft 106

ments to effect proper calipering of a signature
under the conditions above stated. When"the
distance of 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 cénter-
line of the signature so that feeler balls may be
elevated -to” positions -adjacent the sides of the
equalizer bar and drop freely ‘therefrom. without
having their  movement -impeded by frictional’
contact with either of the coopérating laterally
disposed abutments. - When this” ‘condition has
beein set-up one of the sides‘of the: -caliper gauge
is ready for proper operation. The othér side of
the calipér gguge may be sirhilarly set-up to ac-
commodate the Trequired conditions and the
gaugmcr device -will then be ready for cperation

‘to- gauge filled signatures having the ‘same or

different number of sheets removed frOm elther
or-both sides of the signature. i

The calipér mechanisin comprises genexally a
pair of plates 401 (see Fig. 71) each carrying'a

plurality of adjustable signature contacting ele-

mients. - The ‘plates 481 are motinted for slidable.
movement towatd and from-each other on a pair
of supporting’ castings 402 which-are disposed
in a horizontal plane in-spaced relatlonship above:
the conveyor I{ and attached toffames 1 and 8.
For the purpose of facmtating ‘the description
of the calipering mechanisin ‘which comprises: -

“two elements which “are substantially identical

in structure, and: perform duplicate : operations:
on.opposits s'des ‘of the filled sxgna'cure only one
calipering “device’ need be described.” It is to b#
understood that the remaining element of the
calipering ng1ce functxons m the identlcal :
manner,

A rock shaft 403 is Journalled in‘a pair ol

brackets 484 fixed to thé casting 402 adjacent its' - -

outer edge: A pair:of “vertically disposed arms:
495 are pinned in spaced relationship to the shaft:
203. A shaft 406 is journalled in'the free ends
of arms 495, A pairof ears'4071 which are formed’
integral with the plates 401 extend upwardly and
outwardly from the outer edge of the plate. The’
ears 40T are drilled to receive the shaft 406 so:
forms - the: outer: support for:
the plate 401. A pair of guide blocks 408 (see
Fig. 74) fixed to the . casting 402 ‘beneath the
plate 401 are provided with grooves 409 adapted
to receive ball bearings 4190 whlch support the:
inner portion of the plate 401.  ‘As previously
stated, the plates 891 are horizontally disposed’
and movable toward and-from each other. The’
means for. effecting movement of the plates (see
Fig. 71) comprises a cam #11 fixed oh shaft 23
adjacent uprlght frame member T in the sheet
feed station. A cam follower 412 is mounted on
the free-end of an arm 413 which is pinned to
one end of a rock shaft 414 journalled“in the
frame member 1. A segmental bevel - gear 419
fixed to the other end of shaft 414 meshes thhj
a'mating segmental bevel gear 416 pinned to-a’
rockshaft 417 which lieés in-a horiZontal plane‘
Risposed ' transversely of the machine and is
journalled in a pair ‘of brackets 418 carried by
the frame T. - An arm 419 that extends substan-
tially horizontally is pinfied to €ach end of. t.he
shaft 417. ‘The forward or free end of the arm

419 is pmvuied with a- -'pivotal mounting for a
yoke 420 (see Fig, 8) ‘which in‘turn prov1des a .
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pivotal mounting for a second. yoke 421 "\I“he:
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,
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 &.

22,359

is-guided upon and.supported by -an. ear 447 also
formed on the plate 401, . The other end.of-the

~‘equaljzer bar 442:is provided with: an:extended
" ‘tongue -portion ;448 - (see Fig. 76).. A pair: of

lost. motion connection'in a-form of. a collar 425 -

~adjustably mounted on the rod 422. - A coil spring
- 428 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 rock. shaft 417 is imparted: to.the shaft 403,
Movement: of the shaft 403 is transmitted. to the.

plate 40(-through an ear 427 (see Fig.714) formed

. ona ccllar 428:pinned to the:shaft 403.. The ear:

421 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
connection in one direction between ears:427 and

10
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431 since it: lies between-the head ‘of ‘the bolt -

430 and the upper surface of the ear 434, It will
be noted that the plate 404 is urged inwardly as

- the cam follower 412 follows a:rise.of the cam 4t1:
'This‘movement imparts a partial rotation to the:

shaft- 414 which. is"transmitted - through  bevel
gears 415 and-416:to the-shaft 417 thence through::

arms 419, rods 422, coil springs #26, to cause the
arms 424 to rock upwardly which movement, urges

25.

30

" ‘the-arms#05. inwardly through' contact between:, -

- the ears:421 and 431(.. . The inward.movement. of
the arms 405-is-limited: by eontact between the
red-406-and adjustable limit screws 406" (see Fig.

~..79)1n bosses.formed: on the members 402.  Ball-

bearings 410 -which support the: inner portion. of

which the plate-40t is free to move. -

the plate 401 provide an anti-friction bearing on

--A-signature contacting: element 433 (see Fig.:
- 78)-is slidably mounted for-horizontal movement:

in an-upstanding .ear 434 formed dlong the in-
ner -side and: ‘adjacent: the. forward end of the

* plate 401: A tail rod 435 is journalled for axial

- ‘movement in ‘an’ ear-436 formed integral with
.-the plate 401. . The forward end of the rod: 435
.s:.threaded.:for receipt. in‘ the ‘signature. con-

35:

ears-extend outwardly from either:side of the
bar: 442. adjacent: the tongue 448. .A: pair of
feeler balls 449 are freé¢ly movable in vertically
disposed. drilled. holes: 450 formed:in: the plate
401- and disposed beneath the ‘equalizer bar 442

adjacent -each. side -of the tongue. 448. thereof.
The balls 449. are moved upwardly intermittent-
1y to a. position where they lie .adjacent the side. -
surfaces, of the tongue 448 on the: equalizer bar
442. . A guide block 451 secured to. the. plate 401
is. provided with a: pair of vertically disposed
wall surfaces:852. 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 -4, ‘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 485 rockably. mounted.interme-

“diate-its ‘ends-on a pin 456, secured in the cast-

ing.402. " ThHe other end of the arm 455 supports;’
a push rod 457 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 .46

. formed integral with a hood -element 462. 'An-
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. tacting: elément 433 and is provided with & hex.

agonal: portion -4371: 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 slgnature contacting element .

- 438, An-auxiliary: plate 439 (see Fig. 74) which:
is. mounted for lateral adjustment with respect:
to;the signature contacting: element 433 on-the:

Dlate: 401 carries: a- second signature ‘contacting:

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 &
tailirod. 441 which is similar in' all respects:to
.rod 435:previously described.. The rearward ex-

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 frée end of an. arm- 466 -which
in turn is pinned to:the rock shaft . 4171. The.
rocking movement. of the shaft 41T 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 red 451 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

55

60.

. tremities of ‘each:-of the rods 435 ‘and 441 abut .

the forward side:of an-equalizer-bar 442 retained

against longitudinal ‘movement by a block: 443

- (see Fig. 75). receivable in a groove 444 formed

in the bar:442. . The block 443 is: retained in a:
slotted portion:. of an.upstanding Iig 445 formed-
.. integral with the .plate. 401: and. Jug 445 is.also-

- slotted to receive- the equalizer bar 442 to: per---
mit lateral :movement: of the same. A spring:

- urged.ball 486 (see Fig. T6) housed within: g
. sleeve fixed .in :the:equalizer: bar: between rods;
. -435.and 441 abuts the shaft 406 to normally urge

the equalizer:bar away from the shaft 406 to re- -
tain the signature contacting elements in their.

forwardinost,. position:: - One end ‘of _the har -442

65
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adjacent the lateral sides of the tongue 448 and
between. these surfaces and the vertically dis-
Dosed ‘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 0 -8 rock-
Ing movement of the bell ¢rank 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. 715) .are provided ‘with:feet 4710 adapt-
ed to-contact the: top surface ofthe:balls 449;:
Theé pawls: are provided with a notch 471 adja-
cent their forward. extremity to provide an abut-
ment: for a‘control mechanism to be heréinafter"
more. specifically -described: - Additional ‘means. .
in-the form of an arm 412 is provided to retain’

‘the pawls 469 in contact with the upper surface
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of the balls 449. The arm 412 is pivoted af its
rearward end to-a horizontally disposed pin and
carries a plurality of. dises 413 for counter-
weights. which lie above the forward end of the
arm which terminates in & foot adapted to lie
in contact with the upper-edge of the pawl 468
forwardly of its pivot: point. - The bell crank 453
is provided with a depending arm 474 which
serves to .actuate a rod 418 journalled in eais
481 of the plate 484. A eoil spring 476 lies be-
tween one of the ears 487 and an-adjustable ¢ei-
lar 411 serves to normally urge the rod #4156 in-
to contact withx the face of the arm 473. A
block 478 pinned te the rod 415 lies adjacent
and above the notch 41+ formed on the pawk
469, As the balls 448 are moved upwardly: un-
der action of the bell erank 489 the rod 41§ is
retracted to a position which permits the pawis
to be moved upwardly. . As the bell crank 45%
moves in the oppesite direction the block- 418
and the rod 415 moves: forwardly toward the
pawls 469. In the event that either pawl has

15

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 thé action of the
mechanism . which effects the ™ withdrawal -or
rearward movement of caliper supporting plate
401 away from the calipered signature. An arm

- 494 (see Figs. 71 and 79) pinned to the shaft

I5

remained in its elevated positien due to a bind- -

ing action between the ball 449 and the side wall

of the tongue 448 and face 452, the block will 5

engage the elevated pertion . of the pawl and
preclude further movement of the red 415.. This
limited movement of the rod 415 indicates that
the signature being calipered- has ‘been incor=
rectly filled- and therefore sheuld be segregated:
from those which: are preperly filled: The lim~
ited moyement of the rod 415 is tramsmitted: to

a counterweighted arm 419 (see Figs. 72 and 73)

which engages. an abutment 488 carried by-@
rod. 481 secured in. an arm 482 pinned to.a con-
"~ trol rod #88. An arm 484 also formed on the
‘hell crank 459 provides a mvotal mounting: for
the -upper extremity 'of .a connecling rod 485
-journalled adjacent its lower -exiremity in &
guide block 488 secured to the extended por-
tion of the bracket #18. The lewer extremity of:
the rod 485 overlies the forward portion 48‘! cf
the counterweighted arm 4719:.

403 is provided with pivotal means at its Upper
extremity to support a block 465 provided with a.
pair of threaded apertures "to receive a pair of
push rods 496 journalled for sliding movement in
an ear 497 formed integral with the casting 402.
The free extremity of ‘each rod 498 lies-in abut-
ting relationship with an arm 488 pinned respec-
tively to one of & pair ‘of stub shafts 499 lying
on’ opposite sides of the rods 496. A pell crank
580 (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 500 adapted to engage. the.
surface of a belt 6502 which is trained about a
driving pulley 503 and a.plurality of idler.pul-
leys 504. -One of said idler pulleys is adjusta-

. bly mounted to provide a means for maintain-.
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A depending arm 488 pinned to the rock. shaft

4171 provides a means for setuating the contrel
rod - 483 through contact with. am adjusting’

screw 488 which is éarried by the outer extrem-

ity of -an arm 499 pinned to the controi'rod 483.

A coil spring 491 surrounds the control rod 483

(see Fig. 11) and abuts the frame member § and
an adjustable collar 482 to normally urge the-
control rod and adjusting screw agdinst the free.
end of the arm 483. The forward end of the
¢ontrol rod 483 earries an-arm 433 which serves:

to actuate means for effeeting: segregation of the ;
improperly filled. signatures from these which-

- ‘are properly filled. 'As the shaft #4171 rocks to
effect the above mentioned caliper movements
it also urges the control rod: 483 forwardly.
When the urging pressure.of the léver 488 is re-
moved the spring 48f urges:the control shaft
483 back toward its normal: position:
event that one or more of the feeler balls: have
been . retained betweern the tongue 448 of the
equalizer bar 442 and the adjscent walls 4%2 of
the block #45¢;-the arm #81 and the counter-
weight 419 will remain in an elevated poesition
such that the forward end :of the same: will en-
gage the shoulder 480 formed: on the member
481 and limit the rearward movement of -the
control rod 483.

The casllper mechamsm is - prowdpd wwh

Int the .

50

ing ‘the belt 502 taut. The other arm of each
bell crank 500 is prov1ded with. an aperture
adapted to receive a tie rod 505 which supports;
a coil spring 505 between the last. mentioned
arms of the bell cranks 500 to normally urge
them- apart which results in the application of
pressure - against the inner run of the belt 502,

_to urge it toward the inner run of & 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
507 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 510
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 507 ot 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 cahpermg oper-
ation of the same, .
Upon completion of the cahpermg operatlon
when the plate 401 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 armds 498 carried by the shaft 499. The
releasing of this pressure results in the. move-
ment of idler pulleys 501 and belt 582 toward

- the belt 507 through action of the coil spring

means for. establishing: frmtlonal contact he=: ..

. tween a pair.of running belts and the stationary.
cahpered sxgnature to effect its removal from”

(3

506 against the parallel arms of the bell cranks.
500. The movement of the belt 502 toward the
belt 587 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 51 formed in a guide bar 512
which extends through the signature discharge:
station and is supported on an extensmn of the
conveyor frame 10.

‘When the next succeeding 51gnature s ad-.

