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sﬁeciﬁcaﬁon of Letters Patent. Patented Aug. 25, 1914,

Application filed November 16, 1811, Serial No. 660,668,

To all whom it maij concern.: .
Bp it known that I, Verxon Garwer, a
citizen of the United States, and resident
=of: Boston, in the county of Suffolk and
5 State of Massachusetts, have invented cer-
* tdin new and useful Tmprovements in Paper-
Feeding Machines, of which the following

" is g specification. :

Thg invention relates to machines for

10 feeding paper sheets one by cne o other
machines in whicli the sheets ave printed,
folded, or otherwise treated.

One of the features of the invention is
means for combing, the sheets from a pile

t£ to other means which convey the sheets onc
at a tithe and advance them. In accordance
with the common practice, the machine is
provided, with trip mechanism adapted to
be operated by the foremost feathered sheet

20 to control the operation of the combing

mechanism and also to control the means by
which the sheet is conveyed away. )
. The combing mechanism comprises pri-
mary combing devices and auxiliary conib-
¢ ing devices which are controlled by the trip
mechanism to cperate in the following man:
ner: The primary combing devices are ar-
ranged te act upon a relatively small num-
ber of feathered sheets resting on a support

12 between the pile and the conveyer ‘mecha-
nism. The auxiliary combing devices are
arranged to act upon the pile. The ‘primary
combing devices operate during each cycle
of movements, and are controlled directly

% by the trip mechanism. The auxiliary comb-
ing devices which act upon the pilé are con-
trolled by.the primary combing devices so
as to he thrown inte operation when the
combing of the sheets as effected by the

# primary combing devices is slower than the
speed of the.machine requires. . The auxil-
lary eembing devices are further controlled
s0 as to be held inoperative when their op-
cration is not required. .,

4% In counection with the combing mecha-
nism, the machine is provided with ajr con-
duits adapted to direct currents of air lat-
erally between the sheets to locsen the sheets

N

fromy each other by the cperation which is

o
o

known as winding the sheets. The winding
devices are controlled, by the action of the
primary . combing devices so as to effect {he
winding of the sheets only wlien the pri-

mary ccmbing devices are unable to comb
¢ the sheets at the required speed. Tt follows,

n

therefore, . that the winding of the sheots
occurs only when the auxiliary combing de-
vices are put in operation, but the winding
Ineans may be employed and controlled in
the. same manner without the auxiliary gg
combing means, if desired. ' \
~The delivery ‘mechanism for conveying
the sheets from thé combing mechanisin to
the ultimate machine is necessarily driven
so as to convey the sheet at a- relatively gs .
apid rate in order to get each sheet out of
the way of the succeeding sheet. Another
important feature of this invention relates
to the conveyer mechanism, irrespective of .
the combing mechanism or any other niech- 79
anism by which the sheet is placed in the
conveyer -mechanism. The feature above
mentioned is means for reducing the speed
of the sheet in the conveyer mechanism at-a-
point near the customary stops, so that the .7
sheet will not strike the stops when moving
at a rapid rate of speed, thus avoiding in-
jury to the iront edge of the sheet and re-
beunding of the sheet due to buckling and
recoil. The slow-down mechanism ©Com- 80
prises continuously driven rolls adapted to
engage one side of the sheet, and idle rolls
adapted to codperate therewith and engage
the other side of the sheet. The slow-down'
rolls are mounted in advance of the stops s
for the sheet at a distance slightly greatet

-than the length of the sheet, and they gre
-controlled to remain open while the forwar«

part of the sheet is passing between them
and to'close an instant before the rear edge 9o
of the sheet reaches them, thus grasping the
rear portion of the sheet to retard the speed.
and thereafter to advance the sheet at 4 rela-
tively slow speed until the rear edge of the
sheet passes beyond thegr. The slow-down 95
rolls are so mounted as fo be adjustable to-
ward and from the stops for the purpose of
adapting them to sheets of different size,
Other features of the invention are illus-
trated upon -the - accompanying drawings
and hereinafter described and elaimed. -
. Of the accompanying drawings which
illustrate the invention: Figure 1 represents
a side clevation of sheet-feeding mechanism
including an elevator for a pile of sheets,
combing mechanism, and a portion of the
conveyer mechanism. . Fig. 1* represents a
side elevytion of the delivery end of the con-
veyer mechanisin and includes the slow-down
devive. Fig. 2 Yepresents a top plin view 110
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of the mechanism included in Fig. 1. Fig.
9= represents a top plan view of the mecha-
nisin included in Fig. 1°. ¥ig. 8 represents
2 side elevation, on a larger scale, of the
combing mechanism included in Fig. 1.
Fig. 4 represents a partial plan view of the
mechanism shown by Fig. 3. Fig. 5 repre-
sents an elevation of the opposite side of the
combing mechanism. Fig. 6 represents a
partial plan view of the mechanism included
in Fig. 5. Fig. 7 represents a longitudinal
vertical section through the combing mecha-
N . e . 2 Yae
nism as indicated by line 7—T7 of Fig. 2.
Fig. 8 represents a side elevation of the
slow-down device included in Fig. 1%, Fig. 8
being on a larger scale than Fig. 1% Tig. 9
represents a partial top plan view of the
mechanism incluaed in Fig. 8. Fig: 10 rep-
resents a partial top plan view of the comb-
ing mechanism, similar to that included in
Fig. 2 but on a larger scale. Fig. 11 repre-
sents a longitudinal vertical section through
the trip mechanism which controls the pri-
mary and auxiliary combing devices. 'The
plane of the section is indicated by line 11—
11 in Fig. 10. Fig. 11® represents, in side
elevation, a detail included in Fig. 11 and
showing the parts in different relative posi-
tions. Hig. 12 represents a transverse-ver-
gical section on line 12—12 of wig. 2. 'ine
scale is the same as Figs. 3 and 4. Fig. 13

represents a transverse vertical section indi-

cated in Fig. 2 by line 13—13. The scale is
the same as Figs. 5 and 6. Fig. 14 repre-
sents a longitudinal vertical section indi-
cated in Fig. 2 by line 14—14. The scale is
larger than Fig. 2. Fig. 15 represents a

transverse vertical section through the pile

elevator and includes the devices for wind-
ing the sheets in the pile, and a device for
clamping the pile below the top sheet. (See
line 15—15 of Fig. 2.) o
The same reference characters indicate the
same parts wherever they oceur. :
Referring firdt to Figs. 1 and 1%, these fig-
ures may be read in conjunction with each
cther by placing Fig. 1* at the ri%ht of Fig. 1,
the structure shown by Fig. 1* being-a con-
tinuation of the mechanism shown by Fig. 1.
The combing mechanism and controlling
mechanism therefor, and other mechanisms
hereinafter described, are supported by suit-
able framework comprising standards such
as thatindicated at 20 in Fig. 1, one of these

standards being provided at each side of-

the machine. A vertically movable support
for o pile of unfeathered sheets is ‘indicated
at 21, the function of this support being to
raise a pile 22 of sheets in the usual manner
to present the sheets to the combing mecha-
nism. The front edges of the sheets in the
pile
guides or abutments 19 un{il the sheets rise
above the abutments. Auy suitable means
may be provided for raising the support 21.

