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UNITED STATES PATENT ORECE. 
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SHEET-LIFTING SYSECHANTISM. 

203,930. 
Application filed September 3, 1815. 

To all thom, it may concern 
Be it known that I, HURMAN STEIN NIETZ, 

of Rochester, in the county of Monroe and 
State of New York, have invented certain 
new and useful improvements in Sheet-Lift 
ing Mechanisms; and I do hereby declare the 
following to be a full, clear, and exact de 
scription of the same, reference being had 
to the accompanying drawings, forming a 
part of this specification, and to the refe 
ence-numerals marked thereon. 
My present invention has for its object to 

provide improved mechanism adapted for 
lifting a sheet or leaf from a pile, in such 
a manner as to prevent feeding more than 
one sheet at a time and whereby a single 
sheet engaging member may be employed to 
operate successively on the different sheets. 
Another purpose of the invention is to 

provide a sheet guard to engage and posi 
tively hold against movement the sheets 
under the one to be lifted. 
To these and other ends the invention con 

sists in certain improvements and combi 
nations of parts all as will be hereinafter 
more fully described, the novel features be 
ing pointed out in the claims at the end of 
the specification. 

in the drawings: Figure 1 is a view in 
front elevation of one embodiment of my 
invention as applied to a music sheet mecha 
nism, or the like, and showing the normal 
position of the sheet engaging device: Fig. 
2 is a side elevation showing the sheet, en 
gaging device in normal position and the 
relative position of a guard for engaging 
the sheets under the uppermost one: Fig. 3 
is a similar view showing the position of 
the sheet engaging device and guard men 
ber after their initial operative movement; 
Fig. 4 is a view in front elevation, showing 
the relative positions of the sheet engaging 
device and guard member after a sheet has 
been turned, and before the engaging device 
has released its hold upon the sheet and be 
gun to return to its normal position: Fig. 5 
is an enlarged sectional view through the 
sheet engaging device when the same is in 
normal position upon the sheets, which are 
held by the supporting stand: Fig. 6 is a 
top plan view showing the sheet engaging 
device and guard members in their normal 
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positions with respect to the sheets: Fig. 7 
is a similar top plan view showing the posi 
tion of the sheet engaging device after the 
Sane has moved one of the sheets from the 
position shown in Fig. 6, or a right hand 
position, to a left hand position, and just 
previous to the 'eleasing of the sheet by the 
engaging device; Fig. 8 is a fragmentary 
rear elevational view of a portion of the 
operating and releasing mechanism control 
ling the sheet engaging device and guard 
linember: Fig. 9 is a sectional elevation taken 
oil line (-a of Fig. 8: Fig. 10 is a sectional 
yiew taken on line b–b of Fig. S: Fig. 11 
is a sectional view taken through the sup 
poit for the sheet engaging device, when the 
Same has reached a position substantially 
at right-angles to the sheet supporting stand: 
Fig. 2 is a front elevation with the cover 
Plates removed to show the operating mecha 
nisian in its normal position: Fig. 13 is an 
elevational view partly in section, showing 
the position of the cylinders and other mov 
able parts upon the initial operative move 
ment of the sheet engaging device: Fig. 14 
is a view in elevation showing the position 
of the cylindel's and other movable parts 
after the sheet engaging device has reached 
Stibstantially its extreme operative position, 
and before the cylinders have been released 
to return the sheet engaging device to its 
normal position; Fig. 15 is an elevational 
view showing the position of the cylinders 
after they have been released, and have 
raised the support for the sheet engaging 
device to its highest elevation, at which 
point it begins to rotate back to its normal 
position: Fig.16 is a similar view showing 
the Support for the sheet engaging device. 
after it has partially returned to normal po 
sition, and Fig. 17 is a sectional view taken 
on line 6-c of Fig. 16. 

Similar reference numerals throughout 
the several views indicate the same parts. 

he invention is susceptible of any ap 
plication, where there is a requirement to 
grip One of a series of sheets and remove it 
from the pile on which it rests, and the pres 
ent embodiment will serve as an illustration 
of one manner of adapting the improve 
ments to a particular mechanism. The 
structure shown comprises a sheet music 
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stand or rack preferably consisting of the 
frames 1 spaced apart and connected at the 
top and bottom by means of the straps 2 
and 3 respectively. Front and back cover 
plates 4 and 5 are provided for inclosing be 
tween the frames 1, the parts of the operat 
ing mechanism which will be hereinafter 
described. Near the bottom of the stand is 
positioned a sheet or book support 6 adjust 
ably secured to a bracket 7 preferably by 
means of a clamping screw 8 carried by the 
support and arranged to move up and down 
in a slot 9 formed in the bracket 7. A pair 
of front guides 10 and 11 are secured at 
their ends to the top and bottom straps 2 
and 3 and a guide 12 in the rear of the guide 
10 is also secured at its ends to the straps 2 
and 3. A pair of cylinders 13 and 14 are 
mounted between the guides 10 and 11 and 
are arranged to move up and down thereon 
in a manner which will be hereinafter de 
scribed. A sleeve 15 is slidably mounted on 
the guide 11 and is rigidly connected at its 
top with a cross-head 16 which extends di 
agonally across the top of the cylinder 13 
to slidably engage the guide 12, and at the 
bottom of the sleeve 15 is a rigidly connected 
stop 17. The cylinder 13 is provided near 
its top with a projecting member 18 slida 
bly engaging the guides 10 and 12. A spring 
19 is mounted on the guide 12 with one end 
seated against the under side of the pro 
jecting member 18 and the other on the 
strap 3 as shown in Fig. 8. The spring 19 
holds the cylinder 13 against the bottom of 
the cross-head 16 when the parts are in their 
normal position. The bottom of the cylin 
der 13 is provided with a cylinder head 20 
which extends laterally for sliding engage 
ment with the guide 10 and sleeve 15. The 
cylinder 14 is also provided with a head 21 
which likewise extends laterally for sliding 
engagement with the guide 10 and sleeve 15. 
A spring 22 is mounted on the sleeve 15 be 