'va.nced to calipering position in the caliper sta-
- tion the plates 401 are moved inwardly, at which

time the pressure of the spring 568 is overcome,
by action of the push rods 496 and asseciated:
mechanism . which results in the retraction - of-
the idler pulleys 501 and belt 502 from abutting:
relationship with:the belt 501 thereby forming-an.
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‘ opening betwesn' the: belts of: sumcient size to
- permit them‘ to run freely out of” contact w1th a
statlonary signature

SIGNATURE DISCHARGE STATION

Fzgs 1, ‘2 5, 8, 11,°14,:17,°32, 33, 80=84 znvluszve -

Sheets 1,'4,7, 10, 13,165 25,26 and 39 mcluswe
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nalled in upright frame members 8'and 9 Move:
mentiof the rock: shaft 81T is iniparted- through
a cam:518 keyed to power take-off shaft-23 . A:
cam follower - roller 579" is ‘motinted “on- a‘ lower,
free end of .an arm 580 supported by a pin-£31
secured in::‘the upright: frame member” 8. The

: “upper extremity of the ‘arm: 580 is provided with

The signature discharge statlon compuses uhe )

- fifth and last station of the. machlne and in-
cludes the mechanism ly1ng between or supported :

by upright frame members 8.and.9. .
As the" SIgnature is: dehvered mto the slvna-

ture discharge station by belts 502 and 501 it Tes:

10

in. an upright position between, guide bars (64,

. ISS (see Pig. 32) and addltlonal gmde plates 550
spaced. apart to support the upper: portmn of the
- signature.. The upper portmn of the sxgnature

. Hes adjatent a discharge drum. 551 mounted on

“a Shaft 552 journalled in the lower extremity of
arms 553 which" are pivotally. mounted on a shaft

554 fixed in‘the upnght framé members '8 and. 9.

The drum:55i is: urged toward the 51gnature by
the. a,ction of .coil springs.555.on the arms "53 A
plurality. of signature ‘guide fingers. 555 are.ads
~The: guide.
ﬁngers are prov1ded with arcuate surfa,ces‘whmhw
lie ‘adjacent the drum 551 to- form a ‘PASSAZEWAY.

'Justably mounted on ‘the ‘shaft. 554..

throuigh which the 51gnature is'guided under the
action of .the discharge drum: 551 - The: Sh‘lft 552
is° provided with 2 ‘spur gear 55T driven from a

- spur gear 558 mounted on. g shaft 559 which lies .
‘THe extremltles of:

parallel to- the shaft 552,
shaft 559 are journalled in upr1crht frame mem-

bers-8 and 9. Shaft 858 carries a. plurality of
signature engaging discs 560 adapted during a
portion of their.rotation, to engage the signature.
“:. In cooperation’ with discharge drum” 551 to ele-

: vate the s1gnature from tlie coniveyor groove 511 =
el gear $6];

and urge it over the drum-551. A be’
secured to shaft 559 meshes with-a_mati
" gear 562 fixedly mounted on: the upper. e;
. of a vertically disposed drive shaft 583 jo

upright frame member. 8." The driving  ‘pulley

503; prevxously referred to, which drives:the belt:
A bevel.,
gear 565 mounted on & lower extrexmty of ‘g :

5(!2 is also secured ‘to. the shaft 563.

shaft 563 meshes with a mating 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 5 Spur gear
568 An 1d1er gear 569 rotatably mounted_on a
pin. 510 carried by uprlght frame member 8 also

meshes with a spur gear 571 keyed to the bower:

take-off shafts 23. " It will'be noted from the fore-

going: that the spur ‘gear 511 on power take-off -
shaft 23.provides the power for effecting move-i

alled’
for rotation in a 'pair of. brackets 564 .secured to.

15"

&’ 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 5771, As the cam Tol-
lower B78:is moved by contact with the cam 5718,
motmn is~imparted: to the link 582 through. the
arm’589. ‘This motion is'transmitted to arm 583
to-impart ‘a rocking action to the shaft 517 on
which:the fingers 5716 are secured;  The amount

- of throw.of:'the fingérs 516 determines whéther

20
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or-not they: will" lié ‘beneath: the signature ‘de-
livery drum 551 when the signatiire is discharged
therefrom. .® In the -event’ thait an- improperly
filled. s1gnature is‘about. to'be- discharged ‘from:

 the drum 551, the throw ‘of the fiy ﬁngers 876 is

materiglly reduced. 'by:the ‘operation of meoha-
nism under control of ‘the ‘equalizer bars: 442 so
that the ‘signature will fall-on a-plate behind the

‘fingers and be thereby seg_regated from the prop-e

e ,erly filled: signatures.
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+AS ‘previously: descnbed an- improperly - ﬁlled'
signature will result in the retention’' of ‘a.feeler
ball 448 between the tongie 448 of the equahzer
bar and a face 452 formed on the block 451 as a
result of ‘the equalizer bar: lying in’ non-parallel
relationship with: the center line of the calipered
The failiireof the ball 449 to drop
freely. results in‘'the: abutment.of the forward end:
487 of the' counterweighted lever 479 with o :
shoulder. 480 (see Fig: 11) formed on'thé'rod 481

" secured: to the control shaft 483 by means of an

' _arm 482, The abutting relationship between the

arm 48T and the shoulder 480" prevents the ‘¢on~

- trolvshaft 483 from: assuming its: normally re=.
. fracted position ‘under. action of the coil ‘spring
491,

The - impeded - movement 'of* the :control

. shaft483:also prevents the arm 493 carried there-

55

. ment of the discharge driim 551 cooperating dis-. .-

charge discs 563, and helts 502 and. 507, the ad-.
Jacent runs of which move’in the same directmn“
by regson of the provision of ‘o pair of mating,’

“'spur-gears 572 and 573 secured to the upper; ex-
. tremities of - shafts: 574" and 515 .(see Fig.' 31)
which carry dr:ven “pulleys 504 and "08 respec-
txvely

‘60

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 paitr’of: pins 584 ‘are received:in diametri-
cally opposite: horizontally disposed bores 585 (see
Fig. 81) in the gear member;  The pins-584 are
ot such'length that they normally extend beyond‘
both. sides of ‘the. gear ‘element;
aré- each: provided with: ‘a pair of grooves 586
adapted:to receive a spring’ urged detent member
587 to normally retain the pins; in one or-the other
of ‘their: extreme positions. ‘A ‘cam elément 588

lying between- one face of the gear member:and: .:
" thé upright: frame’ mieémber- 8 s secured to the"
latter: membei in such’ position that the face 589"

there6f” abuts the’ inher extremity of each pin
584 to urge the same to its outer extreme posi-

~tion: as" it passes:the cam. - The: camis located

- G5

“ As the: signature is carried over the top of the'"‘

~drum. 551 it is guided by fingers 5%6. and dis: "
When' the
signature is’ dlscharged from the drum it'is either‘
received ‘or ‘rejected by a rockable dehvery iy

“charged in. a. downward ‘direction.

-mechanism (see Fig. 32) in accordance with'the

position - assuitied by the fy ‘mechanism: “The'

fly. mechanism comprises 'a plurality’of upwardly

helow the center:of the gear so that the pin 584
is:in -its. outer extreme position as it passes.:be-
neath:the:arm-493: carriéd by the" control shaft:
483. - Movemient: of ‘the-control  rod' 483" is syn-
chronized ‘with the rotation of: the ‘last named’

‘gear element: so-that the pin 684 lies in the path

.-of’travel of ‘the:arm 493 as'the arm 493:and rod

70;

483 are normally urged to rétracted position by -
action: of ‘' the eoil spring 491. In the event that

--an improperly filled mgnature Ties in:the caliper

extending fingers. 576" adjustably: ‘secured An. -

spaced relationship on a‘rock_sha,ftiﬂ ‘J,our-‘e'

station at:the time the extended: pin-584 passes:

“beneath:the ‘arm- 493, the hmited movemernt of
YOI

the arm 493 by:reason of the abuttmz relation=
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ship between the arm 481 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. - 483 it
will contact the. surface of an-arm-580- secured

. arms

at its lower end in -a counterweighted bell. crank -

551 (see Fig, 32) pivoted on a pin 592 carried by
the upright frame member 8. The weighted end
‘of the bell crank 691.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

10

17
charged signatures. This jogging mechanism
comprises a pair of signature ‘contacting plates
604 adjustably secured to independent . support-
ing bars 695. Bars 605 are journalled. for re-
ciprocating. movement in forwardly extending

606 secured to upright frame members 8
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 603
which is secuired to a-rack element 610. A pinion
611 is secured to the-lower extremity. of a’shaft

612 journalled_;for'rocking'movement_in a bracket

590 in the path of travel of pins §84 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 & block 583 secured .to-an outwardly. ex-
tending: portion 594 on the arm 580. Asthearm
580 is .rocked by action of ‘the cam follower 8§19,
on the cam 5§78, 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

plock 583 will prevent further forward movement

of the cam follower 519 and therefore .cut- down
the throw. of the rock shaft 61T 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_531. By reason. of
this condition, the signature -will fall freely from
the delivery drum 55| on to & plate 595 and slide
downwardly against a plate which retains the sig-
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nature to eventually form a stack of rejected or '

improperly filled signatures.

In the event that the
station has: been properly filled the arm..493 is
urged to its retracted position under the action

of coil spring 48! and the extended pin 584 is

urged into its retracted, or. inner extreme posi-. .
. The re-"

_ tion under the action of the arm 493.
tracted pin, upon further rotation of the gear ele-
ment, passes freely beneath the arm §90 so-that
complete movement of the arm 580 under action
of the cam §78 and cam follower 519 may be had.
result in' the positioning of the fly fingers 576
beneath the delivery drum 551.in a position to
recelve 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 & 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
‘are adjustably secured on & shaft 599:- A ratchet
element, 600 (see Fig,-32) is also secured to the
_shaft 599 and provides & means for imparting

‘intermittent movement. to the belts 596. through :
‘the action of a pawl 60{ pivotally mounted on-Ce’

_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 an-a pin on the arm-580.

.As the arm §80 rocks under the action of the
;cam: 518, reciprocating ‘motion is imparted fo the
‘arm 602.. .-As the arm travels in one direction the

‘pawl will: slide freely. over the ratchet téeth while
. .movement in the other direction will effect a par-
-tia) rotation:of the shaft 599 and therefore ad-
vance the belts 596 a sufficient distance to.fan
.the -discharged properly - filled signatures. ‘A
provided .adjacent the
aliznment of the dis-

-jogging. mechanism is.also
‘belts 686 to insure proper

signature in the caliper -

The completed movement of the arm 580 will:

pulleys 598 which

- formed

fo integral with arms 606 and a bracket 613
secured to -the upright frame member 8. The
upper extremity of the. shaft 612, (sée Fig. 83)
supports a member 614 provided with a pair of
laterally disposed arms each carrying & pin 615,
One end of connecting links 616 is receivable on’
each of the pins 615 while the other end of each
link is receivable on .a pin 61T carried by each
bar 605. As the eccentric 607 rotates with power
take-off :shaft-23. the rack 610 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. 6(4 and links 616. The signature con-
tacting jogger elements 604 are adjustably’ posi-
tioned on bars 605 so that the distarce 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 alighment 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 providéd for

‘the purpose of insuring prompt. interruption of

the machine operation upon

failure of proper ad-

vance of the signatures through the machme.

The mechanical structure required to accomplish
this end. (s€e Fig. 85)" comprises mechanism 2s-
saciated with the power take-off shaft 23 and
also a clutch actuating shaft 101, A pair of cams
1702 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 102.and 103 .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
102 and 1703 is identical in structure and mode
of -operation, like numpers are applied.to similar
elements and the operation of only. -one_ of the

-~ mechanisms will be-described.. It is to be under-

5

-spool 108 mounted on

stopd 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
-ghaft 28. : L : ,

"The clutch actuating shaft 101 (see Figs. 2 and

: 85) -is journalled for axial moavement in upright

frame members 2, 3, 4,8 and & A elutch actuat-

‘ing arm T04 ‘pinned {e the shaft 101 extends

downwardly into a grogve i ‘aolyteh actuating
ciutch shaft (& The shadt

101 may be actuated from either of twe OpeTating
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handles “106 ' positioned: ' respectively : adjacent
frame members 2 and 1." Handles 106 ‘are’ edch’
_ provided with a depending arm 10T which carries
a slide-block 108, The slide block 108 (see Fig.
21)'is adapted to be “Yeceived in‘a siot ‘formed:in

a shaft actuating collar 709 which is pinned t6

the clutch ‘actuating: shaft 701, The supportifig

29,

I

859

139" through which-the bolt 136 1s free to pass.
A ’coll 'spring! stirrounds ‘the ‘bolt ‘136~and abuts
the. head. of ' the bolt-and the upper ‘surface of’
the ear. 139-t0 urge’ the ‘ear 139 “toward ‘the ‘ear’

135 formed on" the bracket 181.. The arm 1371

_ is' provided with an upwardly’ éxténding portion

means for the rockable handle element 706 com- .

prises a-shaft 116 which i fixedly: mounted in a.
stationary bracket Tt supported on a-tie rod
112.""As handle 106 is rocked in a'clockwise direc-
tion the clutch actuating shaft 701: moves:to the
left' to effect clutch' engagement through “:the
action of the spool 105 upon a finger 113: (see Fig.
35) pinned to a shaft 714 rockably mounted in
a bore 715 in the element 716 of the clutch keyed