The. drawings ‘do not illustrate any means

tively deep

are kept from advancing by vertical’

1,108,569

for raising the suppert, becduse such means

does not form any part of the present in-

vention. .
'The combing devices arve indicated at 23
and 24. As shown by Fig. 2, there are two
combing devices 23 and two combing devices
4. 'The combing devices 23 are hereinatter

termed the primary combing devices, because

they are controlled to act during each cycle
of the machine. The combing devices 24
are hereinafter termed the auxilinry comb-
ing devices, because they are controlied to
act only when the action of the primary
combing devices is insufficient to advance
the sheets at the required speed. As shown
by Figs. 1 and 1% the feeding moyement of
the sheets is from left to right.. Referring
now to Fig. 7, which llustrates, in se'ctg_cu %
Jifferent view of the combing mechanism,
the sheets are fed from right to left. = Asthe
sheets rise above the abutments 19 aLd are

feathered by the combing devices they pass

TICER.

over a support 25 usually termed a

70
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The ridge conducts the sheets to cobperative y5 ‘

delivery rolls which ave adapted to iake
cach sheet and deliver. it at a relatively high
speed. . The delivery rolis comprise continu-
ously driven rolls 26 and drop rolls 97, ail

arranged to operate in the well known maxn- o

ner. : v

" As shown by Fig. 7, the primary comb
devices 23 are arranged to codperate Wi
the support or ridge 25, and the combing
Jovices 24 are arranged over the support 21

P

0 as to act upon the sheets in the pile before

the sheets are advanced to the ridge. Thé
vertically movable support 21 1s iliustrated
at or near its extreme upper position, but

it will be understood that when a relatively q

deep pile 22 is placed upon the support the
support will stand initially at a much lower
position than that lustrated.
devices act for the most part upon a rela-
pile of sheets, which pile, how-
ever, is reduced in depth as the top sheets
are removed. On the other hand, the pri-
mary combing devices act upon a relatively

small nwnber of sheets which are advanced.
from the pile upon the ridge. The con-

ditions under which the primary combing
devices act remain substantially unchanged,
because the aggregate thickness of the sheets
upon which they act deesnot vary. Theaction
of the primary combing devices is contrelled
by mechanism including sheet- actuated mem-
pers 28, one at either side of the machine.
The lower ends of .said members are-ar-
ranged to normally intersect the path of
shéet at a point slightly in advance of
nip of the delivery rolls 26, 27. _
The combing devices 23 are affixed e
separate shafts indicated at 29 Fach of
the shafts is mounted in two arms indicated

the

Its obvi-.
“ous, therefore, that the auxiliary combing

the ;
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at 30. The arms 30 are affixed to two
sleeves 31 which surround two rock shafts
32 The sleeves and rock shafts are ar-
anged in end to end relation in alinement
with each other, the two sleeves being adapt-
ed to rock independently of each other, and
the two shafts being adapted to rock inde-
perdently of each other, while the shafts
and sleeves are adapted to rock independ-
ently of each other. By virtue of this con-
struction, the two combing devices 23 are
adapted to be raised and lowered independ-
ently of each other and are controlled as
hereinafter explained so that whenever one
side of ‘the sheet reaches the delivery rolls
in advance of the other the combing device
acting upon the advance side of the sheet
will be thrown out of operation before that
acting upon the other side of the cheet.
This method of controlling the combing de-
vices is well known and is provided for the
purpose of positioning the sheet squarely
with relation to the delivery rolls.

The auxiliary combing devices 24 are af:
fixed to shafts 33, and these shafts are
mounted in arms 34 in the same manner as
the shafts which carry the primary combing
devices. Kach pair of arms 34 is affixed to
one of the two rock shafts 32. This con-
struction and arrangement adapts the
auxiliary combing devices to be rendered

‘operative or inoperative independently of

each other. :
The construction and arrangement of the
combing devices 23 and 24 on both sides of
the machine are identical, and a description
of those on one side will be sufficient for
both sets. The two outer arms 30 and 34
on one side of the machine, and the two
similav arms on the other side of the ma-
¢hine are provided with extensions, . indi-
ated at 307 and 34" respectively in Fig. 1.

Fhe upper faces of these extensions consti-’

tute cam surfaces whereby the arms may
be pecked to raise the combing devices. The
two extensions on one side of the machine
tie side by side in close proximity to each
other and are both adapted to be engage
by o roll 85 carried by a lever 36. The lever
is meunted upon a fulerum stud 36¢ pro-
jecting from a frame-piece » fixed with re-
lation to the standards 20. The lever 36 is
pivotally connected to a rod 87 one end
of which is adapted to slide in a stationary
block or ear 38 A helical spring 39 sur-

- rounds the rod and is compressed between

60

the member 38 and a collar 40 aflixed to
the rod. Mechanism 'is provided for setting
the lever 86 in the position shown . Fig, 7

fo compress the spring 39, and. when the

lever is released the action of the spring
canses the voll 35 to engage the extensions
37 and 347, with the result of rising the
combing evices out of contact with the

The lever 86 is provided with a see-

<liots,

‘rock shaft.

N &
ond roll 41 which is adapted to be engaged
by a cam 42 affixed to a continuously driven
shalt 43. " The function of the cam 42 is to
sct the lever in the position shown by Fig.
7, thereby compressing the spring 39, The
lever is held. in its restrained position by
a_latch 44 which is mounted upon a pivot
45, The latch is formed with a shoulder
46 which is adapted to engage a third roll
47 carried by the lever 86. The latch is fur-
ther provided with a finger 48 which is
adapted to rest upon the roll 47 to support

the free end of the latch in operative rela-.
tion. The latch 44 is connected by a link .

49 with one arm 50 of a lever affixed to a
rock shaft 51. The lever comprises a second
arm, indicated at 52, which affords a bearing
for one end of the rock shaft 53.- The other
oned ot the rock shaft is mounted in an arm

-imilar to the arm 52 and likewise affixed

to the rock shaft 51. One of the sheet-acty-

ated members 28 ig affixed to the rock shaft .

53, the other member 28 being .affixed to a
similar rock shaft 53 mounted in the same
manner at the other side of the machine.
The lever comprising the arms 50 and 52
is provided with a finger 54. The normal
position of the lever, due to the weights
carried by it, keeps the finger 54 against a
stop 55. The sheet-actuated member 28 is
fixed with relation to a finger 56 which is
adapted to engage. an adjustable- stop 57
mounted in an extension 58 of the arm 52.
The function of the stop #7 is to adjust the
lower end of the member 28 to the desired
pesition in the path of the sheet. _

An arm 59 affixed to the rock shaft 53
is provided with gear teeth 60 forming a seg-
ment. This gear segment is adapted to co-
operate with a continuously driven gear- 61,
but is normally held ont of engagement by
the weight of the members affixéd to the
The arve of the teeth 60 is not
concentric with relation to the rock -shaft
53 but is sufficiently eccentric to effect s
lateral movement of the rock shaft away
frem the gear 61 when the teeth 60 move
downwardly into the gear 61.

When the forward edge of a sheet strikes

“the member 28, the combing device 23 is re-
9 it et

tracted to inoperative pasition ‘in the fol-
lewing ‘manner: The rocking movement of
the member 98 carries the first tooth 60 into
the path of the teeth of the gear 61. When
the sheet has effected this movement it is
thereafter relieved of further duty in' cats-
ing the retraction of the combing devices.
The teeth of the gear 61 thereafter swing the
arm 59 downwardly and at the same time
effect the aforesaid Tateral movement of the
rock shaft 58. This lateral movement is
transmitted through the rock shaft 51, arm
50 and link 49, to the latch 44 which is
raised to release the roll 47 on the lever 36.