c 

tween the heads 20 and 21 and serves to nor 
mally hold the cylinders apart as shown in 
Fig. 12; the head 2 being held against 
downward movement by the stop 17 on the 
bottom of the sleeve 15. The cylinder 14 is 
also provided with a projecting member 23 
in sliding engagement with the guide 10 for 
holding the cylinder in proper alinement be 

5 is 
tween the guides 10 and 11. As a means for 
moving the cylinders from the position 
shown in Fig. 12 to the position shown in 
Fig. 14, which is the extreme lowermost po 
sition of the parts, I provide a pair of level's 
24 and 25 pivotally connected by a link 26 
at 27 and 2S. The lever 24 is adapted to 
xtend beyond the frame 1 as shown at 29 to 
provide a handle for operating the cylinders 
in a manner which will presently be de 
scribed. The lever 24 is pivoted to the frame 
at 30 and the ever 25 at 31. A link 32 is 
pivotally connected at 33 to the inner end 
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of the lever 25 and at 34 to the projection 
18 carried by the cylinder 13. By depress 
ing the handle 29 of lever 24, the link 32 
will cause the cylinders 13 and 14 to move 
down upon the guides 10 and 11 to the posi 
tion shown in Fig. 14, and upon releasing 
the lever 24 the spring 19 will return the 
cylinders to their normal position. The 
sheet engaging device includes a suction 
head 35 which carries a hollow extension 36 
mounted on a hollow support 37. The lat 
ter extends to the center of the stand, and 
connects with a hollow shaft 38, preferably 
by means of a joint 39, while shaft 38 is 
slidably mounted in the strap-2. 
The shaft 3S is connected with a tube 40 

preferably by means of a screw 41 passing 
through a collar 42 mounted on the shaft 38. 
The tube 40 carries a spiral 43 which is 
adapted to move up and down through an 
opening 44 formed in the crosshead 16. On 
the bottom of the spiral and within the 
cylinder 13 are secured pistons 45 and 46 
spaced apart by a thimble 47 through which 
a hollow extension 48 on the spiral is carried 
to connect with the piston 46 by means of 
the screw 49. The hollow extension 48 is 
provided with cuts 50 through its walls 
registering with cuts through the side Walls 
of the thimble to form openings leading 
into the chamber 51 formed between the pis 
tons 45 and 46. An opening 52 is formed 
through the screw 49 to connect the cylin 
der below the piston 46 with the opening 
through the hollow extension 48 and the 
registering openings formed by the cuts 50 
in the side walls of the hollow extension 48 
and thimble 47. An opening 53 is formed 
through the spiral 43 and tube 40 to con 
nect the hollow extension 48 with the open 
ings through the shaft 38, joint 39, support 
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37 and extension 36 leading to the suction 
head 35. Mounted in the cylinder 13 below 
the piston 46 is a piston 54 provided with 
a stem 55 extending through the piston 
head 20 and having on its lower extremity 
a head 56. Mounted on the stem 55 between 
the head 56 and the piston head 20 is a 
spring 57 normally serving to hold the pis 
ton 54 at the bottom of the cylinder 13, as 
shown in Fig. 12. A stationary piston 58 
is mounted in the cylinder-14 and is Sup 
ported by a hollow stem 59 rigidly con 
nected with a bracket 60 mounted on the 
guide 10 and held thereon preferably by a 
set screw 61. An opening is formed through 
the inner end of the bracket 60 large enough 
to permit the spring 57 and head 56 of the 
stem 55 to extend therethrough into the hol 
low stem 59 which is adapted to guide the 
spring and head 56 loosely therein during 
their up and down movement. After the 
cylinders have been moved to their lower 
most position at which time the suction 