- to the clutch shaft (9. - The inner end of the

~ -shaft 114 is rectangular in ‘contour (see Fig. 36)
~ and lies' between faces 7T formed on the ends of

a clutch ring 118." As the finger 713 is ‘Tocked
outwardly by action: of the spool 705, the shaft -

118 1s-also ‘rocked. The rocking:action of the
haft TI4 effects the spread of the clutch’ ring
contact with a cylindrical wall 719 formed.
ven gear I8. The frictional contact

between the ring T18 and the surface 119 com= *
clitchiing operation so that the''gzear

prises' the ( ‘ 1e.‘geal
- 18 and element 116 of the clutch rotate as a unit
to drive the shaft 19. - The clutch actuating shaft
101 1s retained in ¢lutch engaging position by the
action of ‘4 plate 120 (see Fig, 85) fulcrumed on
a pin 121 jot

& rod 112. " The forward portion of the plate is
.brovided with a depending Tug 123 which drops

into "hbutting"relationsmp"with‘a‘ shoulder 124

formed on'a block*725 ‘pinned to the shaft 70,
 Coll spring 126: surrounding the rod 101 (see Fig.
6) is:retained; between- a fixed:.abutment, 1271

10

. tended “portion 144
‘mounted " pressu

i and has:its‘upper end threaded

adapted 'to receive andrétain a push rod 740

which'-extends ‘upwardly: to: a-position adjacent’

the forward edge of the ‘plate 7120. - ; ,
131 1is “furtherprovided" with':a -rearwardly ex-:
“Which ' carries-‘a._pivotally
block (T42.:7. A 7 bolt: 1437 1s
passed-‘throlgh “an’-opening in the block 142
: into a‘yoke’ 144°
which Is" pivotally metinted  on ‘the forward free
end of an-arm-745.° The other end of the arm
ockably mounted on: 8 pin - 148 carried

'by an-edr T4T- extendiiig Tearwardly - from ‘thé

bracket 722. The:arm'1451s brovided:with three -
parallel angularly disposed-borés 748 ‘each‘adapt-
ed to receive a cylindrical sléeve 749 withih 'which
a ball bearing ‘160" is' retained:” The bote 148
is provided with a reduced portion 15 I (see Fig:
87)° which. forms s coriduit for air under pres-
sure “delivered: from’: fléxible rubber - hose: 152
through-a fitting 153 ‘threadedly received in the
mouthi -of ‘the ‘passage 7151. A passage 154 ‘is
drilled through' one end- of ‘the -sleeve 149 to

- bermit the admissior ‘of ‘air under pressure into
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urnalled in & bracket 722 fixed to the -

through which the shaft 101 passes and an ad- -

Justable. collar 128 to normally urge the clutch
actuating shaft 701 'to a"declutching position.
.The: abutment between the lug 123 and the face

124 of the block 125 precludes the ‘normal action

of the sprinig 126 when the plate 720 is in the po--
erable

~sition ‘shown in. Fig. 85. Manually  sperabl
means in the-form of a Jhandle 728 15 provided
-extending from. the forward portion of the plate
120, In the event that it is desired to' stop the
-machine manually, this action may be effected by

lifting the handle 729 to a position where the ;

ug 123

lug 7238 s freed from contact with the shoulder
‘128 on' the bic

block '125. - The moment that the lug

‘40"

means’of cap‘screws 157.°

‘caty 70215 “rotated

the sleéve to force the ball 750 upwardly and
outwardly. ‘The ball ‘150'is-retained in the sleeve
149 through contact with an’ ear: 155 formed: on
aiblock - 756" arichored. “on ‘the “bracket -122 . by
“A- slot ‘158 ‘is-‘cut
through the forward -@ppermost portion of the

-arm’” 145 ‘and the 'sléeve <149 ‘so that & vertically

‘disposed” depending ‘Web 159 carfied by the block
156 miay be: admitted ir ;
the ball 150' is* movable ‘when thé- lobe of ‘the.
to its--uppermost position

~ wherein the bracket 131'is elevated through’ ac-
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tion of the: cam follower:130: ‘As'the bracket 131"

“is elevated ‘the arm 137 dnd associated mechas
‘nism is -also elevated.  The elevation of ‘the arm
131 results in the upward ‘movement of the rod

- 143 which effects an upward rocking of the arm

123 1s' freed from contact with the shoulder 128,

mbvement of the clutch actuating shaft 101

‘the coll spring 126 will' effect the declutching

_clutching operation ‘comprises 'means actuated

“by the ‘cams 102 and 703 (see Fig: 85). This

'mechanism iricludés a cam' follower T30 mount-
131, The' he b ]
“is bifurcated ‘to span a‘groove 132 formed adja-

cent ‘the ‘cam 102:

between: &’ portion: of the- bracket 122 -and: the

The "automatic means for effecting: the ‘de-

02 ‘The upper:extremity -of .the -
‘bracket“-‘comprISesithe ‘'rod ' 133: which”is: ‘guided’
“for “vertical ‘movement - in' the bracket 122.7 A 85"
“coll ‘spring 734  surrounds’ the rod 183 and lles: .

.upper surface . of the bracket 731 to .irge the

_same downwardly to retain contact between the.

_cam foHower 7130 and the cam 702.. ‘The bracket

" 131 'is -provided ‘with: an’ outwardly ‘exterding
“ear 135 ‘which s ‘screw’ threaded to' receive..an
‘ipstanding  bolt 7136,
“motinted on a

‘An arm 7137.is rockably
pin 738 carried by the bracket -

181, “The"arm 187 includes an extended ear 75

145 onthe pin 746. -
-of ‘the "arm 145 results ‘in-the ‘introduction. of

This' upward rocking action

the web 759 into the bore of ‘the ‘sleeve 149 in

‘Which the ball 160 is-I6cated: ‘In'the event that

the signatures carried by the ¢onveyor 11 are

Drogressing normally; the air supply to the flex-

“ible" rubber Hose. 135 1§ ciit off so that gravity
- “will retain the ball
“In - thi
- When: thi§ ¢ondition
“bracKet* 131 ‘andassociatéd  mechanism’ will: ‘be
8 idle. movement.: b o' sigha
. ture:fail.to- block: the supply
ed"in" ‘& vertically ‘movable “supporting ‘bracket..

_The' lower  extremity ‘of the bracket 131 50

‘ . 150 in its lowermost position
e bore ‘of sleeveé 149 :as ‘shown' in. Pig: 87.
exists the elevation ‘of ‘the

of ‘alr'to the flex:

“ible'Tubber cond‘ixit.‘"i‘ﬁ!;*'thé;b‘a;ll*‘ﬁﬂ'Will”‘be urged

outwardly: ‘undet: air pressitre 1o the position

- shown in Fig. 88: wherein ‘the upward movement’ -

“of the arm. 14515 imipeded by the presence of
“the.ball ;150 between
‘arfd-the depending L
et 122;+The - impeded" movement ‘0f the : arm .

=148 resul

the bore in the sleeve 748 -
web 189: carried by the brack- ",

99 TESUlts in the 'fixiiig. of the rearward end. -
of ‘the arms~ 141-so! that:continued ‘elevation of

“cthe bracket 184 will” éffect aninward ‘movement

707

of the ‘upper extremity of the'rod 140 to a posi=

_wtlon ‘where it ‘lies wnder the lower surface of -

“the plate 120. Continued
_ “the: bracket 731" ‘under ‘act

upward:thovement. of

ion" of:‘the “cam fol-

“lower 130  results fn:: ‘raising “of ‘the:plate

120 under detion- of ‘the Tod 740 ‘to g . position

into the'bore within which .-

- However,’ ‘should a’ sfgha-
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wherein the lug 723 is elevated beyond its block-
"ing -contact with: the. shoulder 724 formed -on
" the bracket 725 pinned to the clutch actuating
" shaft 101. The instant the contact between the
lug 123 and the shoulder 124 is broken, the
_coil spring 126 will effect a retraction of .the
clutch actuating shaft 710§ 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-
-nlsms 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
oft drlving power to the machine.

AIR CIRCUITS
Figure 92 . Sheet 43

The machine is provided with air c1rcu1ts 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
10 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 operatwe or 1noperat1ve'

4n- accordance: with the presence or absence of a
signature at specific places along the run of the
main 51gnature conveyor.

VACUUM CIRCUITS
Fzgure 92 Sheet 43

. i+ The vacuum circuits are ‘formed on the intake
.sidé ‘of ‘three pumps 1001, 1002 and 1008 which
“are secured to the base’ I of the machme and
located in the signature feed station:’ These
pumps are driven from shaft 15 respectively
through chain and sprocket drives 1004, 1005
and- 1006, 'The - air supply for pump. IDM is
‘drawn -through a conduit 1007 which communi-
cates with ports 1008 formed in each of the sig-
nature contacting arms.-204 in- ‘the signature
opener station. Manually ‘operable control: ele-
ments (008 are operatively associated with each
of the gears 202. The elements 1009 are adapt-
ed to selectively establxsh or break the vacuum

+ ‘connection between the pump 1001 and edch of
‘the ports I008 to render the selectéd opener arm:’

2048 active or - inactive upon signatures wluch
pass adjacent to it. When the elements 1009 are
‘in position shown in Fig. 21, a portion of the

air intake in the pump 1001 is obtained through-

the ports 1008 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 51gnature ‘contacting arm 204 to
effect adhesion between the ‘outerimost sheet on
one side of the signature angd the port 1008. 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 remammg sheets of the B

o
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uum is -established just prior to the contacting =65

270

38).
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signature. In the event that each of the manu-
ally operable control elements 1609 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 diagrammaticaliy 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 1059 in the
oppos1te bank of signature opencr mechanisms,
any. desired number of sheets may-be withdrawn
to.pr oduce a1 opening in the signature between
preselected sheets on. that side of the signature.

. Another branch of . the conduit 1007 com-
mumcates w1th a port 1310 formed in a valve
body 1011 - (see Flg -38) containing. a valve
plunger 1012 having an actuating rod 1943 ex=
tending therefrom and pivotally mounted at its

~outer extremity on a pin 1814 carried by an ex-

tended portzon of the arm T} (see Fig. 19)- rocked
throuvh ‘movement ¢f the -cam follower: 10- in
contact wth cam 69. The cam. follower 10 is
retained. in .contact .with.the ;cam 69 through ]
spring ulged ‘means operatlvely associated with
the.pin 1614, As the cam follower 78 risss and
falls, the valve plunger 1012 intermittently es-
tablishes communication between the port 1010
and a poxt 1eis tmouch the passageway. 1016
formed through the valve plunger: 1012 (see Fig.
The port 105 communicates with- the
vacuum cups 56 through a flexible hose connec-
tion (017, . When the valve -plunger {012 is in

position to establish contaot between: the "ports

1010 and. l0!5 the vacuum. cups are ‘energized. -
This condition exists as the cups 58 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-

um persists until such time as the jaws 92 and

'93 of the picker arm- have engaged the lowered
»forward edge cof the bottom
‘stack.

signature of the
CTtwill be” noted that the valve plunger
1012 is reruprocated once “with each revolutlon

-0f the ‘power ‘take-off shaft 26.

Thé - gir supply for punp
through a_‘conduit

1002 is obtamed
1018 whlch commumcates

‘with“a pors (018 ‘formed in- a valve body 1020
“(see Fiz. 68)- containing -a valve plunger
actuated for recmrocatmfr movement
‘valve body~1920 by a connecting rod I022 piv-
-otally mountéd at one end to the Jower extrem-
‘ity of the plunger 1021 and at its other end to
-a free end of an’arm‘1923- fulcrumed on shaft

1021
in the

307 (see Fig. 28). -The arm 1023 carries a ‘cam

‘follower 1024-actuated by & cam 1025 keyed to

power -take-off shaft:23. “The cam follower (024
is retained in’ contact with the cam 192§ through

-the ‘action of -a coil spring secured. at one end to

the rog-1022 ‘and having its other end in’ contact

.witha-fixed -abutiment’ which  serves as a guide.

block for the rod: 1022.- - A groove- 1026 formed
in the valve plunger 1021 sérves to intermittently

-establish communication between the port 1019
‘and .a:port

_with vacuum cups.34i.carfied by the arm 348 in

1027. ‘The port 1027 communicates

the first sheet feed statxon throvuh g ﬁexlble

.rubber tube: 1028.