*When the lower edge of the shoulder 46
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moves above the line which intersects the

centers of voll 47 and pivot 45, the latch |

A4 is further raised by the tension of the
voll, thereby causing a reactionary move-
ment which is transmitted through link 49,
arm 50, rock shaft 51, arm 52, shaft 53,
and arm 59, which moves the teeth 60 for-
ward out of engagement with the gear 61.
The spring 29 thereupon actuates the lever
36, and the rell 35 acting upon the exten-
" gion 30’ raises the arms which support the
shaft 29 on which the combing device 23-is
mounted. The forward movement which
the roll 47 receives from the spring 39 car-
ries it under. the latch 44, causing the roll

to hold the lateh in its elevated position,

thereby keeping the teeth 60 free from the
gear 61. When the sheet is carried out it
releases the member 28 which, together with
members 56 and 59, is so weighted as to
resume ite initial position, ready for the
next operation. If the combing devices 24
are in operation at the time, each will be
raiséd in the same manner by the codpera-
~tion of the roll 35 with the extension 34"
When the combing devices are elevated they
are held by mechanism hereinafter described
antil the top sheet is carried out by the de-
livery rolls, after which the primary comb-
- ing devices and, under some conditions, the
primery and auxiliary combing devices, are
released so thab they may drop upon. the
next top sheet, ' :

As shown by Fig. 7, the combing devices

- 94 ave driven by ci%ins.ﬁ?, and the combing
devices 23 are driven by gears 63, 64 and 65.
The arms which support the primary comb-
ing devices also support the intermediate

gears 64 by which rotation is transmitted.

From the gears 63 to the gears 65. These
gears and_the chains are, of course, con-
tinuously driven. - »
The next description relates to the con-
trolling means for the auxiliary combing
devices whereby the said combing devices
are held inoperative so long as the primary
«wmbing devices advance the sheets at the
requived speed, and whereby the auxiliary
combing devices are rendered operative
when the sheets ave not advanced at the re-
quived e by the primary combing ‘de-
vices nione. The controlling mechanism for
prpuse is illustrated by Fig. 11. This
inclndes the arms 30 and 34:which
ot the inner ends of the combing de-
 one side of the machine.  The arm
i 1 or projection 66 which is
vata with a lever .67.  The
d upon a stationary fulerum

- #romn the frame-piece 38, and

lever is

e7 66 0 hold said member
“on. The free end of the
70 which is adapted to~lie
or 66 as shown by Fig, 11.

‘The lever is provided with

with a shoulder 69 adapted to

1,108,569

an arm 71 to
which is connected a rod 72. The rod ex-
tends through a block or .ear T3 on the
frame and is surrounded by a helical spring

‘74, The spring is compressed between the.

member 73 and a collar 75 affixed to the rod.
The spring normally tends to force the free
end of the lever 67 against the member 66.
When the arm 34 is raised sufficiently to

‘carry the member 66 beyond the shoulder

69, the spring moves the shoulder in. under
the member 06, thereby locking the arm in

its upper position.

The arm 50 which carries the primary
combing device also carries a finger 76 which
is mourted upon a pivot stud 77. The finger
is connected by a link 78 with one arm of a
lever 79 pivoied at 80 to the frame. The
lever T9 carries a roll 81 which is adapted to
cobperate with a cam 82 affixed to the con-
tinuously driven cam shaft 43 hereinbefore
mentioned.
cam by a spring 83 which is coiled about a
rod 84 and compressed between a collar 85
on the rod and an ear 86 on the frame. One
end of the rod is arranged to slide in the

‘ear 86, and the other end is pivotally con-

nected to the lever 79. The arce of the pro-
jecting pertion of the cam extends through

a.number of degrees.in the cycle of opera-:

tions in-which the primary combing devices
should complete the combing of the top sheet

76
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The roll is held against. the -

90

at the desired speed.” This portion of the” :

“cam is so arranged as to cofperate with - '
‘the roll 81 during the combing operation of
‘the primary combing devices. :

100

“The position of the upper end of the, finger -

76 is varied by the action of the cam 82 so
as to move the said upper end of the finger.
‘to and from engagement with a projection-
87 on the lever 67. Assuming that both the -

primary and. auxiliary combing deviceg-are
placed ‘in operative position when starting
the machine, they will both be raised at the

end of the frst ¢ycle by the springs 39 here-.

inbefore described. When the auxiliary
combing devices are raised, the projeetions
66 engage the levers 67 as shown by Tig. 117,

| and the auxiliary combing devices are held

in their inoperative positions by the levers.
The primary combing devices thereafter de-
scend, leaving the auxiliary combing devices
in inoperative position.  During the next
cycle of operations, in which the primary
combing Jevices alone act upon the sheets,

‘the projecting portion of the cam 82 engages.
the roll 81 during the combing operation.

Tf the forward moverient of the sheet is so
siow that the projecting portion of the cam
82 legves the rolls 81 before the retracting
mechanism is released, the spring 83 will
move the upper end of the finger 76 to the
left so that the said finger will engage the
projection 87 when the primary combing de-
vice is positively raised, ag hereinafter ex-
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plained. The finger 76 in moving up lifts
the lever 67 so as to release the projection 66,
wherenpon the auxiliary combing device is
released, so far as the lever 67 is concerned.
The auxiliary combing device is otherwise
held, as hereinafter explained, until the pri-
mary combing device descends, so that both
primary and auxiliary devices may descend
at the same time. - '
This machine, like the majority of paper-
combing machines, is provided with means
for positively lifting the combing devices
in case they are not lifted sufficiently early
by the spring-tension lifting means. The
mechanism for supplementing the spring-
tension lifting means comprises cams 88
affixed to the continuously driven shaft 43.
There are two cams 88, one at either side of
the machine, each of said cams being adapt-
ed to lift one of the primary combing de-
vices and one of the auxiliary combing de-
vices. Fach cam 88 is adapted to engage
two cam rolls, which are indicated in Fig.
11 at 89 and 90, the two cam rolls being ar-
ranged close to each other and the face of
the cam 88 being broad enough to overlap
both rolls. The roll 89 is carried by a link
91, one end of which is pivotally connected
to an arm 30 which carries the primary
combing device. The Toll 90 is carried by

alink 92, one end of which is pivotally con- |
nected by an arm 34 which carries the auxil-

lary combing device. Fach of the links 91

~and 92 is forked at the other end and is

40

s arranged to straddle the cam shaft 43. The

cam 88 is so timed as to raise the combing
devices after the time when it is desired to
have the. combing devices raised by the
}pring—te’nsion means hereinbefore described.

n case the shee(, is not combed at the re-
‘quired speed, the' spring-tension means. is

- not released and the combing devices become
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raised by the cams 88. The cams 88 also
serve to hold the primary combing devices
in their raised position until a predeter-
Jmined point of time after the spring-tension
retracting means has been restrained by the
cams 42. - The cams .88 have the ‘further
function of supporting the auxiliary comb-
ing devices after the said devices have been
released by the hooked lever 67, gnd until
the time desired for releasing thé primary
combing devices. In other words, the cams
88 are:adapted to hold all the combing de-
vices retracted for a brief period and to re-
lease them all simultaneously.

The means hereinbefore mentioned for

winding the sheets is controlled in much the.
same manner as the auxiliary combing de-.

vices. That is to say, it is controlled so as
to be inoperative when the sheets are combed
at the required speed by the primary comb-
ing devices alone, and to be rendered opera-

" tive when the action of the primary comb-

65

‘ing devices alone iz not suflicient to comb the

sheets at the required speed. From this it
follows that the winding operation is con-
trolled .to occur only ‘when the auxiliary
combing devices are set in operation, and to
be discontinued when the auxiliary combing
devices are no longer needed.

