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UNITED STATES
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Serial No, 236,722, (No model.)

To all wnony it may concern:
Leit known that I, KDWARD DUMMER, a citi-
zen of the United States, residing at Auburn-

dale, in the city of Newton, county of Middle- !

sex, and State of Massachusetts, have in-
vented new and useful Improvements in Pa-
per-Feeding Mechanism, of which the follow-
ing 18 a speciiication, reference being had to
the accompanying drawings.

My invention relates to machines for re-
moving sheets of paper singly from a pile or
“bank” of sheets and delivering the same as
required to be transferred to ruling-machines,
printing-machines, &c.

My invention consists, primarily, in an in-
strument having the nature and office and
operated as hereinatter set forth, and which
is herein called a * finger.”

It also consists 1n the other novel devices
and in the novel combinations of devices here-
inafter described.

In the drawings, three sheets, Figure 1 is a
side elevation of a machine in and by which
myinvention may be successfully carried out.
Fig. 2 is a plan of the same. Fig. 3 18 a side
view of the mechanism for obtaining an al-
ternate fast and slow motion. Fig. 4 shows
a side view of one of the fingers, and illus-
trates the manner of supporting and adjust-
ing the same; and Fig. 5 is a face view of a
finger. Kigs. 6 to16, inclusive, being theillus-

trations on Sheets 2 and 3, will be explained
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hereinafter as required to set forth more
fully than can bedone by the figures on Sheet
1 the nature and oifice of the finger, the im-
proved method of and means for banking the
sheets, and such modifications as appear to
need special description.

Referring now to Sheet 1, the frame of the
machine consists of the side portions A and
and B, suitably stayed by cross-pieces, as the
cross-piece (. It is desirable that this frame
should be of such form as to present no ob-
struction to prevent readily placing the bank
of paper on the table D. This table is piv-
oted at .
bearings at the sides of the machine and
bears that which,when considered as a whole,
may be regarded as a cylinder. This cylin-

der E 1s preferably made up of as many pairs
of disks ¢ and d as may be necessary. Each
pair-of disks supports and carries a finger F\
Forfeeding sheets of paper of not great width
only one finger, and hence only one pair of .

or more may be required.

in the hub for that purpose.

A shaft b is supported in suitable |

disks, is necessary; but for wider sheets two
Three fingers and
three pairs of disks are shown in the draw-
ings of the machine, each pair being adjust-
able on the shaft 0, a set-screw being shown
Under the cyl-
inder K is a roller G, the two gripping a sheet
when placed between them. When each
sheet, after having been removed from the
bank, 1s to be carried to a distance, tapes or
endless bands e nay be employed, as is cus-
tomary. They mayextend around the roller
(r and a roller I, the latter located at the
distance required from the roller G.

The motive power may be applied directly
to the shaft of the roller (z, and preferably so,
to make the simplest machine and when
great speed is not a desideratum. Revolu-
tion of the roller G will cause revolution of
the cylinder K. The roller H will also be re-
volved by means of the tapes or bands e;
but when rapid feeding is required a varying
motion is imparted to the cylinder K, so that
at one part of each revolution the motion
may be slow, for the purpose hereinafter
specified, while the full revolution may bein
a very short space of time. This may be
done by means of the well-known mechan-

1sm comprising an eccentric toothed wheel f

and a toothed eylinder g. The power being
applied to the shaft of the eylinder g, the cyl-
inder I will be revolved, causing revolu-
tion of the roller . A shaft % bearsa drum
:, and may be revolved by a geatr j, which
engages with a worm A on the shaft b.
The drum ¢ may be caused to revolve with
the shaft /it by means of a ecluteh /, fastened
to thils shaft, or may remain stationary or be
revolved independently of the shaft by be-
ing disengaged from this cluteh. The eluteh
and drum may be adjusted lengthwise on the
shaft /i, & set-screw being shown in the cluteh
for this purpose. A lever 1 18 pivoted at «,
and 1s connected rigidly with the table D.
A rope or chain i has at the lower end an
adjustable connection with the lever I, as
shown, and may wind at the upper part on
the drum 2. Each finger F may swing freely
on or in the ecylinder E, being pivoted by
means of a shaft or pins » in the disks ¢ and
(. "T'he body of a finger F may be adjusted
lengthwise, s0 as to be more or less out of
balance on the shaft or pins n, by means of
sc¢t-serews o, which extend through a slot in
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the finger and into a block on the shaft or
pins 7, a8 shown. The limit of the distance
which the finger may swing in either direc-

tion—that is, to carry the outer end outward
from or inward between the disks ¢ and d—
may be gaged and fixed by means of the set-
SCrews P and g. 'I'he outer surface of the

finger I' should be afriction-surface;and may

be, to produce the required frietion, slightly

rough. Rubberslightly corrugated or rough-
| ened presents a good effeetwe surface.
- The bank of paper J is placed on the table |