A branch of condmt IulB communica.tes with a

_,"port 1029 formed in the:valve body :1030. The

~.valve body 1030 :is provided..with a -cylindrical

75 xh

bore adapted :to receive: a- sprmg urged . valve




plunger 1031 which is retained: in ¢ontact with
acam 1032 keyed to power take-off shaft 26. As
the valve plunger 1031 is reciprocated by action
- of the cam 1032, it serves-to intermittently estab-
lish communication -between the port 1029 ‘and
&/ port-1033 also. formed in the valve body 1030..
‘A flexible ribber hose 1034 connects the port
1038 with'a passdge 1035 formed in.a casting 1036
‘which is supported on the shaft 360. " The vac-

uum: feed. rolls 859 ‘are- disposed adjacent ‘the
sides-of the casting 1036 and a friction plate 1037
lies between a castinig 1086 (see-Figs; 59" and’ 60)

on'one side of the vacuum roll 389,  The ‘vacuum
roller is provided with - a:series of operings 1038
disposed ‘about a: portion ‘of - its. peripheral ‘sur-.
face. These openings communicate with “the
passage-1035 through a bore 1039°formed-in ‘the
friction plate 1031, As the valve plunger 1031

is'reciprocated in-the valve body 1030; the open-
ings 1038 formed in. the friction rollers 359 are
intermittently- energized by reason of their ¢on-

it

. thelcam' 308
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miovement of the ball 1050 within the bore I 048
is limited by & pair of pins 105 exténding through '
the bore 1088 ‘a short distahcé apart. An open- -
irig 1052 that extends radially with respect to the

bore -1048 serves to receive ‘a pin 1053 adjust-
ably secured-ini a bracket 1054 fixed to-the tie rod -
712" In one éxtreme: position of ‘movement of
the arm 1048; the pin"1063 lies" within the bore

1048, While in'the other’extrémeé position. of the

arm 1049, the pin 1953 lies outside the confines of
the bore '1048. 'Rocking Movement is imparted -
to the ‘arm’ 1049’ which' fornis a partiof arm--357:
from the above shaft 381 which is actuated from
: ‘throughi'a follower 30§ and the arm
310. . 'In ‘the event of the absence of a signature
in“the gap formed ‘between: the 'sheet abutting
member 200 and ‘thé member 1046, ‘air under

- pressure passes through the conduit: 1047 to urge

209

nection with thé pump: 1002 through  condiuit - ‘

1018." When! the' openings 1038 are under ‘the
- Influence of the vacuum created by the pump
1002, they engage the bottom :
located’on the delivery table 339 and urge it for-
wardly into contact with driven feed. rolls ‘361
which: effect its delivery: into the opened- signa-
ture.. - : : Sl : e
*.. The air supply for pump 1003 is ‘drawn through
a--conduit. 1040 from' the vacuum  cups. 341 and

surface of & sheet -

IS
(1)

30

vacuum feed rolls 859 of the second sheet feed

- station- in. a- ‘manner: identical with that just,
* ‘préviously described with reference to pump 1002. "

It will- be noted that the plunger 1021 in" the :

- ‘valve body- 1020 serves to control the intake for
~both 'pumps by reason of its duplex structure...
R "”_"Bwa.Iv:R Crrevrr RRRES

Pigure 92 Sheet 43

_ ‘The exhaust of pumps 1002, and (003 4s di-

rected through a_conduit 1041 into an air filter
1042 and then into a’ pressure supply pipe: 1043

the machine.” -One branch.pipe 1044 directs the

“alr through a:passage 1045 formed in one:of. the:
- sheet abutment elements 200 in the ‘signature:
_.opener station..” The discharge of air under
bressure from the mouth of passage 1045 bridges..
& gap: between the ‘sheet engaging element 200
.and-the: stationary bracket member 1046 sup-

Dborted adjacent the member 200.: The gap just’
mentioned provides a passageway through:which

‘the outermost sheet of ‘a signature is adapted: to

be directed. under action. of . the first signature

- Opener mechanism on-the operator’s side of the -

- machine: (see Pig. 22).
_outermost."sheet of. the
- rected into-the. gap, the ’ from:
: . mouth of the passage 1045 is directed against the
. - ADneY surface of the passing sheet and no further
‘action is‘produced: by this .&ir under pressure.
.In the absence of ‘a sheet the air from the mouth
of the: passage. {045 will bridge the ‘gap ahd pass
- through:a conduit, 4047 into A passage 1048 (see -
©-Fig.:62)in-a rockabie arm (049 which forms. &
:part;of the arm: 351 journalled on the shaft 307
~The passage 1048 lies in gn angular position with-

In the event that the
signature-has been di-
;air, pressure from the

careceivea ba.ll;::,l*llsd‘,} the ﬂ_ia'meter of ‘which-is suffi-
- :clently less: than' that of the ‘passage ‘1048 to
ipermit jts -free: movement .in: the. bore under

‘pressure of air passed through conduit. 1041, The -

_from which the air under pressure is directed . -
through branch conduits to different. locations:in: 45

An the- passageway.

‘the ball 1050 upwardly to its extreme outer posi-
tion in the passage 1048, ‘When: the ball 1050 -

les. :in- its -extreme outer : position. .the: rocking
movement . of the arm 1048 is. impeded by con-
tact between pin. 1053 and the. ball 1050.. The
impeded: movement ofthe arm 1049 which: com-"
prises. & part of:the srm 35T 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 341.in-contact . with: the top
of the sheet pile to preclude the removal of ‘4.
sheet therefrom under action of:the vacuium cups.
341. . As previously stated, this condition  will
exist.in the absence of a.sheet of the signature

- engaging element 200 and: the stationary bracket

o
31}
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. The'valve body 1056

member 1046: - The absence of the signature sheet
indicates:. either. that no:; signature is : passing
through the opener station: or that :the: signature
bassing through the station has.not been properly
opened to receive an insert. sheet ag 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 dbsence of “a, signature or. in the apsence of"

an opened signature. .- DRI
~Another branch pipe 1055 directs. air under

.Pressure from . the supply: pipe 1043 to 4 valve

body 1056 located In the signature opener station.
is. provided with a-plurality
of ‘parall-lly. disposed. horizontal bores: 1651 (see
Fig. 26)})adapted'to;‘réc‘éjve]valve plungers: 1058,

~Each valve plunger. 1058 is normally. retained in
contact with a separate cam {059

’ ‘ ‘keyed-to power
take-off of.a coil spring

shaft 23 under the action

1089 which ‘surrounds: the tail rod:of the valve
55

Plunger: and-lies between. the plunger 1058 in. g -

. cover ‘plate-: 1061, The single- lobed cams 1058

60

- @5.

Tespect. to. a horizontal plane and is adapted:to.- “travel ‘of the signature and

.are so disposed .on
timed relationshipin
‘valye plungers: 1058.
‘branch pipe™ (055 enters

-passageway 1062 so that

.and 1066 which are respective

€ shaft 23 so that thereisa -
their action Upon successive.
Alr under pressure in the
‘2. passageway 1062
056. A port ‘1063 -
communicates. with the
Y. ‘the bore 105115  always
Supplied with air under pressure:; A’.pair of .

formed in the. valve .body
formed in each bore 1057

spaced 'lands 1064 formeqd;on, the Valve plunger
1058 serve to. successively uncov ¢ '

ely connected with. '

orifices 1067 and 1068 formedin a pair of blower

bars 1069 through flexible hose connections. 1070,
The: blower bars ‘1069 Jie adjacent the path’ of

2V, the are supported on
brackets 1071 (se2 Fig, 22) -formed on the plates |

- 218" It will ' be noted that the orifices 1061 are

7 _formed in the blower bar

ator’s ‘side of the ‘signature opener station and

formed between the sheet -

1068 1ying on the opey- -
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shat:the orifices 1068:are: formed: in the blower
bat- 1069 lying on the: far sidel of .the:signature
operier:station. > Orifices | 061 project a jet of air
against: the leading'edge’of the oncoming signa-
ture ' to facilitate: the:.operation :of . the: opener
mechamsms ‘which- produces .an..opening on:the
operator’s:-side . of . $he -signature : as it -passes

(54

throughi ‘the .opencr station: : Orifices 1068 serve

the.same purpose for.the opening formed on ‘the

- far "side'o‘f the signature.:. .As:previously stated;
the :cams? 1059: are: angularly «disposed: with.re-
spect to'each other so that the jet of.air:under
pressure‘is projected against the leading. edge of
the .oncoming:signature as it-passes. the’ adJa.cent
signature contacting asnt 204,

-Another “branch .pipe’ {8712 -directs:alr under
pressuré.ito a passageway- 1813 formed in the
conveyor frame: 18 on.the .operator’s side of:the
machine. A plurality of ‘ports 10714} 1815, 1076,
1077:: §078:@nd 1
tion$hip ‘along’ thecenveyor. frame {0 so that
ports: 1674 -and: 1016 He: in: the: signature -opener
statior, 71078 lies in:the: first:sheet feed: station,
10771-lies between:the first and second sheet: feed
station, 1978 lies' in the.second:sheet -feed sta-
ticn and 1078 lies in'the:caliper station. ~These
ports are :adapted. to- project :air-under pressure
aeross .the: path of signature-travel immediately
above the conveyor: f [into ports :1680,:4081;:1982,
19831084 'and: 1085 respectively: in' the absence
of: a -sighature: traveling -between the=pairs: of
ports disposed 0N .opposite sides of-the:path:.of
signature travel.: " Flexible hose connections: 152
jepd :from:the ports: 1080: toi 1085 inclusive to -in-

dividual passages 151, three of;which are formed ¢

in:each of the:twe arms:145.::The air: pressure
trafiismitted across the gap:between:the respec-
tive-palrs of .ports’1674--1019,and 18808—I083

will- ba: carried : through individual hese- connec-

tions 152 :and cause:the individual balls 150 to be
urzed. outwardly-to. a positicniwhere’ they will
_ 4mpede: the: rocking: movement. of -arms. 145 and

‘thereby-cause declutching of the machine trans-
‘mission through the action of rods:7140: as: pre-
vioust described’ in. connection: with: the:‘pneu-
watic ' control .
throw-out'mechanism.. As a normal flow of:sig-
natures are travelingi:along the conveyor, they
will ‘cut- off the passage of air. between the re-
speetive pairs.of ports previously :mentioned and
‘thereby ‘relieve’ air: pressure upon:the:balls: 150.
In the absence of :alr pressurc:on:the:balls 150,
‘they: -fall-by. gravity . into: the: low extremity: of
“4he sleeve’ in which: they. are:housed and:-the

sclutch throw-out mechamsm is: thereby: x‘endered 5

ineffective. :

~Another branch :plpe: IBBB leads alr: under pres-
‘sure to orifices 1087 formed in the rod 348 imme-
diately beneath the:sheet pile: engagmg foot 347
in the-first sheet feed:station.:” When .the foot
. 841 is elevated from: comact thh the sheet pils,
‘the alr ‘issuing from the orifices: 1837 Wil im-
‘pinge against the forwardedge of: the uppermost
.sheets to -introduce -air hetween: them whezeby
‘the: action “of - the’vacuum :picker :cups 241 is
focilitated in-its: actlon Lo w1thdraw the bopmost
shcet of thepile.

“Another branch ‘pipe: lﬂﬂs 1eads to- orxﬁt:c- 1239
forried in-the rod -348-immediately bericath the
sheet pile:engaging-foot 34T in-the second:sheeb
feed station. The action of this mechanism: in
*He - second ‘sheet -feed station:is -identical . with
-that just described: which lS lcocated in’ the ﬁrst
‘gheet feedistation. .~~~

Another branch ‘pipe in- the form of a ﬁemble

1018 are disposed in. spaced rela-

.automatic : ‘mechanical i"clutch’

10

20

30

‘a pipe-1097.

21

hose connection: 1090 provides a means for.trans-
mitting air -under. pressure-to a -passage 109F
which is:disposed in a vertical:plane through one
of the fingers:310. which overlie the sheet feed
table 339 of the second sheet feed station.: - The
mouth of the passage 109 lies-adjacent the edge
of the feed-roller: 361 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 opemng in
the signature throughout its:length. - .

- Another-branch pipe-1092 in the form of -a
fiéxible hose connection provides:a -means for de-
livering fluid-under pressure:to a .passage:1993
formed in afinger.310 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 precedmg para-
graph .

_Another branch plpe |094 leads to a: port m a
51gnature guide bar: 1085. A-.cooperating: ‘port
formed: in: a° second signature: guide -bar . 1096
spaced laterally from the face is connected: to an
arm 1049 inthe second sheet feed station through
‘The-gap formed between the ports
lying in the signature guide-bars-1095 .and- 1096
serves the same purpose- as that previously de-
scribed in-connection with the gap formed: be-
tween the:sheet deflecting arm: 200 and.the sta-
tionary bracket member. 1046. The gap between

-the elements 1095 and 1896 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

unit. .
vreadlly understood . by: reference.: to . Figure..93

GFNERAL SUMMARY OPERATION OF" THE MACHINE
- 'While the mechamcal 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 toa
.more comprehensive understanding of the oper-

ation: of: the signature handling machme as a
-The-summary. of eperations w111 be. more

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. progress
through the machine. .

-After a. stack of 51gnatures has been placed

‘with folded edge forwardmost: on .the. plate. .54

. in: the signature feed station; and a stack. of

-feed. station-tables- 301,
.may be swung to.a starting posmon to place the
“machine-in .operation.- : The starting: handle. 108

69

sheets -have: been- placed: -on - each: of. the .sheet
‘the. startmg dever. 106

should be retained in sta.rtmg posmon manually
until the first signature-has.reached the.signa-
ture calipering -station so that. the- prenmatlcally
actuated -automatic clutch. throw—out .mechanism
will be rendered ineffective, due to the. absence
of mgnatures along the main conveyor 11 at the

positions where :the- respective . pairs-. of : ports

1074—1079 and. 1080-—1085 are Jocated. . 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-
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most® signature in- the stack in the signature feed

station by the:vacuum: cups: 56 which are ‘erier-
gized to effect the lowering of the forward folded -

edge of the signatute:. Upon completioni 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
eompletion’‘of ‘the gripping action, 'the vacuum
on“cups-56'is deenergized: and the:signhature will

be withdfawn from the stack under action of the :‘ ;

arin ‘81, “As the-arm’'91 reaches its forwardmast
position, the gripping action of the jaw 93 is
released and-the signature:is deposited - on the
feed table 51.

samie ‘onto. the feed roll 103 from which the ‘sig-
nature:is' drepped. onto the main conveyor 1.