1. 
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4 and it is necessary to lock theia in such 
a position until the suction head 'eleases 
the sheet, 62 which it has caried Ovei" from 
the position shown in Fig. i. locking 
ineans for this purpose consists in the catch 
or lock 63 pivotally mounted on the pin 64 
through the end of the cylinder head 20. 
The catch oil lock 63 is provided with a 
sh Olide1' 35 viiich is adapted to engage the 
pin 66 carried by the bracket, 60 on the guide 
it) as shown in Fig. 34, the catch being pro 
vided with a beveled face 67 adapted to ride 
Over the pin and to be forced into locking 
eigagement there with by a Spring 68, one 
end of which is connected to the catch and 
the Othei' to a lever 69 pivotally mounted at 
T0 to a fulcrulin 71 carried by the cylinder 
i3 as shown in sig. 2. The catch is nor 
inally held in the position shown in Fig. 12 
iy a stop 12 extending from a lever having 
aims T3 and 74 positioned substantially at 
light-angles to each othei', the lever being 
pivotally mounted on the pin 34 independ 
entiy of the catch (33. The arm T4 is pi'o- 
vided with an ap2i}'ned end 75, adapted to 
extend through an opening 6 forinned in 
the bottom of the cylinder head 20 and is 
adapted to be normally ineld in the position 
shown in Fig. 12 by the piston 54. The 
arm T3 of the levei is provided with a pin 
Ti projecting the efi Om and extending into 
a silot TS formed in the end of the lever 69. 
A port, 79 is formed through the wall of the 
cylinder 13 nea: the top thereof, which is 
adapted to normally i'eihain open as shov in 
in Fig. 12 and is arranged to be closed by 
a cap 80 on the upper end of the level 69 
as soon as the piston 54 releases the lever 
alm 74. Upon the releasing of the arm by 
the piston 54 a Spring 81 forces the botton 
of the level 39 outwardly, thereby causing 
the pin it to inose the levei arim 73 out 
Yardly and the a'n 74 upwardly to the po 
sition shown in Fig. 13. The moving of 
the bottom of the lever 69 out Wardly causes 
tie cap 80 on tile top of the level to close 
the port, 79. The spring 8i is coinected at 
its top to the level 69 while the bottom of 
the spring is ai'i'anged to bear against the 
cylinder 13. The movement of the aim 74. 
upwardly through the opening 76 allows the 
iring 68 to force the bey eled face 67 of the 

in in position to ride over the pin 66, as 
the cylinder 13 is being noved down to the 
{}sition shown in Fig. ii., at which position 

65 is forced into locking en 
gagement with the pin 36 by the action of 
the spring. The catch is not released hor 
the port 79 opened until the pisto in 54 has 
moved to the botton of the cylinder to en 
gage and force the level alm 74 down to 
its normal position, the stop 72 then forcing 
it catch oftwardly to disengage the pin 

perating the lever 39 to incover 
Through the wail of the cylin 

Y. 

s 

tier being positioned near the bottom of 
cylindel' below the piston 5S and the 

inei' higher up on the cylinder at a point, 
{{ far below the highest position reached 

the piston within the cylindel' as the 
tier is moved down. The purpose of the 

ports and the function of the several pis 
ions within the cylinders will presentiy be 
exis::)ect. 

in the titl'i 
lished in book foi'i. ( ; 
siliction head 35 is nec 
tion of engaging and turnii 
One side of the stand to the , - . 
case of loose sheets have folid i 
Salry to pi'otide additional means 

during said 
S 

S sa s s 3. - 

Y y A - o:ting ile sheets 
t 
RS 83. 

ing arm 84 connected 
tatably motlated po 
slippo'; 85 is coin: 
conti'olling member 8 : is also 'citat: - 
bly mounted on the tube 37. The control 
i ing innenbei Si is provided with a rounded 
botton SS, adapted during the in ovement of 
the Suctioi) head 35 from one side of the 
stand to the other to iride over a forwardly 
extending semicirculai' pi'oiection 89 carried 
by the sti'ap 2. During the initia in ove 
ment of the suction head the rounded bottom 
S8 of the controlling member S7 engages the 
beveled edge 90 on the semicircular men 
bei. 89 and is rotated backwardly a short 
distance, thei'eby moving the arm S4 rear 
*Yardly at the time the suction member be 
gins to turn the sheet. This movement of 
the aim £ends to hold the inner edge of the 
sheet, causing it to turn about the ce: te' (if 

sia...d, while he suctioin head is carrying 
; : 'oud to the position shown in 

Fig. ... When the sheet has been released 
head and the supporting 

8. S J 

9. 
7 the suction 

37 l'aised to the position shownii Fig 
alin 84 assumes its normal position 

Don the tile, and is callied by the rotation 
if the shaft.38 to the position shown in Fig. 
in front of the sheet to be tuned. 
in the clining of the sheets carried by the 

sia ind, whether the saine are loose of in book 
toi'in, it is necessay to pic-side means to: 
positively prevent the tulining of more that 
he sheet at a time and to this end have 

ided a sheet guard Shich compirises a 
3d 91 rotatably mounted in the ends of the 
linder heads 20 and 21 and extending 
l'ough the strap 2 connecting the frames 1. 