- D against a gage K or gages, which need be

20

only at one of-the two sides.- One end of the
bank 18 placed against a gage or bracket L.
A pressure-block M, preferably beveled atthe

lower side, as shown, bears on the bank at

this end, and may move downward as the
bank is lowered, being guided by' the gage or
bracket L. Its pressure may beincreased by
a weight N. Theblock M prevents the sheets
from bemﬂ* accidentally displaced at this end.
Itis pr efeued that the edge of each sheet at
the othier end project somewhat beyond the
edge of the adjacent lowersheet. "I'his may be

| e'ause'd by bending or curving the bank. An

adjustable block O under this end of the

- bank, and which may be regarded as part of

30

35

the table; will, together with the body of the
table, support the bank and preserve 1its
shape when bent or curved, as shown. The
outer edges of the sheets forming the bank and
the centlal lineof the cylinder I should be ap-

proximately at equal distances from the pivot

a of the table D, and this distance should be

- of proper length with reference to the dis-

tance of the line of contact of the cylinder K

with the roller G from said pivot, in order to

~“have each sheet of paper wupped by this cyl-

40

inder and roller before the finger loses ifs
hold upon the sheet. The curvature of the

sides A and Bopposite the edges of the sheets,

being a part of a circle &wept from the cen-

ter a, may serve as a guide when placing

45
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the bank in the machine. - A gage of such
curvature may be placed opposite any desired
part of this end of the bank. Power being
apphed? as stated above, revolution of the
drum 2 will cause the rope-m to be wound up,
and hence the table D to be swung upward to

bring the edge of theuppersheet of the bank

WlthlIl range of the finger or fingers . The

“drum7and clutehl bem o su ltably adjusted on

the shaft 7 and the rope m on thelever I, the

swinging movement of the table and baunk-

may be i in proportion to the lowering of the
bank caused by removing sheets therefrom.

At a part of each revolution of the cylinder

60
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E the finger or fingers F' will be brought in
contact with the edge of the uppermost sheet,
the face of the finger or fingers meeting said
edge. Each ﬁuwer will press against thls edge
oravity, since the outer end of the fin ger
is at greater distance from the shaft or pwot—
pins n than the inner end.
friction of the finger on the edge of the sheet
that portion of the sheet near this edge will

Owing to the

'r
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be carried along by the finger until the sheet
is gripped between the cylinder E and roller
G, the sheet being moved somewhat 1n a di-

rection as if rolled upon itself, and substan-

tially as indicated by the dotted line at . The
sheet will then be lifted and removed from
the bank by the c¢ylinder and the roller G and
by the tapes or bands e carried and finally de-
posited onto a receiving-table or platen be-
yond the roller L.

In order that the finger may be sure to en-

75

oage with the edge of ’rhe sheet and not slip

thel eon, 1t 1s desu able that the motion of the
finger should be moderately slow while it 18
in contact with said edge. After the sheet

‘has been gripped by the cylinder and roller

the movement may be very rapid while the
sheet is being removed from the bank and
the finger 1eturned to the position required
to engage with the next sheet.

Such move-

30

ments are provided for by the toothed cylin-

der and eccentric toothed wheel above speci-

fied. The finger I being pivoted, the outer
end will be swung between the disks ¢ and d,
so as not to 1mpede the movement of the cyl-
inder E upon and with theroller G. When the

finger has passed over the center of the cyl-

mdel E, it will be swung by gravity, its outer
end being carried outward into position to
meet the edge of the next sheet. Thus the
operation will continue until the bank 18 ex-
hausted and each slieet has been carried Sm-
oly to the required place of deposit.