O
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ter mechanism-in the formof & pair of discs 225
reduce: the 'speed 'of signature: travel to:that
of the imain conveyor :which again- controls its
advance through the machine.  As:the signature

“enters: the:sheet. feed -station it passes through -
‘& 'gap: formed :in: the signature guide rails 1095

and: 1096 which- control- the operation of the

- second sheet feed mechanism in-a manner iden=

A pusher:plate 94 -engages-the .
rearward:edge-of’ the signature to advance the,

The sigrigture:is:then engaged bétween a. pair of -

discs 131: to- initiate its forward: movemeént to
bring it:up to the :speed at which the conveyor
s traveling so that the-abutment of the signa-
ture pusher-block '43- of ‘the c¢hain: - will: hot
: result inan: impact strong enough to:displace the
signature on the" -conveyor chin The:signature
15 then ‘advanced into. the’signature: opeher- .sta:
tion® under: control of”the ‘maih® conveyor. :In

passing into thé’ sighiature opener station, the-
signature ‘passes:through the first air gap:in: the.

“machine eontrolled eircuit which: -‘comprises’ the
“pOrts::
thifow=out mechanism ~Ag§ the signature con-

4078 and 1080 of the: automatic: clutch

1)

- ~cirenit-comprising- port. 1076 and--1082.
-sighature ‘leaves:the: first sheet: feed station the

tinies through the: signature opener: station, the.

auxiiiary signature conveyor comprising: chains
219 and 220 contact the signature and accelerate
itito a: spee 'above thatof the main conveyor

‘While: the isighature ris under control “of the

auxiliary conveyor, ‘just mentioned, the signa-
ture.is' engaged successively by each of the. eight
.opener mechanisms which comiprise arms 204 In
“the' event that the r ‘anually adjustable elements

“engaging“arms 204" will' withdraw the then
“oute most -sheet - from the signature and dra,w

B jet ‘of air from the onﬁces lnB‘l and msa '

formeéd: in the blower bars | 069 Wwill impinge upon
i:he leading edge of the 51gnature to facﬂitate ‘the
£ i, f

erator’sside iof’ the machine the deﬂected
‘s$héét: pa.sses “through the gap- formed: betwéen

‘the’ passage- 1048 in'  the sheet deflecting - arm -
.200 and the passage formed in-thé bracket’ 1046,

_through thfs gap

to means' for. eﬁecting automatic ‘de-
“e) tchmg operation of" the drive of the machine

~the’

auxlliary conveyor terminates and a- reregis- i

‘40

-guide fingers 370::

‘tical' with “that- previously described: for- the-first

sheet feed control. . As:the open. Signature .con- -
tinues’its -advancethrough the- first sheet feed
station; sheet':feed ‘rolls: 359 advance: the sheet

. along'the table and sheet feed rolls: 361 discharge
it downwardly into the opening. in the-meoving
The: delivery. of -the: sheet into the:

signature.
open: signature is . facilitated . by ‘the -action: of
jets:of "air: projected downwardly through -the
passages 1093 formed in:-the sheet guide fingers:
310.. Simultaneouly with the féeding of the first
sheet \into the open-signature; the:top:sheet of
the second sheet feed station is engaged: »
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 of feed 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- 1077 and 1083.. "As the opened:signa-

‘ture continues its:travel through the second sheet
- feed:station the second sheet is advanced by rolls

361-and directed downwardly into the open:sig-
nature. - ‘The: opening: in ‘the signature is main-
tained uniform throighout itslength by the pro-

-Jection of ‘a-plurality of jets of -air under pres-

sure-from. passages.-1891 formed: ‘in the ‘sheet
“Continued travel of the signa-
ture through the second: sheet feed :station ré-
sults in'its passing through the ‘fifth air gap. in

- ‘the control ‘cireuit: comprising ‘ ports::1018: and

1084. - As the filled ‘signature is: advaneced: into

‘the signature calipering station it passes through

the sixth ‘and last air:gap in: the control circuit
comprising ports 1079 and 1885, *When the:sig=

nature reaches the end of the main conveyor it

stops in proper position: between the sliding plates-
401 -of the.calipering station:. -The ‘plates 401l
are then: urged ‘toward each other.so that signa-

ture contacting elements 433 and 440 on eachplate

401 contact the signature to effect the calipering
operationto determine the correctness of: the

ropening ‘andinsetting ‘operation ‘performed. in

the preceding. stations. - Upon completion of the
calipering ‘operation; the signature is -advanced

~underaction of an auxiliary conveyor comprising.

8 -belts 502: and ‘807 into:the  signature discharge

“station; - After the signature is discharged-from
the auxiliary belt conveyor, just mentioned; it is
engaged between the discharge. drum 551 and
. cam discs ‘660 to ‘effect its- discharge from the

machine:either onto a plurality of belts 596 un-

“~der-action:-of the discharge fly- 516 -which ‘com-

prises. those signatures which are properly. filled:

‘or-on to a discharge pl_ate”‘595iwhich‘ 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-~
nism. i

From the foregoing descnption it will be under-
stood that a new' and improved signature han-.
dling machine has been provided which'i is. capable
of a.utomatically feeding, .opening; insettlng -cal-

I



speringuand: dischanging: signatures;into~s segre- dually into:segregated: groups::of; pmpgrly aand
:gatedrgroups: of -properly shd:improperly:filed aimpmperly filled:signatures. :

.signatures- deer controt of the cahpiermg mnch— 5 A signature handling aaachine compnsmg,
-anism. conveyon adapted to:receive @ signature: in:closed

- In-addition to: i;he general .noyelty\ mund trethis 5 ~positiony means: for:antomatically: performing:all
. machine it :will: be:noted-shat:noveh means:have -operations -essential: tox the:feeding of. a. -closed

peens provided sfor effecting.epche ofi;the -epera- ~s1gnature _onte: saidsconveyor,:opendng - said sig-
.+ions which conibine taieflect the:new andunovel .nature-on- saidiconyeyor;insetting a sheet.into
results attained. by this.:machine. said opening;:calipering; and: discharging:signa-

«-While .the machine:hdas. beemdescmbed; in~gon- .10 :ture: in a: continuous::automatic: cycle-of: opera-
mderablade:zall in;the forepoing:speeification it is .bion, a plurality of,:mechanisms: for; perferming
-to: berunderstood: that: vagious: changes may-be .the several-operations:-on-the signatire;: actuat-
niade: in-itsyembodiment;without departing-from .ing means; for said mechanisms,: means . for;-ad-

or.sacrificing: a.ny of ‘the: advantages heremaiter _vaneing; said..conveyor. and :signature: through

claumed o : .15 18aid machine, and:automatic.means: for-discharg-
Teclaim: o o 7 s ’ .ing:signatures;individually into-segregated groups
1. A s1gnature xhan;dhng m'\chme eamprlsmg oﬁ properly-and improperly-filled:signatures. -

a conveyor, means for automatically-performing MY sxgnature\handling machine; comprising, a

-all operations.essential to-threféedine of a closed conveyar ‘adapted to:receive assignature in closed
-signature-ento said conveyor,epening: the signa- .29 .position, means:for automatically. performing;. all
ture-on said conveyor;insetting &-sheet into-the -cperatipnsessential ta the.feeding-of.a closed s

opening-formed int the sighdture; .calipering-and . nature.onte.said.conveyor, opsning said: mgnaturn
- discharging $hé signature: i & continueus auto- -qn said:conveyor, insetting a sheet-intei said;open-
~matic cycle of’ ‘operat shid cenveyor means ing; calipering; and discharging:of -a:signature, in
addpted toiteceive: said: closed signature andad- o5 -Acontinuous-agttomatic cycle of- operation, a-plu-
‘varce it through.-said: muehiiie, -a- plurality« of .rality: of .mechanisms: far-performing. the several

meckanisms- for- performmg ‘theskveral -opera- operations on the signature, actuatinganeans:for
.tions on-the signature,-and-means for: controlling ,sald mechanisms;means-far: ;advaneing.saidicon-
the synchromized-adveiice of the ‘signature- con- -veyer andssignature through:said maeckine; means
veyor ‘arid the -operation of stid mechianisms. 5 for ecntroiling the ssynehronized: advance: of: the
2 A sighatiré-handling- machme éomprising, signature: and;the: operation: of. the mechanisms,
a- conveyor- adapted to-ireceive a--signature-in and ar‘ktomatmumeans for.dischaxging :signatures
-closed - position: - means- for -atitomatically -pér- -imdividually:into: segregated: groups of properly
forming all-operations-esseéntial~to~the- feeding ;_and Jimproperly: filled:signatures. -
of a-closed signature-onte said-conveyory open- . 55 oA signature handling: machme compnsmg
ing the sighature on said: conveyor, insetting a & ‘base; a: qenveyor:adapted: o . receive «;:sig-
sheet into said opening, calipering ‘thefilled sig- crature: in-closed ; ;pasition, a:plurality of:stations
.nature,-and discharging the signature in a con- including a signature feed station, a .signature
-tinuous ‘automatie ¢ycle of operation; means-for - OPener station, a:sheet feed. station, &:signature
:advancing said: cénveyor: and- mgnature»th—rough .40 - calipering station;.and a-signature discharge: sta-
said machine, & plirality of mechanisms for-per- rtion-disposed-on said base:adjacent said conveyor,
forming the' everab peratxons—on the-signatire, ..;neu_h,ams_m,s in each-of sf';ud ’stat_mns‘Ior perf_orm—
‘and ‘automatié ‘means for -discharging signatures .ing the.several:operationson said::signature,
Cindividually- into: segregated- groups- of- properly -means for actuating said mechanisms, a eonveyor
“and- }mproperly filled signatures. .45 drivingimeans,and-means-for:synchronizing; the
¥ 3, A-signattre-handling machine comprising, a -operation” of: said-‘station :mechanisms Wlth ﬁald
conveyor-adapted to receive‘a-signature in-closed conveyor and gignature-movement,
-position; means for automatically- performing all 8, A -signagure zhandling: maehine;: comx;rismg
operations essential- to- the-feeding’ of -a'closed a,dbahs., a) plurality: of -stations disposed..om said
signature- onto* said-‘conveyor,-opening- the sig- 5o base;-ingluding a:signature feed station, ‘Bsigna-
nature-on said-conveyor;y insetting a-sheet- 1nto “turecopener station, a-sheet feeg;-statlon, a:.0all-
said - opening; - calipering; ~and : discharging - the  Peringstation; anda; signature;discharge-station,

‘signature in ' a —eontinuous: ‘awrtornatic- cycle” of ry-in: eacht of said stations: adapbed-to
_operatior, ‘means-for~advancing ‘said- conveyor perforn somexoperation-on- a:signature, means
-and signature through.said machine, a plurality 3 t%ragggat%n’"‘ 3?‘15 glgfghnaaﬁ;ﬁrmsi agldsz& -Oxgvivgr
of mecham ms fqr erformm the seve al gper- reee i €. 11" C1e ‘position
§ 9 D g ra; o and-transport it-through.said-machine whereby

"""" said mechanismis may:effect-their respective:op-

£ -
the smmsiond i%defﬁfﬁﬁ o é’ﬁéhiefi;i?ué‘;i SOD-crations on-asignature in-a conbinups automatic
! . 1eycle;

autematic means for. dischar ging, sxgnatures in-~ 697 ':y9 A sxgnature handlmg maohme eompr;smg a
dividually into segregated graups of properiy and  pgse -a-plurality of stations disposed on said:base,

improperly. filled .signatures.. _including s-signature: feed .station, a.signature

. 4. A signature handling..machine cqmpmslng, -gpener station, &-sheet feed station; -a-calipeging
a -conveyor, adapted.. to. receive a..signature.in . station, and:s signature discharge.station; imech-
closed position, means for,automatically -per- anism in - each, of- saig;stations. adapted te:per-
forming all operations: essentlal to.the.feeding of ferm some operation .on .a signature; means for
a:closed - signature .onte-said conveyor, openin aetuating said.mechanisms, a-conveyor: extending

.the signature on said.conveyor, insetting a sheet -through said statiensadapted toreseive a signa-
into said .opening,. calipering, -and . discharging 7, .ture: in closed::postti om and 1 INeans: fczx driving

_the signature in & continuous .automatic cyclg of a,ld eonyeyor.

operation, & plunality of 1echanisms for. per- 10, A signature: handling: maolmne compmsmg
forming the several operations on.the signature, a:base, & pluralityi of .stations:disposed..on: sdid
-actuating means for said mechanisms,:and auto- . haseyincluding a-signature feed station, a signa-

_matic means -for . discharging -signatures- indi- , 75 - ture;opener-station 4 sheet.feed:station; a caliper-
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ing station; and asigrature- discharge. Station,
mechanism in each of:safd - statiols Hdapted to
‘perform some operation on:.a’ signature, means
for-actuating ‘said -mechanisms, -a; ‘conveyor €x-
:teriding ‘through’said. stations: adapted. to receive
Iassignature in ‘closed: position; means for:driving
-Said conveyor; and means for controlling the syn-
-chroniized advance of.said signature conveyer and
the timed operation:-of said:mechanistas. :
-1 A signature handling macHine: comprising
‘a.'base; a plurality i of stations disposed on :said
-base; including: s signature fesd 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-
~tendingthrough-said- stations adapted. to receive
“arsignaturerin closed: position, means for driving

{said. conveyor, meansfor scontrolling: the' syn- o

-ghironized advance of said sighature conveyor-and
‘the: timed' operation of" said: mechanisms, . and
-means -actuated-by said caliper: mechanism “to
~control the ‘operation. of said dischirge mecha-
-nism whereby: properly ‘and improperly: filled sig-
‘natures are automatically segregated in said ‘dis-
charge station. v v cune e i e e

- 7121 A signature ‘handling ‘machine comprising,
a‘base; a’'conveyor adapted to reecive o signature

“in closed: position, a plurality of ‘stations ‘disposed .

adjacent said. conveyor; said stations: comprising
& signature feed station,:asignature opener-sta-
“tion; & .sheet feed station, a-signature calivering
station and a signature :dischiarge station, said
“machine adapted to effectthe automatic feeding,
-opening, -insetting; ‘calipering and discharging
operations ‘on asignature in a ‘eontinucus cycle
~of-operation.. - : SO s
77180 A signatilire handling - machine comprising,
-4 plurality of stations disposed in.adjacent rela-
tionship, a “driven’ conveyor' extending : through
said”stations adapted to receive ‘g signature: in
-closed position, ‘means operative in cne of said
“stations for effecting the: feeding of a ‘closed- sig-
nature’ to. s4id 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
"éffecting the insetting of a shest 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 thie correctness of the preceding open-~
“Ing and insetting operations, and means opera-
“tive’in another of said stations for effectirig the
“discharge of filled calipered signatures.