e 

i 

rhi he iod at a point slightly above the tube 
ol' suction head support 37 is bent at a right 
angle to the portion 91 to folian the hori 
Zontal aim 92 which tellininates in a down 
Wardly extending finger 93 positioned im 
imediately behind the extension 36 carrying 
the suction held 35 as shown in Figs. 1, 2 
and 3. The downwardly extending finger 
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93 is pointed at 94 to facilitate its entrance 
under the uppermost sheet as it is pulled 
away from the stand in the manner indi 
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cated in Fig. 3. The sheet guard is nor 
mally held against the back of the extension 
36 carrying the suction head 35 by means of 
a spring 95 mounted on the rod 91. The top 
end of the spring is secured to the rod by 
means of a pin 96 and the bottom end bears 
against the sleeve 15 as clearly shown in 
Fig. 17. The spring is applied with Sufi 
cient tension to cause the sheet guard to nor 
mally take the position indicated in Figs. 2 
and 6 and the position shown in Fig. 3 when 
the suction head is moved forwardly. The 
sheet guard is held at the height shown in 
Figs. 1 and 2 by means of a stop 98 on the 
rod 91 which rests on and is held by the 
piston head 20. The stop 98 also serves to 
support the bottom end of the spring 95 as 
indicated in Figs. 8 and 9. In operating the 
parts, it is necessary to move the sheet guard 
both forwardly and downwardly and then 
rearwardly and downwardly at the same 
time from the normal position shown in 
Fig. 2 to the position indicated by dotted 
lines in Fig. 3. The downward movement of 
the guard is accomplished simultaneously 
with the downward movement of the cyl 
inders as will be readily seen, while the for 
ward movement is accomplished by the ac 
tion of the spring 95, but the rearward 
hovement requires additional means which 

comprises preferably a pin projection. 99 
carried by the frame, spaced slightly from 
and in rear of which is provided a movable, 
forwardly inclined finger 100 seated on a 
support 101 rigidly mounted on the rod 91 
of the sheet guard. In the first instance the 
pin 99 serves as a stop to prevent the sheet 
guard from moving forwardly of the posi 
tion shown in Fig. 3 other than a limited 
amount. In the second instance it causes 
the forwardly extending finger 100 to ro 
tate the rod 91 rearwardly and consequently 
moving the arm 92 and finger 93 at the same 
time this being accomplished as previously 
stated, by the downward movement of the 
cylinders, the forwardly inclined finger 
moving downwardly with considerable speed 
quickly places the guard in the position 
shown in Fig. 3 between the first and second 
sheets as the top of the first sheet is drawn 
out by the initial movement of the suction 
head 35. It has been assumed that the sec 
ond sheet shown at 102, may in some in 
stances be drawn out from the stand, as in 

60 

65. 

dicated in Fig. 3, possibly by frictional en 
gagement with the first sheet. The suction 
member is therefore so arranged that in 
case the sheets should stick along certain 
portions of their contacting surfaces the Suc 
tion is applied in such a manner as to insure 
the complete separation of the first sheet 
from those under it, and to permit the sheet 
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guard finger to move to take a position in . 
front of the second sheet to insure manipul 
lating the latter upon the stand as the first 
sheet is carried over by the suction member. 
The spring 95 on the rod 91 is so ten- 7 

sioned as to cause the sheet guard to move 
outwardly a short distance with the suction 
head, during its initial movement, approxi 
mately the maximum outward movement of 
the guard being shown in Fig. 3, the guard 
in this figure being in advance of the guard 
shown in Fig. 2. Obviously the spring 95 
may be so tensioned and the projection 99 
So positioned as to permit further outward 
movement of the guard than that shown if 
it is desired to increase said movement. The 
purposes of such outward movement are 
twofold. In the first instance, as already 
stated, it is necessary to insure the keeping 
of the guard in front of the sheets under 
the uppermost one, which may tend to move 
outwardly during the operation of the ma 
chine. Secondly, when the sheets are in 
book form, they constitute a greater thick 
ness than in the case of a few loose sheets 

80 

8 5 

90 
placed on the stand and therefore, it is 
necessary to provide means for moving the 
sheet guard outwardly a sufficient distance 
to accommodate such books and this has 
been done in the present embodiment. The 
complete operation of the sheet guard com 
prises a slight downward movement, fol 
lowed by a forward movement and thence 
downwardly and rearwardly to the position 
shown by dotted lines in Fig. 3. A recess 
in the top of the right hand frame is in 

OO 

dicated at 103 which is provided for receiv 
ing the finger 93 of the sheet guard when 
there are no sheets positioned upon the 
stand. - 