A blower is indicated at 93 in Fig. 1. This
blower is continuously driven by a belt 94
which passes over a pulley 95 on the main
driving shaft 96 of the machine. This driv-
ing shaft is continuously driven. Theblower
delivers air through a supply pipe 97 which
runs upwardly and is connected to a trans-
verse pipe 98. (See Figs. 1, 5, 6, 7 and 13).
As shown by Fig. 2, a plurality of flexible
tubes are connected to the pipe 98 to distrib-
ute air to the desired points. These fiexible
tubes are indicated at 99. Each flexible tube

"is conmnected to a delivery roszzle 100, the

drawings illustrating four of said nozzles.
As shown by Figs. 2, 14 and 15, two of the
delivery nozzles are arranged to direct jets
of air laterally at the sides of the pile, while
the other two are arranged at the rear of
the pile to direct the jets in the direction of
feed. ' :
Referring now to Fig. 5, the air-supply
conduit is provided with a relief opening
101, which is controlled by a valve 102. The
valve 102 is carried by an arm 103 pivotally
mounted at 104. An arm 105 provided with
a roll 106 adapted to cobperate with the arm
103 is affixed to the shaft 32 which supports
the arms 34 of the auxiliary combing de-
vices. The arm 103 is formed with a cam
face 107 and with a face 108 which is con-
centric with relation to the shaft 32 when
the valve 102 is closed. Whenever the auxil-
iary combing devices are in operation, as
shown by Tig. 5, the relief valve 102 is
closed and the roll 106 engages the con-
centric. surface 108. The lerigth of the
surface 108 is suflicient to provide for the
necessary rise and -fall o
combing devices. due to varying level of
the top of the pile. Whenever the auxiliary
combing devices are retracted, the arm 105
is moved to the left, as seen in Fig. 5, thus
releasing the valve 102 so that it may open.

-The current of air generated by the blower

may therefore escape through the relief
opening 101 instead of being -conducted to
the winding "devices. Upon' subsequently
lowering the auxiliary combing devices, the
arm 105 is moved to the right; and the roll
106, acting upon the cam surface 107, closes
the relief valve so that the current of air
can escape only through the winding de-
vices. _ C

Means is provided for raising the delivery
nozeles 100 at the vertically movable sup-
port 21 for the pile approaches its extreme
upper -position, thus avoiding the possi-
bility of injuring.the delivery nozzles. As

the auxiliary -

-
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| shown by Fig. 2, the frame of the machine 186




Pextending longitudinally.
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vovided with fixed supporting 10(33 109
ac 110 which extend tr "ansv wely The
mw delivery nozzles ave carried by brackets
111 which in turn ave supported by rods 112
Thé ends of the

rods 112 are supported respectively by the
transverse rods 109 and 110. The connec-
tions between the rods 112 and the trans-
verse supporting rods are slidable so as to
render the rods 112 movable toward and
from each other for the purpose of locat-
ing the delivery nozzles for sheets of differ-

ent w idth. - The brackets 111 are adaptea
o be moved along the rods 112 and set at

any desired position. The nozzles at the
rear of the pile are mounted in brackets 113
supported by rods 114 extending laterally

from the rods 112. The connections between:

the rods 114 and 112 are slidable, so that the

20" nozzles 118 may be moved forward or back
- for sheets of different length. The brackets’

113 are adapted to slide longitudinally of
the rods 114 so that the nozzles may be set

. at any desired distance apart. .

The -connections at the ends of the rods

1192 arve adapted to be lifted from the sup-

porting rods 109 and 110. As shown by
Fig. 1-} the connections 115 which engage
the tods 110 rest upon-the top and engage
one side of said rods. The connections at
the other end of the rods 112 are hooked,
as indicated at 116. The rods 112 aie pro-
vided with depending abutments 117, and
the rods 114 are provided with similar abut-
ments 117. The lower ends of these abut-

~ments are in the same horizontal. plane,

slightly below the mouths of the delivery

’ no/zles, and are adapted to be engaged by
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the support 21 with the result of lifting the
rods 112 and 114. When the rods are lifted,
the connections 115 and 116 are moved up-
wardly with relation to their supports 109
and 110 and are adapted to resume their
positions shown when the support 21 is

heveafter moved downwardly. Figs. 14
‘\ml 15 include a presser-foot er clamp 118
which is provided for engaging the second
sheet from the top for clamping all the sheets
except the top sheet. 'lhis device, however,
does not form any part of the present inven-
tion, but it may be disposed of by stating
that it is actuated to move to and from

operative position at appropriate times to
chmp and release the sheets.

As shown by. Fig. 7, the drop volls 27
arc mounted upon a shaft 119 whose ends are
mounted in arms 120. The arms 120 are
affixed to a rock shafi 1210 Referring to
IMig. 3, the rock shaft is provided with a
fixed arm 192 Whl(‘h carries a roll 128 adapt-
ed to be engaged by a cam 124 on the con-
tintously driven-cam shaft 42.

The conveyer mechamsm by which the
sheets are conveyed from the rolls 26, 27 to

- arranged in tandem,

) ‘ 1,108,569

the uitimate machine comprises two sections
The two sections are
driven 2t different speeds for the purpose
of removing the sheets from the combing
mechanism at 2 velativ ely rapid rate of
speed and for thereafter reducing the speed
before the sheet reaches the ultimate ma-
chine. The twe sections of the conveyer
mechanism arg similar in construction, each
section comprising continuously driven tapes
which support, and carry the sheets.  The

‘high-speed tapés over. “hlch the sheet ﬁlst

pdsses are indicated at 125 in Figs. 1, 18, 2

92 3,5, 7,9 and 11. These tapes pass over
a dn\ mor ‘roll 126 near the combing mecha-
nism, and a roll 127 at a distance from the
combing mechanism. A sprocket wheel 128,
fived with relation to the roll 126, drives a
sprocket wheel 129 through the medlum of

-a chain 130. The sprocket wheel 199 ig ar-

ranged at one end of the roll 127, but is loose
with relation to said roll and is employed,
as hereinafter explained, for the purpose of

transmitting motion to the slow-speed sec-

tion of the cony eying mechanism. Refer-

ring to Fig. 5, the roll 126 is driven by a train

of gears indicated at 131, 132, 133, 134, 135
and 136. The gear 136 is affixed to the main
driving shaft 96, which is driven continu-
ously.

Figs. 3 and 5 lustrate a device whereby
all the tapes 125 may be tightened simul-
taneously from either side of the machine.
This device includes an idle roll 137 adapted

o engage the lower stretch of the tapes.

T he ends of the roll are supported by arms

138 which are affixed to a.rock shaft 139.
The rock shaft extends threugh the driving
roll 126,—the driving roll and gear 131 he-
ing loosely mounted thereon, To each arm
188 is pivotally conneeted a rod 140. The
two rods extend through portions of the ma-

chine frame and are threaded to receive.ad- -
.justing nuts 141. '
nuts is turned te dr: aw one “of the arms 138 =

Whenever either of the

upwardly, mcvement is transmitted through
the rock shaft 139 to the other arm 138, with
the result of raising both ends of the rolls
137 equally.