“ 14. A signature handling machitie comprising,
“a plurality of stations:disposed in adiacent rela-
tionship; 4 driven conveyor extending through
said stations adapted to receive a signature'in
“closed positioh; means operative in one of &aid
stations for effecting the feeding of a ¢losed 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 opening
“in the ‘moving signature, means operative in an-
other of said stations for effecting the calipering
-of the filled signature to: détermine 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
lastnamed means to seégregate ‘incorrectly filled

signatures from thdse which-are correctly filled. _'

15. In a signature handling machine the :com-

‘bination with a plurality of associated units re-
‘spectively-including: meéhanism: foi effecting sig-

nature feeding, signature-opening; sheet feeding,

‘signature calipering,:and. signature discharging,

of a conveyor extending ‘through -said ‘units
adapted to receive a; sisnature in. closed position,

driving means for said conveyor, mechanism in

each of said units adapted to effect successive op-~
erations:upon: a.:sighature; “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. - : A

16. In a signature handling machine the.com-
bination with a plurality of associated .unitg 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. conyveyor, 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 adapfed-to synchronize said mecha-
nism. operations with. the advance of. said signa-
ture conveyor, and means - associated  with .said
signature- calipering -mechanism - and operative
lipon said - discharge mechanism for .segregating
improperly filled -signatures. from those which
are properly filled, -, . T et
-17.-A signature handling machine. comprising,
a signature feed mechanism, a signature opener
mechanism,. a sheet feed mechanism, a signature
icaliper mechanism, a signature discharge mech-
anism, and-a conveyor adapted. to.receive a sig-

-nature in closed.position and transport it:threugh
-sald-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-
ness of the opening and insetting operations; and
:discharge operations.may be effected in.a contin-
uels automatic cycle. of machine operation.

.+ 18. A sighature handling machine comprising

a signature feed mechanism, a signature opener

‘mechanism, a.sheet. feed :mechanism, g caliper

mechanism, a signature discharge mechanism, a

55 conveyor.adapted to Teceive a signature in closed

position and adyance it from said.-signature feed

-“mechanism and transport, it through said signa-

ture opetier mechahism, said sheet feed miecha-
nism, said caliper mechanism, to said signature
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 sighatures are automatically segtegated in
said distharge station. ' )
19. A signature handling machine provided
with means for automatically peérforming the

‘operations of feeditig a ‘closed signature onto a
‘conveyor, opening ‘said signature on said con-

veyor, insetting a sheet into said opening, caliper-

“ing the illled signature, and -discharging the siz-

mnature in one continuous automatic cycle of

-operation of ‘the machine, the combination of a

plurality .of mechanisms 'forﬂperfor'ming the sev-
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éral operations, actuating means-for said mech-:
smisms, ieans for advancing said conveyor and-
siemature through said machine, and means ‘Tor:
controlling the synchronized advance .of ‘the sig-
nature and 'operation ‘of said mechanisms. -
:20. In ‘s slgnature handling: machine iprovid-
ed with mesans for automatically performing sev-
eral’ operation on a signature :in & contsmuous
automatic cycle, the combination ‘of 2 machine
base, a plurality of operating units disposed ohi-
said base, mechanism in each-of said units-adapt-
ed respectively to feed, open, insert into; ‘galiper,
and discharge signatures individually, means for
actuating ‘said smechanisms, a conveyer adapted:
to receive 'a signature in -closed position  and’
transport a signature ‘throughsuid- machife, and
means for controlling the synchronized advance’

of the slgnature and operation‘of sald it mech-‘

anisms. .
921, In a 51gnature ‘handling machme provxaed
with means for automstically ‘performing 'sev--

erg] cperations 'on a-signature, the combination

of ‘a’base; a plurality of -operating units disposed

on: said ‘hase, said units includihg 2 wignature
feed unit; a- sxgnature opener unit, & shedt feed-
unit, ‘a’ signature caliper unit, and a Hignatare

disc¢harge unit, mechaniim in - éach of said’ umts

means ‘for operating -:a,ld ‘mechanisms, and a-Con«

veyor -atdapted to recéive & “signature ‘in -closed
position ahd transport ‘it thirough said machme
whereby a signature may be ‘exposed to-the’ oper-
ation 'of each of said units to -effect “thie Teeding

of closed signatures onto said conveyor, openmg :
insetting “a-
sheet into said opening, calipeting, snd discharg- " :
ing of a signature in a ccmtmuous automatm»

said signatures -on said conveyor,

cycle of oper ation.

‘92, Tn a signature handling machme tbe com-
bifvgtion with an endless conveyor adapted to re-
ceive a szgnature in closed position and. trans-
port it through the machine, a mgnature feed
sta.tlon means in said station adapted ‘to: Wlth-
cha,w s"ccesqcm ‘of individual SIgnatales from
a ‘source ‘of sigrature supply and ‘deposit - ‘them
individually upon said conveyor in ‘glosed posi-’
tion, “a -signature cpener station adjacent said

dignature feed station, mreans in siid 51gnature ;

. opener station: adapted to effeét an opening ih

said sighature between preseletted pages ‘thereof,”
a sheet Teed station -adjacent said s1gndture:

opendr station, means in ‘s3id sheet feed station
adapted to withdraw & stccession of ‘tridividual
sighnature inset shieets from @ SOUTCE ‘of supply.
and ‘deposit them individuaily into the opetithg
in ,€ach sxdnature, 2 caliper tation, meats Ih
said ealiper station s

sighature opening and ‘Insetting operations, a
slghgture discharge station, and ‘meghs in ‘gald
last named stdtion for discharging sighdatures.

23. In a signature handling maching, the colh-~
bination with an endless conveyor adapted to re-

céive a signature in closed position and ‘trans-.

port it through the machine, a sighatire Teed
station, means . in said station adapted to With-
draw & succession of individual’ gighatures from
a source of signature stpply and deposit them

individually upon said conveyor in closed po§i- .

tich, o signature opener station adjacent sifd
signaturz feed station, meatis'in said signgture
opener statioh adspted to effect an opening ‘in
said signature betweén pres selected pages there-
of, a sheet Teed station adjacent said signature
openér station, means in said: sheet feed station
adapted to withdraw a succession of ndividual

dapted to-contact and gaug‘e ]
the stgnature to determine the correctness of the
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signature inset sheets from a source of supply
and ‘deposit them: individually into the opening
in ‘each signatire, a caliper -station, means in
seid calipér:gtation adapted to contact and gauge
the signature to determine the corr ectness of the
signature opening and insettinig operations, a
signdture ‘discharge station, and means in said
last named station under ‘control ¢f said caliper
means ‘4o segregate correctly from incorrectly
filled signatures. as they -are discharged from
the machine.

94, In & signature handlmg 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
them through the several stations of the machine,
s signature supply source in said signature feed
station, 'a sheet supply source in said sheeb
feed statlon signature feed mechanisni oper-
gtive to remove individual sxgnatures from said
signature supply source and deliver ‘them in

: cloged position upon -said sighature conveyor,

vacuum means operative insaid signature opener
statlcm to effect automatic opemng of said sig-
nature ‘between preselected pages: ther 2of, sheet
feed mechanism ‘operative ta remove individual
sheets from said sheet sipply source and deliver
them into said sig hatvre opshing, caliper means
operative to check the accuracy of szid opsning
and insetting’ operatmns and signature dischargs
means operative to dlscbarge the filled signatures

: 1nto segreégated groups of preperly and improper-

1y ‘filled signatures under cor*tro1 of said
means.

25. In a signature handling machine the com-
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 sighature calipering station, a power
source for ggid machine, conveyor driving means
associated with said power spurce, mechanism
driving means associated with said power soures,
an air pump, pump driving means asscciated
with said power source, a vacuum circuit in said
machine associated with said pump intake, a
fluid pressure circuit in said machine associated
with said pump exhaust, vacuum mseans assc-
clated 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 fluid pressure
control circuit adapted to automatically disen-
gage said ‘machine power source upon fajlure of
a ‘proper flow of sxgnatures throudh ‘said ma-
chine.

'26. 'In g signature handhng machme the com-
bination ‘with ‘signature feed mechanism; signa-
ture opener mechzanism, sheet feed mechanism,
stgngture calipering mechanism, and signature
discharge mechamsm of an -endless -CONVEyer
adapted to receive a sticcession of individual sig-
patures from said signature feed mechanism in
closed position and transport them through said
signature -opener and sheet feed mechanisms to
sald signature ca.hpermg mechanism, en air

caliper

pump, a power source for said machine, con-
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veyor driving means assoclated 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 mtake, a fluid pres—
sure eircuit associated with said Jbump exhaust,
said vacuum circuit adapted to effect certain op-
erations on- said signature, said fluid pressure
circuit adapted to control the -operation of cer-
tain of said mechanisms, and signature actuated

means for controlling the operation of said fluid.

bressure circuit to effect the automatic dlsensrag-
ing of said power source upon fallme of a p1 oper
flow of signatures through said machine, .

27. In a signature handling machine the com-
bination with signature feed mechamsm signa-
ture opener mechanism, sheet feed mechanism,
signature cahpermg mechamtm .and mgnatule
discharge mechamsm of an end]ess conveyor
adapted to receive a successmn ‘of individual sig-
natures from said signature feed mechanism in
closed position and transport them through sald

-signature opener and sheet feed me namsms 1o’

said signature cahpermrf mechanis m “and. air

pump, a power source for said. machme conveyorf

drivihg means assocxated ‘with said power solrce,
mechanism driving means asscciated with said
power source, pump driving means as sociated
withh said power source, & Vaculm. cir cult 2850~
ciated with said pump int take,. da ﬁuld pressme
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 meéha-
nisms, and fluid pressure means conirolled by an
open signature for controlling the cperation. of
said sheet feed mechanism.’ .

28. A signature handling machine comipris~
ing 2 unitary structure including .a. plurality
of stations dispesed in adjacent. relationship, a

continucusly moving conveyor extea_dmv thrpug_h )
said plurality of stations, mechanism ix ong’ of:,
adapted to feed a. clgsed signature

said stations ‘
onto sald conveycr, mechanism in another of
said stations adapted to be manually adjusted
for effecting the opening of the movihg signatire
between preselected pages on éither or pbath
sides of the center fold, mechanism in ahotlier-of
said stations adapted’ to insert a sheeb ifito” the
opening formed in the moving signatiiie; means
in said sighature opener station responsive to tlie
presence of an opsn. sugnatw e for rendermg said
insetting mechanisii. ope"auwe said last named

means being operatwe in the'absence of an opEn
signature for rendering gaid’ insetting mechs-"

nism inoperative, mechanism in anéther of sald
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 dxscharg° said ﬁlled
calipered signature.

29. A signature handling machine comprisitig
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 dnother of said

stations adapted to be manually adjusted for ef-
Tecting the opening of the moving sighature Le--

tween preselected pages cn either or both sides
of the center fold, mechianism in another of.said
stations adapted to inset a sheet into the open-
ing formed in the moving 51gnature means in
said signature opener statlon responswe to ’che
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bresence 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 ancther 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. handlmg machme comprlsmg
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 ohe of

sald 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 s1gna.ture for, Trendering said msettmg mech-
anism_operative, said last named. means belng,
operatlve in the- absence of an -open_ signature
for rendermg said msettmg mechanism inoper-
ative, mechanism in another of said stations
adapted to cahper said filled SJgnature to check
the accuracy of said-opening and msettmg 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 machme comnrxsmg
a umtary structure including a plurality of sta-
tlons disposed in adjacent relationship, 'a con-
tlnuously moving conveyor extending uhrough
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 obening 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

formed in the moving signature on one side of ;

the ¢enterfold, mechanism in another of said sta-
tions adapted to in8et a sheet into the opening
formed in the moving signature oit the other side
of the center fold, means in said sxgnature opener

. statxon responsive to the.presence of an open sig-
ngture 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 mechanismis
inopérative, mechanism in anocther of said sta-.