In the construction of the sheet engaging 
suction head 35, an enlarged section of 
which is shown in Fig. 5, I have provided 
a bowl 104 with which communicates a pas 
sage 105 leading through the extension 36, 
support 3, shaft 38 and tube 40, into the opening 53 through the spiral 43 and pis 
tons carried thereon within the cylinder 13. 
Positioned within the bowl 104 is a yoke 106 
carried by a ring 107 supported by a 
shoulder 108 formed on the bowl. A flexi 
ble member or diaphragm 109, preferably 
formed of soft thin rubber, is mounted on 
the ring 107, and extending around the pe 
riphery thereof and terminating behind the 
ring so as to rest upon the shoulder 108 
as shown in Fig. 5. The diaphragm and 
ring are held upon the shoulder 108 by 
means of an annular clamping member 110 
through which the diaphragm extends, and 
which is secured to the bowl by means of 
suitable screws 111. Extending through 
the diaphragm at a point eccentrically 
thereof, is a tubular member 112 provided 
with a circular flange 113, having a series 
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of radial grooves 114 formed on its outer 
face, and leading into an opening 115 
through the tubular member, said opening 
communicating with a suction chamber 116 
formed between the bowl and the dia 
phragm 109. Positioned on the tubular 
member at the back of the flange 113 is a 
flexible sheet engaging member 117 pref 
erably cup shaped, and of greater diameter 
than the circular flange, the same being ar 
ranged to extend into engagement with the 
sheet 102, and formed preferably of flexible 
material such as rubber or any other mate 
rial suitable for the purpose. The back of 
the circular flange is beveled as shown at 
118 to give the proper concavity to the cup 
shaped member. The cup shaped member 
is held upon the flange 113 by means of a 
sleeve 119 mounted on the tubular member 
and provided with an annular flange 120 for 
engaging the back of the said member. The 
outer end of the sleeve is angular with re 
spect to its axis to receive the diaphragm 
109 and to position the tubular member at 
the proper angle with respect to the bowl 
to permit the latter to be supported in the 
position shown in Fig. 5 while the tubular 
member stands at a right-angle to the sheet 
102. The diaphragm is held upon the sleeve 
by means of a correspondingly formed 
clamping member 121 mounted on the tubul 
lar member and arranged to be held thereon 
by means of a pin 122 passing through both 
the clamping and tubular members. The 
tubular member is made to extend beyond 
the clamping member in order to provide 
means for holding seated upon the clamp 
ing member one end of a light wire Spring 
in the manner shown. The other end of the 
spring is held preferably by being extended 
behind a projecting member 124 carried by 
the yoke 106. The action of gravity will 
hold the bowl of the suction head in the 
position shown in Fig. 5 and the spring 123 
normally holds the cup shaped member 117 
against the sheet 102. The Suction pro 
duced by the pistons in the cylinder 13 will, 
when the machine is being operated, draw 
into the bowl the diaphragm or flexibie 
member 109 and certain parts connected 
there with until the cup shaped member 
i"eaches the position shown in Fig. 3. In 
order to prevent the cup shaped member 
from being drawn entirely into the bowl, 
have provided on the flange 120 of the sleeve 
119, projecting arms 125 as shown in Figs. 
3 and 7, which engage the clamping mem 
ber 110 after suction in the bowl has caused 
the diaphragm 109 to be drawn inwardly 
until the leaf engaging surface of cup 
shaped member assumes a position substan 
tially parallel with the face of the clamp 
ing member 110. Any further inward move 
ment of the cup shaped member is thus pre 
vented by the contacting of the arms 125 

with the clamping member 110. If the 
cup were allowed to be drawn entirely into 
the bowl, such action would tend to cause 
the release of the sheet by the cup before 
the operation of turning the sheet Was colm pleted. 
The bowl of the suction head is arranged 

at an angle to the frame. With the bottom 
edge of the clamping member thereon bear 
ing against the sheet 102 as shown in Fig. 5. 
for the purpose of providing a pivot point 
about which the top of the leaf, or that 
portion in front of the suction head, may 
pivot in moving outwardly during the 
period of time in which the diaphragm is 
being sucked into the bowl. This operation 
is for the purpose of separating the first 
sheet from those underneath during the 
initial movement of the parts after which 
the sheet guard moves in front of the Second 
sheet and holds the same upon the frame. 
By disposing the tubular member 112 eccen 
trically of the flexible diaphragm, or So 
that its longitudinal axis, when in normal 
position, is at some angle other than a light 
angle to the plane in which the diaphragm 
is supported, I obtain a Swinging movement 
of the sheet engaging member or cup 117. 
relatively to the sheet and to the bowl. The 
result is that the sheet engaging member 
moves into the bowl in a curved path, one 
edge traveling faster than the other, and 
thus moving one portion of the sheet fastel' 
than another, so that a pivotal movement of 
the edge portion of the sheet is obtained, 
whiie the body of the sheet is heid fixed, 
until the cup has moved within the bowl 
and the entire arm or support for the sheet 
engaging member commences to move. 

It will be apparent that the novel form 
of suction heads and cup which have just 
described possesses advantages and features 
that make it adaptable for other uses and 
types of apparatus than that herein set 
forth, as for instance, it can be employed 
with great success for feeding sheets in 
printing machinery, and other apparatus 
that require successively lifting single 
sheets from a pack. 