Referring now to Figs. 18, 8 and 9, the roll
127 at the delivery end of the hlcrh speed
tapes is mounted in a pair of mov able trucks
142, one at either side of the machine. The
trucks are provided with rollers 143 which
rest upon a support. 144. One end of the
support is connected to the machine frame,
near the combmg mechanism, and the other
end (seﬂ Fig. 1*) is connected to a fixture
144%.° The trucks are movable toward and
from the combing mechanism for the pur-
pose of retmctmg the conveyer mechanism
from the wltimate machine. FEach truck is
affixed to a rack member 145. The rack
members extend backward toward the comb-
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ing mechanism, and their teeth anguge pin-
‘lans 146 affixed o a manually operative
shaft 147, (See Figs. 3 and 3). s shown
by Fig. 5, ane end of the shaft is provided
with an angular head 148 adapted to receive

a wrench or crank whereby it may be turned .

to advance or retract the rack members.
Locking pins 149 are provided for locking
the rack members with relation to guide
blocks 150 in which they slide. The guide
blocks 150 are mounted upon the shaft 147.
The other section of the conveying mecha-
nism is shown by Figs. 12, 2% 8 and 9, and
ess tapes 151 which pass over
rolls 152 and 153. " The roll 152 is mounted
in a pair.of brackets 154 which are arranged

upon a shatft 155 which supports the roll 127

of the section first described. A gear 156,
fixed with relation to the sprocket 129 but
leose with relation to the roll 127, transmits
rotation through an intermediate gear 157
toa gear 158 which is fixed with relation to
the tape roll 152. A gear 157, fixed with
rvelation to the gear 137, drives a gear 1359
which is Joose with relation to the gear 158,
A sprocket wheel 160, fixed with relation to

the gear 159, drives a chain 161 which passes

over a sprocket wheel 162 mounted on the
shaft of the rcll 153 at the delivery eng of
the slow-speed conveyer. The sprocket
wheel 162 1s lcose with relation to the roll
183, and the chain 1380 performs a function
independent of driving the slow-speed con-
veyer, as hereinafter explained. The rela-
tive sizes of the gears 156, 159, and of the
respective rolls 127 and 152, is such that the
speed of the tapes 151 is relatively slow as
coipared (o the speed of the tapes 123,

The roll 153 is mounted in a pair of trucks
163 which are provided with rollers 164
bearing upon the support 144. The trucks
163 are rigidly connected with the brackets
154 by the rods or -bars 166 and by a rock
shaft 165 hereinafter mentioned. The
trucks 163 are rigidly connceted with eacis
other by transverse rods 167. The brackets
154, trucks 163 and- connecting members 165,
166 and 167, constitute a swinging frame for
the slower section of the conveying mecha
nism, the frame as a whole being adapted
Lo swing about the shaft 155 fron; the posi-
ilon shown {o u position in which the de-
livery end is Lrought clese to the combing
mechanism. ' :

The sheets, in passing from the high
speed tapes to the low-speed tapes, pass un-
der pressure roils 168 which codperate with
the roll 152. As shown by Fig. 22, there are
two rolls 168, but thig number mav be in-
creased ‘if desired. The function of the
rolls 168 is to clamp the sheet with relation
to the slow-speed conveying mechanism so
that the speed of the sheet will he reduced
ag soon as the forward edge of the sheet

reaches the slow speed tapes. The sheet is
thereafter conveydd nt nedunced spead, which

i.speed is funther reduced before the sheot

leavies the slow-speed tapes.

The final reduction of speed is effecied by
o slow-down device illustrated by Figs. 1%
2% 8 and 9. Thisslow-down device is driven
by the chain 161. Referring to Figs. 1* and
2%, the rods 166 support sliding blocks 169
which are movable forward and back be-
tween the ends of the slow-speed tapes.
These blocks qre connected by

The blocks are further connected. by a shaft
171 which is provided with pinions 172
which engage rack teeth 173 formed ou the
supporting reds 166 for positioning the
blocks longitudinally. The shaft 174 is pro-
wvided with a hand wheel 171* whereby it

a tie rod 170,
‘the ends of which are fixed in the blocks.

75

80

may be turned to effect the desired position, -

Two rotatable shafts 17+ and 175 ave mount-
ed in bearings in the blocks 169. A sprocket
wheel 176, affixed to -thd shaft 174, engages
the chain 161 to be driven thereby. Thig
shaft is provided with ralls 177 whose upper
portions are in the plane'of the tapes 151
and whose rim speed is the same as the speed
of the tapes. Pressure rolls 178 are ar-

- ranged above the tapes to codperate with the

driven rolls 177 to feed the sheet at tho
speed of the tapes, either in conjunction
with the tapes or indepentlently if the tapes
are removed. In event of removing the
tapes, the sheet is supported by a series of
longitudinal bars 179, The pressure rolls
178 are carried by arms 180 loosely mounted
upon a sleeve 181 which in turn is loosely
mounted upon the adjusting shaft 171. (See
Fig. 9). Tension is applied to the rolls 178
Dy springs 182 surrounding rods 183. The
rods are pivotally connected (o the arms {80
and extend through members 184 aflixed to
the sleeve. The springs 182 are compressed
between the members 184 and the heads at
the opposite ends of the rods 183, ‘

The shaft 175 carries a series of rolls 185
which are arranged between the rolls 173
and the delivery end of the tapes 161, Tht
upper portions of the rolls 185 lie in the
plane of the tapes and they are driven so
that theiy rim speed is considerably less than
the speed of the tapes and the rolls 177,
The rolls 185 are fixed to the shafi 175, and
the shaft ic driven by gearing which receives
its motion from the sprocket wheel 176, A
gear 186, fixed with relation to the sprocket
wheel, drives tlircugh gears 187, 188, 189,
190, 101 and 192 the gear 102 being affixed
to the shaft 175, The ratio of speed as he-

tween the rolls 177 and 183 ix. of course. op-

‘tional : but the gearing illustrated is adapted

to cause the rolls 185 to rotate
approximately one-fifth
the rolls 177.

at a speed
as great as that of
Pressuve rolls 193 are ar-
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ranged above the rolls 185 to codperate

therewith.  The rolls 193 are mounted upon
and affixed to a shaft 194 whose ends arve
mounted in arms 195. The arms are affixed
to the sleeve 181 which is rocked by mecha-
nism hereinafter explained to move the rolls
198 toward and from the rolls'185.

The mechanism for operating the rolls 193
receives its motion from the continuously
driven cam shaft 48 near the combing: de-

‘vices. Referring to Figs. 3 and 4, the op-

erating cam is indicated at 196. This cam
codperates with a rbll 197 carried by a bell

‘orank 198. - The bell crank is connected fo

one end of a rod 199, the other end of which,

as shown by Figs. & and 9, is connected to

a bell crank 200. The bell crank is connect-
ed by a link 201 with an arm 202 aflixed to
the rock shaft 165 hereinbefore mentioned.
The vock shaft 165 is provided with a longi-
tudinal groove 203 to receive a spline 204
(see Fig. 9) for connecting a sliding arm
905 with the rock shaft. The hub of the arm
is confined between ears 206 formed upon
one of the sliding blocks 169. The free end

of the arm 205 is connected by a link 207

with the free end of an arm 208 affixed to
the sleeve 181, R :
The rock shaft 165 is subject to the tension
of a.spring 209 (see Pig. 1*), one end of
which is attached to a collar 210 affixed to
the rock shaft, and the other end of which

‘is attached to the truck 163 in which the
shaft has a bearing.” The function of the.

spring is to depress. the rolls to codperate
with the driving rolls 185. The function

" of the cam 196 is to 1ift. the rolls 193 against

the tension of the spring. The cam is so
timed as to hold the rolls elevated while the
forward .part of the sheet is passing be-
tween the rolls, and to release the rolls so

“that they may drop upon the rear portion of
“the sheet at any:desired distance from. the

rear edge of the sheet. When the rolls 103

are dropped, the speed of the sheet is.very

greatly decreased and ‘the sheet is thereafter
fed at the rim speed of the rolls 185, not-
withstanding - the -greater rate of speed of

Figs. 1* atid
front gages 211, and Tig. 1* includes a

-gurved line 212 intended to represent con-
ventionally a paper-handling machine for:
which the paper-feeding mechanism 1s pro-

vided. Tt may be assumed that the stops
211 -are operated in the usual manner to
place them in the path of the sheet and to
retract them according to the operation of
the paper-handling machine represented at
919." In practice, the adjustable slow-down

‘mechanism will be adjusted toward or from

the stops 911 at a position where the nip of
the rolls 185 and 193 will be slightly greater
than the length of the sheet. After the rear
edge of the sheet has passed beyond the ni

98 illustrate movable stops or-

1,108,560

of the rolls, the momentum of the sheet ma;
be suflicient to carry the front edge into en-
gagement with the stops 211; but, in any

event, when the tapes 151 are employed they -

will serve to carry the sheet a short distance
to the stops without materially increasing
the speed of the sheet.