_ check the accuracy of said opening and insetfing

75

operations, and mechanism in another of said
stations adapted to discharge sald leed cahpered

_slgnature. .

32. A signature handling machine compnsmg
a_unitary structure including a plurality of sta-
t1ons disposed in adjacent relationship, a con-
tlnuously moving conveyor extending through

). s&id 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 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
ih the moving signature on one side of the cen-
tér fold, mechanism in ‘another ‘of sald 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 signatiire opener ‘sta-
tion responsive to the pfesence of an epen stena-
_ture for rendering each of said insetting mech-
anisms. operatwe 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 sdid stations
adapted to discharge said filled calipered signa-
ture,. and means in said -caliper mechamsm oper-
ative upon said discharge méchanism for segre-
gating improperly filled sxgnatures from- those
whlch dre properly filled. B

.83, 'The method of performmg a sticcession of
operations on 4 sighature in ‘a continuous cycle
of ‘oberation of ‘an:attomatic machine, ‘which
comprises Teeding a closed signature onto 3 con-
tmuous“f moving ‘CORnVeyor, éffecting automatic
opening ‘Hetween presslected pages of the moving
sienature, effecting insetting of a sheet into the
npening forméd in the moving signature, call per-

ing the filled signature to check the adeuracy 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 methced- of performing a’ succession
of ‘operations on a signabure in o continuous cycle
of “operation of -an automatic machine, which
comprises feeding & signature in closed position
onto & continuously moving conveyor, exXposing
the moving signature to the action of a signa-
ture opener mechanigm 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-
natare to the action of a caliper mechanism op-

erative to check the accuracy of the opening and
msettmg operations, and discharging the s1gna,—
fure - upon completion of the succession = of
operations,

85, The method of automatic feeding, opening,
insetting into, calipering and discharging of &
signature in a continuous cycle of gperation of a
signature handling machine, which comprises the
feeding of successive individual signatures from a
soures of supply, delivering them in closed posi-
tlon onto a continuously moving conveyor, eXpos-
ing thie moving signature to the action of opener
mechanisms adapted to effect automatic opening
thereof between preselected pages, automatically
removing a $heet from a Source of supply, ad-
vancing and insetting the sheet intd 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
d*gchurgmg 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
sighature handling machine, which comprises
the fecding of successive individual signatures
from a source of supply, delivering therh In
closed position onto a continuously moving con-
veyor, exposing the moving signature to the ac-
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tion of opéner mechanisms adapted to -effett
automatic opening ‘théreof between preselected
pages; automatically remeving a sheet from a
source of Supply under coentrol of the -opened
sighature, advancing and insetting the sheet into
the opening formed in the advancing signature,
arresting the sienature advance to effect auto-
matic -talipering of the filled signature, advanc-
ing’ the -calipered filled -stgnature into the -dis-
charge station, and discharging the same.

37.. The method of automatic feeding, open-
ing, msetting into, calipering and discharging of
a signatire in a-continueus cycle of ‘operation of_
a signature handhng ‘mechine, which comprises

the feeding -of successive individual signatures

from & sotrce of supply, -delivering them in
closed position -onto a continvously moving con-
veyor, expesing the moving sig gnature to the ac-
tion ‘of opener mechanisms adapted to effect
automatic apenmv thereof between presplnc*ed
pages, -antomatrcaﬂy removing -5 Sheet from a
source of supply, advancing and jnsetting the
sheet into ‘the opening formed in ‘the advancing
s!gnatu‘re, arresting the signature adlvance to ef-
fect autormatic -calipering of the filled signature,
gdvaneing the calipered filled signature into the
discharge station, discharging the same and pro-
viding automatic mesns for ‘arresting ‘the ma-
chine operawon upon failure of normal sigrature
mevement therethrough,

38. The method of handling a mgnature ina
machme -adapted to aatomaulcally perform 2
suceession of opelatlons upon a signgture ina
continucus cycle of operation, which coniprises

- gutomatic removal of ‘a signature from sourcs of

supply, transferring the signature in closed po-
sition to a cont'nuously movmg conveyo., ad-
vancing the signature throug“h signatire opener
mechanisms adapted to effect automatlc opening’

ztwesn ‘preselected paees of the mgnafure, ad-
vancing the opened stgnature through a sheet
feed station wherein sheets are removed individ-
ually ‘from a source of supply and delivered info
the opening formred in ‘the signature, advancing
the fifled signature into ‘a signature calipering

mechanism wherein the filled signature is gauged
to determme ‘the correct‘less of the opening and

c‘btmg operations, and dlschaxgmg ‘the filled.

. gaugefd signdture,
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30, The method of handhng a swnatule iaa
machme ada‘pted to' dutomatically .perform a
stccession of operations upon a signature in &
continuous cycle of opera,tlon.,whlch comprises
automatic removal of a signature from source of
supply, transterring the signature in closed po-
siticn to a tontinucusly moving cobnveyor, ad-
vancing the sighature through signature opener
mechanisms adapted to effect automatic cpaning
between preselected pages of the signature, ad-
vancing the opened sighatlire through a sheet
feed station wherein sheets are removed individ-
ually from a source of supply and delivered into
the opening formed in the sighature, advancing
the filled sighature into a sighature calipering
mechanisim whetein the filled signature is gauged
to determine the correctness of the opening and
insetting operations, and discharging the filled
garrged signature into segregated groups of prep-
grly and improperly filled siznatures.

40. The method of performing a succession of
operations oh & slgnature in a continuous cycle
of operation. of an automatic machine, which
comprises removing a succession of individual
signatures from ‘a source of signature supply,
transterring them irndtvidually ih closed position
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to a continuously moving conveyor, opening the

while they are in mation, remeving inset sheets

individual signatures between.: preselected pages.

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-ealipering 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 remeving & succession .of individual
signatlires from. a solirce | of -signature: supply,
transferring them individually in closed position
to.a continuously moving. conveyor, opening the
individual signatures betwéen. preselected pages
while they.are in motion, removing inset- sheets
individually from a source.of supply, depositing
the inset. sheet in,tonthe:,signature_‘ opening, ad-
vancing the filled signature. to.a calipering mech-
anism, arresting the advance of the filled signa-
ture to. effect the. calipering operation, advanc-
ing the calipered’ signé;'ture,ahd,discharging the

same from the maehine into segregated groups.

of properly and improperly filled signatures... -
42. The method of performing a-succession of
operations-on & signature in. a.continuous cycle
of operation of an automatic machine, which
comprises removing a suecession: 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 inmotion,. controlling the . re-
moval of inset sheefs individually. from ‘a source

of supply under action of the opened signature,

depositing. the inset shéet 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 magchipe.

43. The meéthod of ‘performing a successiﬁn‘

of operations on @ signature in ‘a. continuous
cycle of operation of ‘an automatic’ ‘machine,
which comprises removing a sucéession of indi-

vidual signatures from & scufce, of _signature.

supply, transferring them individiially in closed

bosition "to a continuolsly ‘mioving conveyor, .

opening the individusl signatures between pre-
selected pages while
ing inset sheets individually from a source of
supply, depositing the inset. skest into the signa-
ture opening, advancirig. the fil d sighature to
a calipering mechanista,: arresting the advance
of the filled signature to effeéct the calipering
operation, advancing‘thwe,\‘gb;lips_fedﬁ_'si"gnatujré, and
discharging the same ‘froin.the mMmachine into
segregated groups of properly and improperly
filled signatures under control of thé sighatuve
calipering mechanism, .~ e

44. A sheet material fegding me¢harism com=
prising, a material stack supporting member, a
feed table, a pusher plate, a feed roll, vactium
means for engaging the bottom sheet™of ma-
terial of the stock and ‘operative to free & por:
tion thereof from the remsaining sheets ifi the

stack, means operative. to' engage.
the remaining sheets in the‘stick 't Dplres
sure on the bottom sheet, Means operative to
effect the gripping of the freé. portion of the

bottom sheet of materigl and transfer said gheet

of material to” said fe6d table aiid releass the
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same: in ;advance-of: said :pusher: plate, ‘means
£ ndering:said: pusher plate operative to.ad-
vay aid sheet material into contact. with said.
feed roll, and means for driving said feed roll
to discharge-said.-sheet material. - -
.45, A signature feed mechanism comprising,
a frame; a. signature stack supporting member, a
signature feed-table,.a signature feed. roll, vacus
means for engaging the-lowermost signature
e stack to.free one edge thereof from the
naining 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 advancingsaid signa-
ture into-contact with said feed roll;-and means
for.driving said feed. foll to.discharge said signa-
ture from -said.table. . SR ‘ :

-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, yacuum -means adapt--:
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“stack when sald presser foot

ed to oscillate toward and from.said signature
stack to.contact the lowermost' signature of said
stack, means for moving said vacuum means $o-
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 5aid 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 movahle presser foot gver-
lying the forward edge of sald 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
sald stack, means for transferring. said ‘sheet to
sald table, and means for feeding said sheet from
said table. L

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 cn 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-
oberative, means for removing a sheet from said
is free from pres-
sure contact with said stack, means for trans-
Terring Said sheet to said table, and means for
feeding sdid sheet from said table. '

49. 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 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 remeving the top sheet from said stack when
.the presser foot is free from contach therewith,
50, A sheet feed mechanism comprising, -
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 removed therefrom, a presser . foot
adapted to- overlie a. portion of said sheet stack
and exert -a holding pressure thereen, pressure
foot. actuatmg means operative to raise -said
presser foot from contact with:said- :sheet: staek,
fluid- pressure means assoeiated with said presser
foot;, means operative to-energize:said fiuid 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
tack to separate the uppermost sheets to facili-
ta.te the removal of the top sheet, -and means: for
removing the top sheet from -said stack when
said: presser -foot is free from contaet, therewith.
51 - A sheet feed mechanism cormprising, a mov-
abble sheet stack supperting member, automatic
means for elevatmg said sheet stack supporting
member mtermlttontly to retain the top--of the
sheet; stack at a substantially: constant level as
sheets are removed therefrom, @ presser foob

adapted to. overlie a: portion of said sheet stack 5

15

20

25

o]
K<

and exert a holding pressure thereon, - .presset

foot actuating means cperative to raise saxd pres-
ser foot from contact with said sheet stack fluid
pressure means associated with said presser foof,
means- operative to.energize said fluid pressure
means when. said presser foot is free from con-
tact. with. said ‘sheet stack to curect & jet of air
under pressure against the edge of saud sheet.stack
to separa,te the uppermost sheets to facilitate the
1emova1 of  the top sheef, jogger means opera.tlve
upon the uppermost sheets of said stack to aid
inthe. actwn of said- fluid pressure means, and
means. for removing the top sheet from said. stack
when said presser foot is free from contact: there-
w1th

52. A ‘sheet. feed mechamsm compnsmg, a mov-
able sheet stack supportmg 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 staek,

means for moving said presser foot free from
contact with said stack, means for -controlling
the. operatmn of said presser foot mevmg means
to. render the same operative .or- moneratlve in

aecordance 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 opera‘mve to feed
said sheet from said table.

.53. A sheet feed mechamsm comprlsmg, a mov-
able sheet stack supporting member, a sheet feed
table,. a sheet feed roll, a movable . presser. foob

arranged to overlie a. portlon of saxd sheet. stack
and exert a holding pressure thereen, presser. foot
moving means operative to free said.-foot from
cantact 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
agamst the edge of said sheet sta.ck to separate
the yppermost sheets to facultate the..removal
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of the top sheet, vacuum means operatwe to en-

.gage and remove the top sheet-of said stack when

sajd presser. feol is free frem contact therewith

.and deposit-the sgme 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, cahper mechanism for ga,ugmg the cor-
rectness of the thickness of-gne piece of material
in. comparison. with- another piece of material
comprising,. a movable gauge supporting mem-
ber, a pair of movable elements earried by said
member, -one .of said elements being adapted to
contact one-pieece of the material and the other
being. adapted to contact the ‘other ‘piece of ma-
terial, » floating element dispesed to eontact bath
of said movable elements; and gauging means ar-
ranged to eooperate with. said, fleating element
and operative to determine the correctness of the
position of said floating element whereby the cor-
rectness.of, the. thickness of -one piege of mate-
na,l with respect to another is indicated. :

55 A cahper meeha:xusm for gauging the ‘cor-
rectness of the thickness of ene. piece of -mate-

rial-in eomparison with: another piecee of material

comprising, -a movable gauge supporting -mem-
ber, a-pair of-movahle 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, means for moving said gauge supporting
member to bring said movable-clements inte con-
tact-with the respeetive pieces of material, &
ﬂoa.tmg element ad.apted to ke retained in cen-
poaltmned thereby, a,~ pa;r, Qf., gaugmrr su_rfaces fo%]
said floating - element, and gauging means mev-
able into -cooperating. relationship with said
gauging surfaces on said floating element to de-
termine -the eorrectness of the position: of said
floating element whexeby the correctness of the
thickness of one pieee of. materlal with respem to
anotherisindicated. -

‘56. A-caliper - mechanism: fer gaugmg material
to. determine the-correctness of a porxtion thereof
with:respect to-the whole comprising, a movable
gauge supporting member,; a naiy of movable ma-
terial contacting elements carried by said gauge
supporting membex; a-fioating element disposed
to.contact said material eontacting elements, and
gauging ‘means arranged to cooperate with said
floating -element ‘and operative to determine the
correctness of the position of said floating ele-
mept-whereby the correctness of the portion with
respect to.the whole is indicated.