In the operation of my improved sheet 
turner, after the sheets have been placed 
on the stand with the sheet engaging Suc 
tion head in the position shown in Fig. 1. 
the operator forces down the lever 24 by 
pressing on the extension 29 until the cyl 
inder's 13 and 14 reach the position shown 
in Fig. 14, at which time the shoulder 65 
on the catch 63 has engaged the pin 66 to 
lock the cylinders until the sheet is released 
by the suction head. The catch 63 is tripped 
automatically with the releasing of the 
sheet by the suction head, and the cylinders 
are then returned to their normal position 
by the action of the spring 19. In the 
downward movement of the cylinder 13 the 
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same will reach approximately the position 
shown in Fig. 13 before the sleeve 15 forces 
the cross-head 16 into engagement with the 
spiral 43 sufficiently to move the suction 
head any appreciable distance from its nor 
mal position. By the time the cylinder has 
reached this position enough suction will 
have been created through the hollow men 
bers leading to the suction head, by the 
Separation of the pistons 46 and 54 to cause 
the sheet engaging cup to take the position 
shown in Fig. 3. 
The holding of the cross-head 16 in its 

approximate normal position during the 
initial downward movement of the cylindei' 
13 is due to the retarding of the sleeve 15 
by suction in the cylinder 14 between the 
head thereof and the piston 58, the port 83 
in the bottom of the cylinder being ex 
tremely small it admits air to the cylinder 
very slowly and consequently if the cylin 
der is moved down the tendency is to pro 
duce therein a partial vacuum, thus retard 
ing the cylindei" enough to allow the 
diaphragm to be drawn into the bowl to 
move the top of the sheet outwardly before 
the suction head proper begins to move. 
it will be understood of course that the 
piston 5S is held stationary by the stem 
59 while the cylinder 14 moves up and 
down thereon. The initial downward 
novement of the cylinder 13 will however, 
through the compression of the spring 22, 
cause a slight downward movement of the 
cylinder 14, which is momentarily arrest 
ed by the suction in the cylinder, long 
enough at least to allow the diaphragm to 
pull out the top of the main or body por 
tion. 
The initial downward movement of the 

cylinder 14 as just described, will of course 
pull down the cross-head 16 and if the same 
came immediately into contact with the 
spiral 43 the suction head proper would be. 
gin to rotate before the diaphragm could 
be drawn into the bowl. 
come this objection the cross-head in its 
normal position has been placed a little 
above the top of the spiral 43 as shown in 
Fig. 12 so that the initial downward move 
ment of the cylinder 14 may take place 
without rotating the support 37 or moving 
the suction head proper. In the operation 
of rotating the Suction head and its sup 
port from the position shown in Fig. 6 to 
that shown in Fig. 7 it is desirable that the 
first half of the movement be relatively 
slower than the last half. For the first half 
of said rotating movement the speed at 
which the suction head moves is controlled 
by the suction in the cylinder 14 during 
the movement of the cylinder from its nor 
mal position to a position where the port 
82 passes the bottom of the piston 58. At 
this point the speed at which the rotating. 
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parts are moving is increased by the addi 
tional intake of air in the cylinder through 
the port 82, as well as by reason of the fact 
that as Soon as the suction head and its 
Support pass to the left of the center of the 
machine the action of gravity will tend to 
assist in carrying them over. From this 
time on, these parts are descending, as 
they move to the position shown in Fig. 7, 
it being obvious that the suction head will 
be at a higher 
machine than at either side, due to the 
angular position of the stand. In the nor 
inal position of the cylinders, the piston 
54 held down against the cylinder head 20 
and the upturned end 75 of the arm 74 
will cause the lever 69 to prevent the cap. 
80 from closing the port 79 near the to 
of the cylinder 13. After the cylinder 13 
and piston 54 have begun to move down 
Wardly and consequently to produce suc: 
tion between the pistons 49 and 54, atmos 
pheric pressure in the cylinder below the 
piston 54 will to a certain extent, over 
come the tension of the spring 57 and will 
elevate the piston 54 to the approximate 
position shown in Fig. 13. As Soon as the 
piston head 54 has released the lever arm 
74 the spring 81 operates to move the top 
of the lever 69 inwardly, to cause the cap 
80 to close the port 79. At the same time 
the catch 63 is forced into position, by the 
spring 68, to ride over the pin 66 when the 
shoulder 63 engages the pin at the end of 
the downward stroke of the cylinders. By 
this time the chamber 51 between the pis 
tons 45 and 46 is opposite the port 79, as 
shown in Fig. 14, with the suction head in 
the position shown in Fig. 7. Under nor 
malconditions with the parts in the posi 
tions just described, the releasing of the 
sheet by the suction head is caused by the 
gradual leaking of air until the suction in 
the cylinder is overcome and the presslie 
therein equalized with the outside pressure 
at which time the piston 54 is forced down 
to the bottom of the cylinder to engage the 
top of the lever arm 74 for the purpose of 
releasing the catch 63, thus allowing the 
spring 19 to return the cylinders to their 
normal position. As the cylinder 13 moves 
up the cross-head carries the spiral with it 
and without turning the same until the 
collar 40 strikes the underside of the strap 
2 as shown in Fig. 15, after which time the 
continued upward movement of the cross 
head causes the spiral to rotate the Suction 
head and support to the right of the center 
of the machine a short distance until gravity 
begins to carry the suction head back to its 
normal position, the pistons 45 and 46 ro 
tating and descending in the cylinder 13 
at the same time. In some instances it is 
possible for enough leakage of air into the 
cylinder 13 between the pistons 46 and 54 
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to cause the latter, with the aid of the 
spring 57, to move down and operate the 
leveral in T4 to release the catch 63 before 
the sheet itself has been released by the 
suction head. in this case the elevating 
of the parts to the position shown in Fig. 
15 would cause the suction inember to carry 
the sheet with it about the stand instead of 
releasing and depositing the same upon the 
stand. Such lisplacement of the sheet is 
prevented by the simultaneous opening of 
the port 79 with the releasing of the catch 
63 by the projection 72 on the ever alm 74, 
whereby air is admitted through the port 
79 to the chamber 51, the extension 48 and 
the other hollow members intervening be 
tween the extension and the suction head. 
By this ineans the sheet, if not previously 
released by the suction head as intended, 
will be automatically discharged with the 
beginning of the upward movement of the 
cylinders and spiral 43 and other parts Sup 
ported thereon. 