Q0

95

100

It is the office of the table D to support the

bank and to bring the edges of the sheets
within range of the -ﬁnger. 1t should noft,
however, be understood that it is needful that
the movement of the table after the removal
of each sheet should be just equal to the
thickness of a sheet, or just equal to the dis-
tance from the edwe of one sheet to that of
the next. The edﬂ'es of quite a number of
sheets may be s0 brouﬂ‘ht atonce within such

range of the finger tha,t they will be operated
upon 1116[1v1dua11y by the finger and removed
singly from the bank. In _fac,’r were the bank
not of great depth the table D might be fixed
in a suitable position to remain stationary
during the feeding of all the sheets. When
the table is to be moved during the feeding,
it is, however, convenient and simplifies the

mechamsm to have it in continuous motion,
as set forth; but sueh motion need be ouly_

appr oxm’iatelv proportional to the lowering of
the bank, owing to the wide range of the ﬁ11-
ger.
venience and simplicity. Any imovement of
the table—such; for instance, as sliding it
bodily-—so as to brmﬂ' the edges of the sheéts

into proper position 1;uth refe1 ence to the fin-

Pivoting the table is also onlry for con-

105
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ger and the cylinder and roller would be suf-

ﬁment to perform the required work.

the edge of each sheet beforebeing acted upon
by the finger should be brought to a suitable
position w ith respect to the line of contact of
the eylinder E with the roller (s, since the
finger will only maintain its hold for a cer-

While
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‘most convenient position.

come very sumple for performing
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tain distance,yet this position need not be at
a definite line, but may be anywhere through
quite a space, depending somewhat on the
thickness of the paper, degree of curvature
of the bank, &e.

Supporting and carrying the finger by
means of the cylinder E results in very sim-
ple mechanism, the cylinder being of suffi-
client diameter to aliow each sheet to be car-

ried out of the way before another is moved,

and forming with the roller a gripper in the
The finger must
presssomewhat against the edge of the sheet.
Springs or other contrivances mwht be used
to get this required pressure; but it 1s gained
11 ’Lhe Smlpleqt manner by gravity, as set
forth, Different thicknesses of paper re-
quire different degrees of this pressure; but
the range is quite Imtre for any degree. "The
means of adj ustment shown 18 very efficient,
since the amount of overbalancing-w ew*htof
the finger is easily gaged and ﬁzed

For tlle eccentrie toothed wheel and cylin-
der g other well-known devices for obtaining
the varying movement above specified 111101113
be employed However, in much feeding of
sheets of paper a umfoun movement of the
cylinder L, of suitable speed for the finger
when in contad with a sheet, would be fast
enough for all practical purposes.

My machine is very simple. Its movements
are continuous and rotary. It provides for ad-
Justments which, for the most part, need not
be nice, but rather approximate, and which
adapt the machine for feeding sheets of
paper of wide range with respect both to
thickness and super ﬁelal area. In fact, only
the size of the table determines the limit as
to greatness of superficial area, while the ma-
chine is sultable for exceedin Dly small sheets.

In many cases a paper-feeding machine is
required for only feeding sheets of nearly one
thickness and onesize. I‘or.sueh work many
of the devices for adjustment might be dis-
pensed with., The machine would thus be-
work as
difficult as feeding sheets of paper has ever
heretotore been regarded.

Tt is well known in the art of feeding
sheets of paper by machinery that the most
diffijeult part of the operation is to lift or
separate each single sheet, or aportion there-
of, from the banh without moving two or
more sheets.  After such bepm'atlon has been
made the sheet may be comparatively easily
gripped and placed wherever desired.” There-
fore I deem 1t desirable to set forth morve
fully those elements of my invention by
which this difficult operation may be success-
tully performed, and which constitute the
fundamental and hence the most important
features of the invention. In doing this I
WIH reter particularly to the figures on Sheet
2 of the drawings, wherein (*01(‘::1111 devices are
designated by the same letters as those de-
Tiees' on sSheet 1 which have a similar office.

my Invention which relates to the formation
in the machine of the pile of sheets of paper
or bank J. When each sheet is quite thick,
there 18 no necessity for forming the bank
differently from the ordinary way— namely,
so thatit is of the shapeof arectangularsolid,
as illustrated 1n Fig. 6. If, however, the paper
1s not very thick, but still so thick that it is
not desirable or practical to curve or bend
the sheets, I shape the bank so that each
sheet while 1t remains flat projects at one side
or end of the bank beyond the adjacent un-
derlying sheet. This may be done by sim-
ply dlopplnﬂ the mass of sheets upon a sup-
port consisting of an inclined table D and a
gage or bracket L. at an acute angle with the
table, as illustrated in FKig. 7. " If the paper
18 still thinner, but so thick that, while the
mass of sheets may be curved or bent, it is
desirable that the bank be flat while operated
upon in the machine, the bank may be formed
by suitably manipulating the mass of sheets
so that each sheet will plo,]eet as above speci-
ied, and then placed 1n the machine on a

horizontal flat table, as 1llustrated in I'ig. 13.