Reviewing the operation of the mecha-
nism for conveying thesheets from the comb-
ing means to the stops 211, it is clear that
the sheets are initially conveyed at a rela-
tively high speed over the first section of the
conveying mechanism; that the speed of the

passes between the rolly 168 and tapes 151;
and that the speed 'is still further de-
creased by the retarding action of the
rolls 185 and 198. ~This combination of
conveying devices removes the sheet from
the combing mechanism at a speed which
enables the combing mechanism to operate
rapidly and ultimately réduces the speed of
the sheet so that when the sheet reaches the
stop 211 it will be moved so slowly that
there will be no appreciable buckling nor
rebounding of the sheet.’ ' :

The main driving shaft 96, located near.
the combing méchanism, is provided with a
disconnectible clutch and with automatic

‘means for disconnecting the clutch-when the 3

conveying mechanism Is retracted from the

- paper-handling machine 212, This clutch

mechanism- is provided because it is some-
times necessary to operate the pa per-han-
dling machine 21 independently of ‘c}le comb-
ing and conveying mechanism. In an in-
stance of this kind. it is not: desirable to’
operate the combing’ and conveying mecha-
nism, and, in fact, it is necessary to retract-
the conveying mechanism in crder to mann-
ally feed the sheets into the machine 212.
This clutch mechanism is shown by Figs. 2,
3 and 4. A bevel gear 213, loosely mounted

7D

‘sheet is veduced when . the forward edge

50

198

upen the shaft 96, is driven by a bevel gear

914 affixed to a shaft 215. This gearing may
be driven divectly from the machine 212 or
otherwise driven at the required speed. A

spur gear 216, fixed with relation to the

bevel gear 213, is provided with one or more
notches 217 in its hub adapted to receive:
clutch teeth 218 formed upon a'tlutch sleeve
919. The clutch sleeve is adapted to slide
longitudinally on the shaft 96; but is con-
nected with the .shaft by a spline (not
shown) movable in a keyway 220 formed m

“the.shaft. A spring 221, acting against the

clutch. sleeve, tends to hold thé sleeve in
driving connection with the hub of the gear
916. . The sleeve 219 is grooved for the re-
ception of portions of a shipping lever 222
pivotally mounted at 223, The lever has an
arm 224 which cavries a roll 225. This roll

is adapted to be engaged and moved by an
inclined face 226 formed upon the rack bar

145 on one side of the machine. When the
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framework of the conveying mechanism is
retracted from the machine 212, it imme-
diately actuates the shipping lever 222, with
the result of disconnecting the clutch sleeve
219 from the hub of the gear 216. The dis-
connection of the clutch is therefore a con-
dition coincident with retraction of the con-
veying -mechanism. When the conveying
mechanism is restored to its operative con-
dition, the clutch is autematically connected
by the spring 221.

T claim:

1. In a sheet teeder, two supports one of
which is higher than the other, said sup-
ports being so related that 5 plurality of the
upper sheets of a pile of sheets of sufficient
depth resting on the lower support may
slide to and upon the upper support, sheet-
feathering means disposed to cooperate with
the upper support, means disposed to co-
operate with the lower support to feed
sheets from the pile to the upper support,
means for holding said feeding means above
and out of contact with the top sheet of the
pile, and means controlled by said feather-
ing means for actuating said holding means
to release said feeding means. .

2. In a sheet feeder, two supports one of
which is higher than the other, said sup-
ports being so refated that a plurality of the
upper sheets of a pile of sheets of sufficient
depth resting on the lower support may slide
to and upon the upper support, sheet-feath-
ering means disposed to ccoperate with the
upper support, sheet-feathering means dis-
posed to codperate with the lower support
to feather sheets from the pile to the upper

support, means for holding above and out of

contact with the top sheet of the pile the
feathering means which co6perates with the
lower support, and means controélled by the
other feathering means for actuating said
helding means to release the feathering
means so held. S ' _
3. In a sheet feeder, two supports one of

“ which is higher than the other, said supports

being so related that a plurality of the upper

_sheets of a pile of sheets of sufficient depth
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vesting on the lower support may slide to
and upon the upper support, sheet-feather-
ing means disposed to colperate with the
upper support, sheet-feathering means dis-
posed to codperate with the lower support to
feather sheets from the pile to the upper
support, means for holding one ‘of said
feathering means above and out of contact
with the top sheet, and means controlled
by the other feathering means for actuating
said holding means to release the feather-
ing means so held.

4. In a sheet feeder, two supports one of
which is higher than the other, said sup-
norts being so related that a plurality of
the upper sheets of a pile of sheets of suffi-
cient depth resting on the lower support

©

may slide to and upon the upper support,.

sheet-feathering means disposed to codper-
ate with the upper support, sheet-feathering
means disposed to coOperate with the lower
support to feather sheets from the pile to
the upper support, both said feathering
means being operative at one time, means
for lifting both feathering means out of

-contact with the work, means for catching

and holding one of said feathering means in
elevated position,the other feathering means
being adapted to operate upon the sheets
while said one of said feathering means is
held clevated, and means controlied by said
other feathering means for actuating said
holding mieans to release said one of said
feathering means. :

5. In a paper-feeding machine, a sappout
for a pile of sheets, primary combing means
adapted te act upon the sheets during each
cycle of the machine, means coxyrolled by
the foremost combed sheet for” vendering
the primary combing means inoperative,
auxiliary combing means, means for holding
said anxiliary combing means out of contact
with the sheets, and means controlled by
the primary combing means for causing the
auxiliary combing means to operatively en-
gage the sheets. '

6. In a paper-feeding machine, a support
for & pile of sheets, primary combing means, -

auxHiary combing means, means for hold-
ing the auxiliary combing means out of con-
tact with the sheets, and means controlled
by the primary combing means for actuat-
ing said holding means to render the aux-
iliary means operative.

7. In a paper-feeding machine, a support
for a pile of sheets, primary combing mesns,
auxiliary combing means adapted to be
raised out of contact with the sheets, re-
straining means for holding said auxiliary
combing means out of contact, and means
controlled by the primary combing means

“for acting upon said restraining means to

relense the auxiliary combing means.

8. In a paper-feeding machine, a support
for a pile of sheets, primary combing means,
auxiliary combing means, means controlled
by a slieet for lifting the primary and aux-
iliary combing means from contact with.the
sheet, means for supporting the auxiliary
combing means out of contact, and means
controlled by the primary combing means
for acting upon said supporting means to
release said auxiliary combing means.