I claim as my invention: 
1. The combination with a nember for 

engaging one of a series of sheets, of a 
guard, means for operating said engaging 
member to lift the sheet engaged thereby, 
and means for calising the guard to move 
downwardly and forwardly during the ini 
tial operation of the leaf engaging member 
and thence rearwardly and downwardly to 
prevent the turning of the adjacent sheet. 

2. The combination with a sheet engaging 
member. of a guard normally positioned 
above and in front of Said sheets, an in 
clined member movable with the guard, 
means for operating the sheet engaging 
member to lift the sheet engaged thereby 
and to move the guard downwardly, and 
stationary means coöperating with the in 
clined member for moving the guard rear 
wardly during its downward movement, 
whereby said adjacent sheet is prevented 
from being turned. 

3. The combination with a suction men 
ber for engaging a leaf, of a hollow rotary 
support for the suction member, mechanism 
in engagement with the rotary support for 
exhausting air from the suction member and 
rotating the support, and means fol' locking 
said mechanism when the Support has 
reached the limit of its rotating movement. 

4. The combination with a suction mem 
bel for engaging a leaf. of a hollow rotary 
support for the suction linenber, operating 
mechanism in engagement. With the rotary 
support for exhausting air from the Staction 
member and rotating the Support, locking 
mechanism for retaining the operating 
mechanism in position to hold the rotary 
support at the limit of its rotating move. 
ment, and means controlled by leakage of 
air for releasing said locking mechanism. 

5. The combination with a suction mem 

r 

ber for engaging a leaf. of a hollow rotary 
support for the suction member, operating 
nechanism in engagement with the l’otary 
support for exhausting air from the suc 
tion member and rotating the Support, lock 
ing mechanisin for retaining the operating 
mechanism in position to hold the rotary 
suppolt at the limit of its rotating move 
ment. aneans controiled by leaking of air 
into the suction member for releasing said 
locking mechanis), and means for lettlin 
ing the operating mechanism and 'otary 
support to their normal positions upon re 
leasing of the locking mechanism. 

6. The combination with a suction mem 
ber for engaging a leaf, of a hollow rotaly 
support for the suction member, operating 
mechanism in engagement with the support 
for exhausting air from the suction mem 
ber and rotating the support, locking mech 
anism for retaining the operating mecha 
nism in position to hold the rotary support 
at the limit of its rotating movement, means 
controlled by le;iking of aii' into the Sulc 
tion member for releasing said locking 
mechanism, and leans foi' causing the Op 
erating mechanism to first elevate the 'o- 
tary support and then return the same to 
its normal position. 

7. The combination with a suction head, 
of a sheet engaging member, a flexible mem 
ber connected with and supporting said 
sheet engaging theniber bodily, means for 
supporting the flexible member, and means 
connected there with for producing suction 
upon the flexible member to operate the leaf 
engaging member for the purpose of lifting 
a portion of a sheet. 

S. The combination with a sheet engag 
ing member, of a diaphragm connected with 
and supporting said sheet engaging inleinbei 
bodily, and means for moving the dia 
phiragm to cause the sheet engaging hem 
ber to be operated and the sheet to be lified. 

9. The combination with a suction hea: 
noi'imally in engagement, with a sheet, of a 
cylinder, a piston mounted in the cylinder. 
a hollow member connecting the cylinder 
and the piston with the suction head, a sec 
ond piston mounted in the cylinder nor 
inally in proximity to the first mentioned 
piston, means for yieldingly holding the last 
mentioned piston in the cylinder, mecha 
hism for depi"essing the cylinder for the 
purpose of increasing the distance betwee: 
the pistons in ol'de' to create siction join 
the sheet thi'ough the hollov, in einbei and 
the siction head, means foi' innoying the hol 
low member and suction lead sinna itaine 
ously upon depressing the cylinder whereby 
said sheet is lifted, and means controlled 
by the yieldingly mounted piston for lock 
ing the cylinder after the same has been depressed. 

10. The combination with a suction head 
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normally in engagement with a sheet, of a 
cylinder, a piston mounted in the cylinder, 
a hollow member connecting the cylinder 
and the piston with the suction head, a Sec 
ond piston mounted in the cylinder nor 
mally in proximity to the first mentioned 
piston, means for yieldingly holding the 
last mentioned piston in the cylinder, mech 
anism for depressing the cylinder to in 
crease the distance between the pistons in 
order to create suction upon the sheet 
through the hollow member and the suction 
head, means for moving the hollow member 
and suction head simultaneously upon de 
pressing the cylinder whereby said sheet is 
lifted, and means controlled by the yield 
ingly mounted piston for both locking and 
releasing the cylinder at the end of its 
downward moveinent. 