.5%. A ealiper mechanism-for gauging material
to determine the:correciness of a portion therect
with respec$-to the whole comprising, a movable
gauge supporting member, a pair of spaced ma-~
terial contacting elements, one of said elements
being adapted to-contact the portiomn of material
and the other being adapted to contact the whole
material, a .floating element arranged to be re-
tained-in eontact 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-
ng relatmnshlp 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 whele is indicated.

.58. A ealiper mechanism for gauging material
to determme the correctness of a portion thereof
wmh respeet to ‘the whole comprising, a fixed




30

abutment adapted to expose a bortion of the ma-
terial, - a - movable member adjacent said fixed
abutment, & pair of thovable material contacting
‘elements motnted it spaced relatiohiship -on

sald movable meimbeér, 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 Gontact the
whole 0f -the’ materidl,” & floating ‘element  ‘ar-
Tanged to be retainéd in contact with said -ma-
terial contacting “eléflents - and  be ™ positioned
thereby with respeet to-the ‘naterial to be eali-
pered;’ a- gatiging siirface on said floating elé-
‘ment, and'a gauging means movable® itith 05k
operating relationship with said gauging surfdes
on said floating element to determirie- the ‘eor-
recthess of. the ‘bosition of said floating’ elemeiit
whereby - the" correctness -of - the portion of ‘ma-
terial with'respect-tothe whole i indicatéd. - -
59, A caliper mechanist-for gauging Hiatetial
to determine the correctnéss of a portion bk
of with respect to the wholé témprisiris, -4
abutments-one for -contaet’ With ‘tHé Porbien: o
material to'be gauged and’the-other for eohtact
with the whole-of the ‘matérial; &movable gauge
supporting meinber, ‘& pair of Irovable-matefial
contacting elements carried ‘by said geige supt
porting membper, s floating element -atranged o
contact said material contacting éléments; ‘means
for urging 'said material contacting: elements
against the material,” orevéf -sdid material con-
tacting- eleménts ‘cooperating: with-€ach: of ‘said
abutments to effect the positioning ‘of said’ float-
ing element, and a gauging’element: arrai '
cooperate with'said fioating: elernéht
mine the correétness of ‘the po
ing’elément whieréby the correr
ness of material calipered is indicati
60. A-‘calipeér’ meéchanism Eomprisii )
abutment, a’ movable member ddjacén; said
fixed abutment, & pair of ‘niovable ‘materidl con-
tacting elemerits mounted: ¢risaid Movable then.
ber, a floating element, meanszféﬁfretaining:said
floating element in- contdet -with ‘said:material
contacting elements, a ‘gauging. surface:on said
ficating elément, and- s’ -gauging: elément .ar-
ranged to coact with said géuging surface on said
flodting element to iridicate the corractness of the
positioning of said floating elemiént, =« . 0D
61. A-calipsr mechanism comprising, 4. fixed
abutment, & movable member adjacent.to sald
fixed abutment, a palt of movable material con-
tacting éléments mounted on said movable mems-
ber, a floating elemernt, means for rétaining $aid
ficating element in contact swith said material
contacting 8lements, means for moving'said Hov-
able member to bring said ‘material:contacting
elements'into contact with the matefial disposed
between said ‘elements and ‘said - fixed ‘dbutmient
whereby said floating élemént is moved ‘to-a poki-
tion controlled by the matetial contacting elet
ments, & gauging surface on said floating €elemeiit,
and a gauging element arranged to -coatt with
said gauging surface on said-floating: élément to
indicate the correctness-of the positioning of said
floating element whereby the-corréstnéss:of the
thickness of material ¢alipered 1§ indieated.- - - .
62. A -caliper mechanism- comprising;-a - fixed
abutment, a movable member adjacént to said
fixed abutmént, a pair-of ‘movable - elerdents
mounted ‘on said movable mémbes in spaced re-
lationship, medns for moving said movable memi-~
ber to bring said ‘movable-elements into -contact
with material disposed befween said élefents. and
said fized abutment, a fioating element-adapted
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‘to.contact' said movable elenients and be. posi-

tioned ‘thersby with-tespect to~the material to
‘be calipered, and gauging means arranged to ‘co~
operate with ‘said floating ‘element to ‘determine
‘the: correctness -of the-position of -said floating

-élenient,”

1163, - A--caliper mechanism- comprising, a fixed
abutment, ‘8- movahle miember adjscent to: S$aid
fixed --abutment, a pair. of - movable’ elements

-niounted on said mevable member in spaced rela-

‘tionship, 'means for moviig said imovablé mem-
ber to bring-said movable elements ‘into contaict
Wwith material disposed'between said elements and
said fixed abutment,one of said movable ‘eleménts
being’afranged to contact a portion of the niate-
rialahd the other being arranged to ‘contact the
‘Whole thaterial to be calipered, 4 floating element
-adapted to-contact said movable elerients:and
be: positioned thereby with respect to the mate-
rial tobelcalipered, and gauging means arranged
o cooperate with said floating' élement to detet-
miine the cortectness of- the - position of gaid
floating: eléniélit ‘whereby the “‘correctness 6f: the
thickness of the material calipered'is indicated.

- 64, AT calipef ‘mechanism - comprising, a fixed
abutnient; 4 movable member adjacent said fixed
abutmeiit, & pair ‘of movable elements mounted
oh said movable member, a floating element ‘in
centact ‘with each” of said movable elethents,” &
pair of parallelly disposed faces on said floating
€lement, a fixed element ddjacent said fices, a
pair: of parallelly disposed’ faces -on -said -fixed
element spaced from said faces on-said Hoating
-element; and &' gauging element adapted for in-
troduction-between the adjacent faces of -sald
Hbating element and-said fixed elemgént, % ol
~"65." A’ calipeF-mechanism for checking the ac-
cutacy-of the opening and insetting operations in
&-signature handling machine ‘comprising, a fixed
‘abutment adapted £ house the uriopened sheets
of-a-signatiire ahd expose the opened sheets tol
gether with ‘the inset sheet) 4 movablé - member
adjacent ‘said fixéd abutment, a pair of ‘movable
signature contacting élements mourited in spaced
relationship on said movable member, one of é_'aid
signature contac¢ting eléments being ‘arranged to
contact the openéd’ portion ‘of the ‘signature ‘and
the other 6f said elements being arranged to-con-
tact the'compléte ‘signature, a floating element
arranged to be retained in contact withr said sig-
hature 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-
lationshipwith said gauging surfaces on sajd
floating element to deterinine the correctness of
the position of said' Hoating: element whereby the
corréctness of the signature opening and inset-

ting operations are indicated: o

'66. A calipering mechanism for checking theé
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 niovi_ng'said ‘movable
member to bring said signature contacting’ elé.
ments into contact with the signature positioned
between ‘said movable member and ‘said - fixed
abutment, one: of said signature ‘contacting ele-
ments-beéing arranged to contact the opened por-
tion df the signature and the other of said ele-
ments-being arranged tocontact the complste
sighature; a‘floating element arranged to ‘be re-
tained in“contact with said siznatire contacting
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elements and be positioned thereby with respect
to. the signature to be calipered, gauging-sur-
faces -on said: floating -elemernt, and a gauging
means. operative. to e 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
-of the opening and insetting operations are in-
dicated. S e T :
. 67.-A caliper mechanism for checking the ac-
curacy of the:opening and insetting operations
in a:signature handling ‘machine comprising- a
fixed -abutment: adapted to house the. unopéened
sheets of . signature. and -expose. the oépened
sheets together with the inset -sheet, 2 movable
member adjacent: said fixed abutment,:a pair of
axially movable sighature .contacting. elements
mounted in laterally spaced relationship on said
movable member, a floating element adapted to
contact both of said :signature’contacting "ele-
ments, a gauge surface on said floating element,
a fixed element: adjacent said floating clement, a
gauge surface on said fixed element in.spaced re-
latienship with: said: gauge-surface -on.said float-
ing element, a:gauge ball-adapted:-for introduc-
tien between. said. gauge: surface on:said floating
element and said gauge suriace on said.fixed ele~
ment, mechanical means for elevating $aid gauge
ball hetween said gauge::surfaces, and. gravity
means for retaining said: ball to a-pesition’ be-
neath said floating element.. .. . S
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 cpened 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-
jshed 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
hetween 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 correctness 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
e ma'ntained in abutting relationship with both
of said movable elements and movabie under the
acticn of said elements to position said floating
element, and gauging means arranged to cooper-
ate with said foating element and operative to
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determine rthie correctriess :of the-position of said
floating element-whereby : the. correctness: of th¢
thicknessvof ‘the material-to be calipered is indi-
eated., - oooier . SUEIRAUG heno Ui T

- 78+ The method:-of -calipering. material -which
comprises:-the::contacting -of material. by a. pair
of movable eléments; one of:said elements being
adapted: to. gange: the -thickmess-of: a: portipn of
the: smaterial . and - the:other:being: adapled to
gauge the:entire ‘thickness of the: material, a
floating element disposedi:to contact:said-mate-
rial--contacting -elements; and - gauging ‘means
arranged to-cooperateswith said floating element
and- operative:t0:.determine the correctness-of the
position of said floating element: whereby the cor-
rectness of the portion -with respect-to the whole
is indicateduir 1. mo T s SIERAE e T

. 1. The: method of-calipering  material o de-
termine the-correetness: of a portion-thereof with
respect to the whole which -comprises the con-
tacting. of the:material -y a.pair of spaced ma-
teriak.contacting. elements,  one of said elements
keing adapbed:te.contact:the portion of the ma-
torial- and-said -other: element: being adapted to
contact the. whole material; a foating element ar-
ranged-to be:maintained in-abutting relationship
vith said matevial contacting elements and mov-
able under the action: of ‘said. material: contact-
ing elements to::position :said floating element
with respect. tothematerial; and: gauging means
arranged: to:cooperate with:said floating element
to determine the-coxrectness: of. the pasition of
said foating:.element whereby: the -correctness
of the portion. with.respect. to the whole' is:indi-
cated.

792. The method of calipering a filled signa-
ture to check the correctness of the opening and
ingetting 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 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-
ment 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-
mit 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
ingetting 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
siznature discharge roll disposed adjacent to the
supported signature, and a driven signature con-
tacting element arranged to cooperate with said
driven discharge roll to effect withdrawal of the
signature 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 signatiire contact-
ing element  arramnged 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 Teceiving element.
186, Asignature dischefge mechanism compris-
ing, a signature supporting member, 5 signature
. -contacting element adapted to engage the sig-
nature; a signdture delivery element ‘adapted to

cooperate with said signature contacting elemient

to effect removal of the signature-from said sup-
port, a signature receiving member, .and a mov-

-able means: operative- to' réceive the signature .

from said sighature delivery €lement and deposit
it on said signature receiving member... .. ..
-~ T A’ signature discharge’mechanism -compris-
ing, a frame, a signature supporting member, a
signature contacting element adapted to engage
thesignaturé -a signature delivery.cletnent adapt-
-ed.to” Cooperate with.said: signstiire contacting
element to effetct: removal: of<the ‘signature from
said- signature ‘supporting meniber, and movable

means -6perative to permit an dmproperly filled :

sighature. to' bé: discharged untouched by said
means and-operative:to receive & properly” filled
sighatiure ‘from  said. signature delivery -element
and discharge it:from:the machine,

78. A signature discharge mechanism compris-
ing, a frame, "4’ signature supporting member; a
driven’ sighature contacting -element adapted to

engage. the ‘signature; s driven discharge roll.

adapted to . gooperate ‘with ‘said ‘signatiire :con-
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tacting-element to' effect withdrawal of the sig-
nature from said signature suppotting ‘member,
4 movable signature fly, and- means for. coti-
trolliig said fly movement whereby properly filled

-signatures are received on said'fly and improperly
‘filled’ signatures pass the fly ‘when 'discha;_rged

from said discharge roll; : : : -
-7..19.: The combination With a signature. handling
machine including a signature conveyor, a. power

-Source, a transmission; a clutch, and mantal
:means for operating said clutch, of a fluid pres=

sure’ dontrol: eiréuit including: 4 pump continu:
ously- driven: from said power. source; a.conduit
i sald 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 clutch in the abience

.of ~a-signdture’ following its - normal course .of

travel-through-said machine; Lot
/80, The combination with a signature handling
machine intluding:a-signatuie. conveyor,'a power
source; a travsmission; & ¢luteh; a” manual means
for operating:said:cluteh; of axfHuid Ppressurecon-
trol'ciicuit including arpump contintously driven
fromsaid ‘power source, & plurality of ‘conduits
dn“said eireuit; a”gap-in each eonduit bridging
the path of signature'travel throiigh said miacHine
at ‘spaced intervalsglong “said conveyor,  and

fluid pressure responsive  means adapted to auto-

matically disengage said ‘clutch in'the abserice of
a signature following its. normgkicourse of travel
through sdid nmachine EERT A
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