9. In a paper-feeding machine, g support
for a pile of sheets, means adjacent the top
of the pile for suppofting the sheets combed
from the pile, primary combing means, aux-
iliary combing means, onie of said combing
means being arranged over the pile to act
thereon, and the other combing means be-
ing arranged to colperate with s
porting means adjacent the pile, cach
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sgid combing means being retractable from
ths sheets, means for causing the primary
combing means ¢ act during each cycle of
the machine, mesus gontrolled by 2 sheet
for lifting both combing means out of con-
tach with the sheet, restraining means for
holding the auxiliary combing means in re-
tracted positicn, and means controlied by
the primary combing raeens for acting on
said restraining means to reader the aux-
iliary combing means operative, -

10. In a paper-feeding machine, combing
means, spring-tensicn means for rendering
the same inoperabive, i delent for sald
spring-tension means, & heet, - actuated
member for causing th ease of said
spring-tension means; & ¢ nously driven
toothed member, and & pivotally-mounted
toothed member connected to said sheet-
actuated member so 85 o be moved thereby
into codperative engagement with said com-
tinuously - driven member, said pivotally-
mounted member being isterally movable
and connected o said detent to release said
spring-tension means when moved laterally,
the teeth of gaid pivotally-mounted merniber
being adapted to cause Jateral movement of
said member when engaged by said continu-
ously driven member. '

11. In & maper-feeding machine, combing

'~ means, means controlled by a sheet for rem-
. dering said combing means inoperative, and
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means controlled by said combing means
for winding the sheets.

19, In a paper-feeding machine, an up-
wardly movable support for a pile of sheets,
means adjacent, the top of the pile for sup-
porting the sheets corbed from the pile,
combing means arranged to_cobperate with
said means, means controlled by a sheet for
rendering said combing means inoperative,
and means controlled by said combing means
for winding the sheets at the top of the pile.

13. In a paper-feeding machine, primary
combing means, means controlled by a sheet
for rendering said combing means inopera-
tive, auxiliary comblng means adapted to
be rendered moperative by said sheet-con-
trolled means, means contrelied by said pri-
mary combing means, for rendering said
atxiliary combing means operative, and
means controlled by said primary combing
means for winding the sheets at the fop of
the pile. :

14, In a paper-feeding machine, combing
means, means controlled by & sheet for ren-

[

_dering said combing means inoperative,

means for winding the sheets, and means

controlled by said combing means for ren-

derine said winding means operative when
frod D X

more than o préedetermined period ‘is re-

quired to comb a sheat t0 said- sheet-con-

frolled meahs, and for rendering said wind-

ing means inoperative at all other times.
15. In a.paper-feeding machine, an up-

1,108,569

wardly movable support for o pile of sheets,
means in the path of said support for direct-’
ing wind between the sheets cf said pile, a
fixed support for said wind-directing means,
said means being arranged to rést upon said
fixed support and being free to be lifted
therefrom, and abutments depending from
said means and adapted to be engaged by
said movable support for lifting said means
from said fixed support. _

16. In a paper-feeding machine; the com-
bination with stop gages for the front edge
of a sheet, and means for conveying a sheet
theretos of driven rolls whose peripheral
speed is less than the speed of said convey-
ing means, said rolls being arranged to en-
gage one side of a sheet on said means, idle
rolls adapted to cobperate with said driven
rolls to retard a sheet, a shaft connecting
caid ¥dle rolls and affixed thereto, movable
means for supporting said shaft so that it

is free to turn, said driven rolls and idle

“rolls being adjustable toward and from sald

stop gages, and means for actuating said
shaft-supporting means to separate sald rolls
to admit a sheet between them, said actuat-
ing means being adapted to cause said idle
rolls to codperate with the driven rolls while
the sheet is between them, and feed the sheet.
at the speed of the driven rolls until the rear
edge.of the sheet passes from them. :

17. The combination with a machine for.
operating upon paper sheets, of paper-feed-.
ing -mechanisim comprising means for con-

- veying the sheets froma feathered bank, said

means being driven-to convey at relatively
high speed, means for engaging the under
side of the sheets to deliver the sheets to said "
machine, said delivering means being driven
io feed o sheet at & very much reduced speed,
intermediate conveying means for carrying
the sheets from said high-speed conveying
means to said delivering means, said inter-
mediate means being driven to convey at an
intermediate speed, idle rolls mounted to rest
upen said intermediate means o press the
sheets against the same, drop rolls adapted
to rest upon said delivering means, said drop
rolls and said delivering means being ar-
ranged relatively near said idle rolls so that
the forward edge of a sheet will pass be-
tween said delivering means and drop rolls
before the rear edge leaves said idle rolls,
and means for holding the drop rolls away
from said delivering means while a sheet is
entering between them, said holding means
being adapted to permit the drop rolls to
drop after the forward edge of the sheet has
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passed, and to remain thereon until the regz ..

edge of the sheet passes beyond the sams, -
8. The combination with a machine for’
operating npon paper sheets, of paper-feed-
ing mechanism comprising means for sep-
arating the sheets from 2 feathered bank,
said means being adapted to feed out the
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sheets at a relatively fast speed, and speed--

reducing feeding means between said sep-
arating means and said machine, said speed-
reducing means comprising driven rolls, idle
rolls for cobperating therewith. supports for

said rolls adjustable longitudinally of the.

path of the sheets, a longitudinally extend-

ing rock shaft, means for operating said

shaft, and means having sliding tongue-and-
groove connection with said rock shaft for

‘opening and closing said rolls.

18. The combination with a machine for
operating upon paper sheets, of means for
separating the sheets from a feathered bank,
stationary supporting means therefor, means
for conveying the sheets from snid separat-
ing means to said machine, said conveying
means being adapted to be retracted from
said machine, disconnectible clutch members
for driving said separating means, and
means for disconnecting said clutch, mem-
bers, said means being adapted to be op-
erated by retractory movement of said con-
veying means,.

20. In a sheet feeder, a fixed sheet-support,
a movable sheet-support for moving the
sheets toward said fixed support, sheet-
feathering means arranged to codperate with
said fixed support, sheet-feathering means
arranged to colperate with said movable
support, said two feathering means being
arranged to act on the top sheet at the same
time, and means controlled by one of said
feathering means for controlling the opera-
tion of the other feathering means.

21. In a paper-feeding machine, means for
raising a pile of sheets, feed rolls, means in-
termediate said pile-raising ‘means and said
rolls for combing a plurality of sheets to-
ward said rolls, auxiliary combing means
for combing a plurality of sheets from said
pile to said intermediate means, means for
holding said auxiliary means out of contact
with the sheets, and means controlled by said
intermedjate means for causing said auxil-
iary means to operatively engage the sheets.

22. In a paper-feeding machine, feed rolls,
mechanism for combing a plurality of sheets
toward said rolls, combing mechanism inter-
mediate of said rolls and the first-mentioned
combing meckanism, means for holding one
of said combing mechanisms out of contact
with the sheets, and means controlled by the
other ¢ombing mechanism for causing the
restrained combing mechanism to operatively
engage the sheets,

28. In a paper-feeding machine, means for
raising a pile of sheets, feed rolls, means in-
termediate of said pile-raising means and
said. rolls for combing a plurality of sheets
toward the rolls, means over the pile-raising
means for combing a plurality of sheets to-
ward said intermediate combing means,
means for holding one of said™ combing
means cut of engagement with the sheets,

ix

and meeans controlled by the other combing
means for causing the restrained combing
meahs to operatively engage the sheets.

24. In a paper-feeding machine, means for
raising a pile of sheets, feed rolls, means in-
termediate of said pile-raising means and
said rolls for supporting the sheets, means
over said pile raising means for combing a
plurality of sheets toward said intermediate

supporting means, means disposed between

sald first-meritioned combing means and sawd.

rolls for combing a plurality of sheets, sail
intermediate combing means being disposed
to codperate with said intermediate support-
ing means, means for holding said first-
mentioned combing means out of contact
with the sheets, and means controlled by said
intermediate combing means for causing said
restrained combing means to operatively en-
gage the sheets. _

25. In a paper-feeding machine, combing

| means, means controlled by a sheet for ren-

dering the same inoperative, continuously
driven combing means, means for holding
the same out of engagement with the sheets
and means controlled by the first-mentioned
combing means for causing the continuously
driven combing means to operatively en-
gage the sheets. ‘

26. In a paper-feeding machine, continu-
ously driven combing means, means con-
trolled by a sheet for retracting the same
from working position, auxiliary combing
means, means for holding the same out of
contact with the sheets, and means con-
trolled by said continuously driven combing
means for causing said auxiliary combing
means to operatively engage the sheets.