11. The combination with a suction head 
normally in engagement with a sheet, of a 
cylinder, a piston mounted in the cylinder, 
a hollow member connecting the cylinder 
and the piston with the suction head, a sec 
ond piston movably mounted in the cylinder 
normally in proximity to the first men 
tioned piston, neans for yieldingly control 
ling the movement of Said last mentioned 
piston, mechanism for depressing the cylin 
der to increase the distance between the pis 
tons in order to create suction upon the 
sheet through the hollow member and the 
uction head, means for moving the hollow 
member and suction head simultaneously 
upon depressing the cylinder whereby said 
sheet is lifted, meals controlled by the 
yieldingly mounted piston for both locking 
and releasing the cylinder at the end of its 
downward movement, and means fol' l'e- 
turning the cylinder and the suction head 
to their normal positions. 

12. The combination with a suction head 
adapted to engage a sheet, a movable cylin 
der, means for supporting the same, a piston 
mounted in the cylinder, a hollow member 
connecting the piston and the Suction head, 
a second piston mounted in the cylindel', a 
locking member carried by the cylinder Sup 
porting means, means for moving the cylin 
der upon its support and upon the first men 
tioned piston for the purpose of producing a 
partial vacuum between said pistons and 
suction upon said sheet, a head for the cylin 
der provided with an opening therethrough 
for admitting atmospheric pressure to the 
second mentioned piston, means carried by 
the second mentioned piston for yieldingly 
limiting the movement of the piston caused 
by said atmospheric pressure acting theireon 
in opposition to said partial vacuum, lock 
ing mechanism controlled by the movement 
of the second mentioned piston and released 
thereby to engage said locking member as 
the cylinder reaches the end of its stroke, 
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and means connected with the hollow meln 
ber and with the cylinder for moving the 
suction head to lift said sheet when the 
cylinder is moved. 

13. A sheet lifting device comprising a 
hollow head for connection with Suction 
producing means, a flexible diaphragm 
imounted on the head, and a sheet engaging 
member supported bodily upon said flexible 
diaphragm. 

14. A sheet lifting device comprising a 
hollow head for connection with suction pro 
ducing means, a flexible diaphragm mounted 
on the head, and a sheet engaging membel' 
carried by said flexible diaphragm and ar 
ranged eccentrically thereof. 

15. A sheet lifting device comprising a 
hollow head for connection with Suction pro 
ducing means, a flexible diaphragm mounted 
on the head, and a sheet engaging member 
carried by said flexible diaphragm, and hay 
ing its engaging face normally at an angle 
to the plane in which the diaphragm is Sup 
ported and adapted to be moved into par 
allel relation to said plane after the sheet is 
engaged. 

16. A sheet lifting device comprising a 
hollow head for connection with Suction pro 
ducing means, a flexible diaphragm mounted 
on the head, a sleeve carried by the dia 
phragm and having its longitudinal axis 
normally inclined to the plane in which the 
diaphragm is supported, and a sheet engag 
ing member carried by said sleeve. 

17. A sheet lifting device comprising a 
hollow head for connection with suction pro 
ducing means, a flexible diaphragm mounted 
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on the head, a sheet engaging member car 
ried by said flexible diaphragm, and means 
on the head having engagement with the 
sheet during the initial movement of the 
sheet engaging member and before the lat 
ter is entirely engaged with the sheet. 

18. A sheet lifting device comprising a 
hollow head for connection with suction pro 
ducing means, a flexible diaphragm mounted 
on the head, a sheet engaging member car 
ried by said flexible diaphragm and ar 
ranged eccentrically thereof, and means on 
the head having engagement with the sheet 
during the initial movement of the sheet 
engaging member and before the latter is en 
tirely engaged with the sheet. 

19. A sheet lifting device comprising a 
hollow head for connection with suction pro 
ducing means, a flexible diaphragm mounted 
on the head, a sheet engaging member carried 
by said flexible diaphragm and having its 
engaging face normally at an angle to the 
plane in which the diaphragm is supported 
and adapted to be moved into parallel rela 
tion to said plane after the sheet is engaged, 
and means on the head having engagement 
with the sheet, during the initial movement, 
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of the sheet engaging member and before the member carried by said sleeve, and means on 10 
latter is entirely engaged with the sheet. the head having engagement with the sheet 

20. A sheet lifting device comprising a during the initial movement of the sheet en 
hollow head for connection with suction pro- gaging member and before the latter is en 

5 ducing means, a flexible diaphragm mounted tirely engaged with the sheet. 
on the head, a sleeve carried by the dia- HERMAN STEINMETZ. 
phragm and having its longitudinal axis Witnesses: 
normally inclined to the plane in which the FRANCIS JERDON, Jr., 
diaphragm is supported, a sheet engaging RUSSELL B. GRIFFITH. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 