A pile of sheets of ordinary paper is guite
flexible, and 1t is practicable to curve or bend
it, and by such curving or bending to cause
each sheet to project, as above specified. 1
prefer to do this and to have the bank in the
machine thus formed. ‘The bank may be
curved through a part of its length or width,
and be thus maintained in the machine- by
the body D of the table and a block O, which
18 thus a part of the table, as illust-mted in
Figs. 8, 10,11, and 12. This method is pref-
erable when the sheets are of any consider-
able size. T'he bank may, however, be curved
throughout, and so held in the machine by a
curved table, as illustrated in Fig. 9, which
of course would be the way when 1110 sheets
are quite small. |

Figs. 9 and 11 illustrate the combination of
both - methods of forming the bank—namely,
by first manipnlating the massso asto ecause
each sheet to project, as above stated, andl
then cuarving the same. This method is de-
sirable, and may be at times necessary when
the sheets have very ragged edges or vary
somewhat 1n size. Not only dogs the table
constructed as shown for a curved bank
maintain the curvature of thenbank, bat as-
sists 1n giving the right curvature to the
mass of Sllects “]1110 bem r placed thereon.

In all the above-Spemﬁed novel ways of
forming the bank in the machine there is the
generic idea of causing an edge of eachsheet
to extend beyond the corresponding edge of
the adjacent underlying sheet, while curving

the bank is a specific way of attaining this

result.

Yhile referring to the figures on Sheet 2, .
next set forth more in detail the nature, mode
of operation,and certain modifications, which
appear.worthy of special attention and illus-
tration of the instrument I, herein called a

I now call attention, first, to that part of | “finger,” by which ismade the first movement
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- cylinder or endless band.
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of each sheet in lifting or separating it from
the bank. This finger may be a rigid piece,
as 1llustrated in Ifigs. 6, 7, 8, 10, and 13. It
may be flexible throug ochout—a Slmple flexible
piece attached to a carrier, as designed to be
illustrated in Fig. 9, or a loose band passing
about pulleys, as shown in Fig. 11. It may

be carried by suitable mechanmn so as to fol-

low the edge of the sheet while in .contaect
therewith andwhﬂe lifting the same from
the bank, as indicated by Figs. 6, 7, and 13;
or 1t may follow, lift, and carry said edge,
owing toits being flexibly connected or hinged
to a carrier, as in Figs. 8 and. 10, or to its be-

1ng itself flexible, as shown in Figs. 9 or 11,

or bv being itself bodily movable by the sheet
as illustrated'in Fig.12. In Fig. 10 the ﬁnﬂ‘m
1s shown attached to an endless band p&ssing
around pulleys, and in Fig. 12 as a cylinder
or shell roller of small weight, which, being
revolved by the roller underneath, will seize
the edge, against which it slightly bears, and
move the same, which in turn will force the
roller-finger backward, as indicated by the
dotted lines. Thefinger should be carriedin
a continuous direction in that part of its pas-

‘sage where 1t may come in contact with a

sheet, as it would be when connected with the
Its return move-
ment is simply to bring the finger into posi-
tion for action on the ne‘s:t sheet.

In each of the figures on Sheet 2 the posi-
tion of the finger and of the portion of the

sheet near its edﬂ'e after the finger hag done

its work pwpamtmy to the action of suit-
able grippers is indicated by dotted lines.

Throughout all of these illustrations runs the

- generic i1dea of a finger .propelled, while in

40

- sald edge.