27. In a paper-feeding machine, continu-
ously driven combing means, means con-
trolled by a sheet for retracting.the same
from working position, continuously driven
auxiliary combing means, means for hold-
ing the same out of contact with the sheets,
and means controlled by the combing means
first - mentioned for causing the auxiliary
combing means to operatively engage the
sheets.

28. In a paper-feeding machine, combing
means, means controlle_cf by a sheet for re-
tracting said combing means from operative

osition, auxiliary combing means, means
for holding the same out of contact with the
paper, 2 member movable by said combing
means first mentioned for actuating said
holding means, the retractory movement of
the: first-mentioned combing means being
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adapted to release the auxiliary combing .

means through the agency of said member,
and means for 'moving said member pe-
riodically so that it may not actuate said
holding means when moved by the. first-
mentioned combing means,

29, Tn = paper-feeding machine, combing
means, means controlled by a sheet for re-
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tracting said combing means from operative
position, auxiliary combing means, means
for holding the same out of contact with the
paper, a movable wember for actuating said
holding means to release said auxiliary
combing means, the retractory movement of
the first-mentioned combing means being

adapted to cause the releasing movement of.
said member, and means Tor otherwigse mov-

ing said member at uniform intervals
whereby it is periodically rendered inopera-
tive for releasing said auxiliary combing
means.

30. In a paper-feeding machine, combing

neans, auxiliary combing means, Means con-

trolled by a sheet for retracting both of said
combing means from the work, means for
automatically locking said auxiliary comb-
ing means out of contact with the work when
the same is retracted, and means controlled
by the first of said. combing means for
actuating said locking means to release said
auxiliary combing means. - :

31. In a paper-feeding machine, combing
means, auxiliary combing means, means con-~
trolled by a sheet for retracting both of said
combing means from the work, means for

automatically locking said auxiliary comb-
ing means out of contact with the work

when the same is retracted, means actuated
by the first of said combing means for mov-
ing said locking means to release said anx-
iliary combing means, and continuously

driven means for periodically rendering

said releasing means incapable of operating
said locking means. : )

39. In a paper-feeding machine, combing:
means, auxiliary combing means, means con-
trolled by a sheet for retracting both of
gaid combing means from the work, means
for automafically locking said auxiliary
combing means out of contact with the work
when the same is retracted, means actuated
by the first of said combing means for mov-
ing said locking means to release sald aux-
iliary combing means, and continuously
driven means for periodically rendering
caid releasing means capable and incapable
of operating said locking means.

33. In a paper-feeding machine, combing
combing means,means con-
tor retracting both of
said combing means from the work, means
for -automatically locking said auxiliary
combinig means cut of contacs with the work
when the same is retracted, means actuated
by the first of said combing means for mov-

trolled by a sheet

-ing said locking means to release said aux-

iliary combing means, a continuously driven
cam, and means actuated by said cam for
rendering said releasing means alternately
capable and incapable of operating said

locking means.

35

34. In a paper-feeding machine, ‘combing

eans, auxiliary combing means, Means for

‘retracting both of said

‘mitting movement from

/
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means from the
twork, means for automatically locking said
auxiliary means in retracted position, means
operable by the first of said combing means
for acting upon said locking means to re-
strain locking action thereof, and continu-
ously driven means for rendering said Te-
straining means alternately operative and
inoperative. : : :
~85. Tn a paper-feeding machine, combing-
neans, spring-.actuated means for retract-
ing the same from the paper, means for re-
straining said spring-actuated means, & lat-
erally movable rockshaft, a sheet-engaging
member affixed to said rockshaft for- trans-
a sheet to turn the
shaft, a continuously rotating member, a
rocking member affixed to said rockshaft and
adapted to be moved into engagement with
said rotating member In consequence of
movement imparted to said sheet-engaging
member by a shee:, said rocking member
being adapted to be further recked by said
rotating member and to move said shaft lat-
erally in consequence thereof, and means
adapted to be moved by lateral movement
of said shaft for actuating said restraining
means to release said spring-actuated means.
36. In a paper-feeding machine, combing
means, spring-actuated. means for retracting
the same from the paper, means for restrain-
ing said spring-actuated means, a continu-
ously rotating member, a member for re-
leasing said combing means, said releasing

- member being movable to and from engage-

ment with said rotating member, said rotat-
ing member having 2 series of faces each
adapted to strike said releasing member
and move the same, means connecting said
releasing  member and said Testraining
means whereby -the latter is caused .to re-
lease said combing means, and a sheet-actu-
ated member connected to said releasing
member for moving it into the path of said
faces of the rotating member.

37. In a paper-feeding machine, combing
means, spring-actuated means for retracting
the same-from the paper, means for restrain-’
ing said spring-actuated means, & continy-
ously rotatlng member, a member adapted to
be actuated by said rotating member for
actuating said restraining means to release
said combing means, and a sheet-actuated
member for moving said releasing member
into operative engagement with said rotat-
ing member, sald restraining means being
adapted to be actuated by: said spring-ac-
tuated means to retract sald releasing mem-

Ler from contact with said rotating member. .

38, In a paper-feeding machine, combing
means, spring-actuated means for retracting
the same from the paper, means for restrain-
ing said spring-actuated means, two codp-
erative toothed members, one of which is

adapted to be actuated for causing said re-
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straining means to release said spring-actu-
ated means, and the other of which is con-
tinuously driven and adapted to operate the
one first specified, one of said toothed mem-
bers being movable to and from engagement
with the other, and a sheet-actnated member
for moving one of said toothed. members
engagement with the other.

89. In a sheet-feeder, a fixed sheet-sup-
port, a movable sheet-support for moving
sheets toward said fixed support, sheet-
feathering means arranged to cofperate
with said fixed support, sheet-feathering
means arranged to codperate with said mov-
able support, and means controlled by the

- first-inentioned feathering means for con-

trolling the operation of the last-mentioned
feathering means, :

40. In a sheet-feeder, a plurality of sepa-
rate sheet-feathering means each movable to
and from contact with the top sheet, and
means arranged to hold one of said feather-
Ing-means out of contact with the work so
long as the successive top sheets are ad-
vanced to a predetermined position within
a.predetermined interval of time, said hold-

“ing means being controlled by the other
feathering means to release said one of said .

feathering means in consequence of the fajl-
ure of a top sheet to reach said predeter-
mined position within said predetermined
interval of time, :

41. In a sheet feeder, a plurality of gepa-
rate sheet-feathering means arranged one in
advance of another, and movable to and
from contact with the top sheet, and means
controlled by the foremost one of said
feathering means arranged to hold other
feathering means out of contact with the
work so long as the successive top sheets are
advanced to a predetermined position with-
in a predetermined interval of time, said
holding means being controlied by said fore-
most feathering means to release said other
feathering mieans in consequence of the fail.
ure 'of 4 top’sheet to veach said predeter-
mined position within said predetermined
interval of time.

42. In a sheet-feeder, a plurality of sepa-
rate combing means movable to and from
contact with the top sheet, means for hold-
ing one of said combing means out of contact
with the work, and means controlled by the
length of time during which' ancther one of
sald combing means remains in contact with
the top sheet, for causing said holding means
to release the first specified one of said comb.
Ing means. )

In testimony whereof I have affixed my
signature, in presence of two witnesses.

VERNON GARNER.

Witnesses: '
Maraarar M. Krranzs,

Kararyy M. Harioran.
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