55

contact with the edge of a sheet, in a direc-

tion transverse to the plane of the sheet or

to the plane of that portion of the sheet near
The specific and. preferable way
fect the desired object is to bring the.
finger in suitable relation to each sheet by
means of a eylinder located with reference to

the bank substantially asin the machine illus-
~trated on Sheet 1.

to e

The finger may have a
reciprocating movement, as is supposed to be
the motion of the finger shown in Figs. 6, 7,
and 13. Mechanism for such motion of the

finger is illustrated in each of the Figs. 14
-mld 15,in which the finger is pivoted to a rod

U, which is itself pwoted at v. This rod may

be. swung by means of a connecting-rod w

and a crank . By the action of the crank
and a parallel rod vy, pivoted to the rods w
and w, as shown in Fig. 14, the finger will be

~ lowered to be in contact with the edge of a

6o

sheet when at and moving away from the
bank of paper, and will be raised on its rc-

turn, so that the finger will touch and hold

the edﬂe of each sheet :zmd release the same.

when requitred.

In order to make clear that the sheets may

be lifted completely from the bank and be

f
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takes the form or is operated asillustrated by
the figures on Sheet 2, it is sufficient to say,

with refelence to Flﬂ's 8,9, 10, and 11, that

the roller G may be supposed to be d1rect1y

under the finger and carrier therefor to assist;

70

in gripping &nd conveying the sheet, as in

Fig. 1. If the sheet is of very stiff material,

as supposed to be the case in Figs. 6 and 7,

and is carried to or slightly beyond a perpen-

‘dicular position and then released by the fin-

ger, it may simply drop onto a receiving
boaxd or table and slide into place, as indi-

cated by Fig. 14. If the sheet is flexible, then
the 1ee1pr00at1nf{-* finger may co-oper ate with

the roller G, as illustrated by Fig. 15.

In Fig. 16 I have shown the finger, when
in the form of a light roller, as confined within
the limits of its action by bars or wiresz. In
this case power may be applied directly to
the roller G. The roller-finger will fall onto

‘the edge of the sheet and be rotated simply

“surface.

by contact with the roller G, so that the edge

of the sheet will be carried over by friction

against the roller G, as indicated by the dot-
ted lines, and thercaftel conveyed away by
the tapes.

In previous machines for feeding sheets of
paper, direct action on the upper or exposed

surface of the paper has been adopted to re-

move each sheet from the bank by exhaust-
ing the air above the same, by bringing ad-

75
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hesive substance in contact therewith, or by -

pressing upon the same and sliding the sheet
by means of an instrument having a friction-

another to a greater or.less degree, and such
adherence is not uniform throughout the
bank.
ter to adhere more or less, but not uniformly.
Such adherence and inequality of adherence
are difficulties to be overcome.
method of forming the bank and in Iy
machine the adherence of the sheets can-
not impede or vary the operation of remov-
ing the sheets. In such a bank the edges
that are first moved are already separated.
Only a part of each sheet need be moved by
the finger before the sheet may be securely
gripped. The whole movement of a sheet

The sheets of a bank adhere one to

The edges are caused by a paper-cut-

By my

I0C

105

110 N

115

from its very inception is an actual separa-

tion or lifting from the bank. The separa-

tion occurs <progressively from an edge

through the wiole length or breadth of the
sheet. T'he curvature of the sheet tends to
prevent that portion of the sheet which is
lifted from being twisted, cockled, or other-
wise misplaced. It also makes possible a
oreater degree of pressure by the finger

agalnst the edge than otherwise might be,

since this pressure may thus be largely in
the direction of the plane of that part of the

120

12'5

sheet adjacent to the finger, and this press-

ure. acts to press the unlifted part of the
sheet onto the bank. The rolling movement

of the sheet toward ilself 1s natmal and easy,

thereafter conveyed away when the finger + and requires that slight amount of force
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which will not overcome the resistance of |

very little frietion between the sheet and the
finger.

Ly the word “edge,” used hereinbefore to
specily that part of the sheet with which the
finger must make contact, is meant the ex-
treme edge or the edge face. “Kdge face”
may be considered the more precise term,
and is emploved hereinafter in the claims.

I claim as my invention—

1. In a machine tor feeding paper, the com-
bination of a shaft b, two disks ¢ and d, ad-
juslable thereon, and a finger I, pivoted be-
tween said disks, substantially as specified.

2. The combination of a shaft b, two disks
¢ and « thereon, a finger I, pivoted to said
disks, and devices, as the set-serews p and g,
for gaging the distance through which the
finger may swing, substantially as set forth.

3. In a paper-feeding machine, a finger I,
pivoted to a cylinder and adjustable in a di-
rection transverse to its shaft or pivot-pins,
said finger being provided with an exterior
friction-surface, substantially as and for the
purpose set forth. -

4. In combination with a finger I and car-
rier therefor, means, as the toothed wheel f
and toothed cylinder ¢, for imparting a vary-
1ng movement to said carrier, said finger be-
ing provided with an exterior friction-sur-
face, substantially as specified.

5. In combination with a cylinder E,carry-
ing a finger F, a table D, for supporting a
bank of paper in such relation to the cylin-
der that the finger will come in contact with
the edge fTace of the sheet, Substantmlly as
and for the purpose Spemﬁed

. The combination, with a cylinder carry-
in g a finger I and a roller G to co-operate with
sald cylinder as a gripper, of a table D, for
supporting a bank of paper in such relation
to the cylinder that the finger will engage
with the edge face of the sheet,substantially
as set forth.

7. The combination of a c¢ylinder carrying
a finger K, a roller  to coact with said cyl-
inder as a gripper, a roller H, tapes or bands
e, extending around said vollers, and a table
D, located under the roller G and said tapes
or bands, substantially as and for the pur-
pose set Lorth.

8. In combination with a supportfor abank
oi paper, a finger and carrier therefor, where-
by the finger is caused to touch the edge face
of the Sheet and carry the edge of the sheet,
substantially as specified.

9. In combination with a pivoted table D,
for supporting a bank of paper, a finger and

- carrier therefor, whereby the mclnmtlon of

60

the bank 1s chanﬂed and the finger is caused

to touch the edﬂe face of eaeh sheet and
carry and bend “the sheet, substantially as
specified,

10, In combination with a finger and car-
rier therefor, a table so located as to present
an edge tace of a sheet to said finger, said |

table being provided with a raised portion or
block O, to form or maintain a bend or curve
in the bank of paper, substantially as speci-
fied. ,

11. The combination, with a finger and car-
rier therefor, of a table so located as to pre-
sent an edge face of a sheet to said finger,
said table being provided with a raised por-
tion or block O, for supporting a curved bank,
and with a bracket or gage L, substantially
as and for the purposes specified.

12. The combination of a cylinder E, beat-
ing a finger K, pivoted table D, for support-
ing and moving the bank, a chain or rope m,
a shaft 7, bearing a drum 2,on which said
cha’n or rope winds, and a worm [ and gear
7, substantially as described.

13. In a paper-feeding machine, a table D,
provided with a 1.:used part to support ‘Lne
bank of paper at or near the end and with a
bracket I, whereby the bank is maintained
in a bent or curved form, the upper sheet pre-
vented from gliding under the action of a fin-
ger pressing ag mnst its edee face, and so that
an eage of L&Ch sheet prol]e@ts or extends be-
vond the corresponding edge of the adjacent
sheet, substantially as set forth.

14. In a paper-feeding machine, a movable
instrument herein called a *“ finger,” 1n com-
bination with a support or table for a bank
of paper located with reference to said instiru-
ment so as to present an edge of a sheet of
said bank to the same, substantially as and for
the purpose set forth. |

15. In combination with an I1nstrument
herein called a “finger,” a support located
with reference to said instrument so as to pre-
sent the edge face of a sheet of paper to the
same, said instrumentbeing movable,whereby
it will engage with said edge face,and adjust-
able, whereby the pressure on said edge face
may be gaged, substantially as set forth.

16, 111 comblnmloll with an instrument
herein called a “finger,” a support located
with reference tosaid instrument so as to pre-
sent the edge face of a sheet of paper to the
same, said instrument being automatically ad-
justable (in position) with reference to said
edge face and movable transversely with ret-
erence to the edge of said sheet, whereby it
will touch said edge face and carry and bend
the sheet, substantially as specified.

17. In combination with an instrument
herein called a “{finger,” a support located
with reference to said instrument so as to pre-
sent an edge face of a sheet to the same,sald
instrument being movable, its movement be-
ing variable, whereby it will engage with said
edge face and while in contacttherewith have
a comparatively slow motion, substantially as
set forth.

EDWARD DUMMER

Witnesses:
WM. E. Woob WARD, Jr.,
C, H, RICHARDSON,
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