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This invention relates to methods of and 

machines fortreating material andis herein 
disclosed with reference to a.screening ma 
Chine particularly adapted for use in the 
manufacture of Cut nails or tacks,As a 
matter of convenience,the word "nails"will 
be Used herein as including.also "tacks",as 
Well as other articles to the screening of 
which machines embodying this invention 
may be applicable, - 
Inthe manufacture of Cut nails,itis usual 

to Screen the nais at least twice, once to 
separate fromthe nailssmallchips and head 
less nails or nails with heads unduly Smal 
andagaintoseparate outlarger objects,such 
aspieces ofthestrips ofmaterialfrom which 
the nails areformed and nailswithexcessive 
ly large heads. For this purpose,the nails 
arefirstscreenedthrougha perforated drum, 
the perforations of Which areinthe form of 
elongated slots having a Width greaterthan 
the diameter of the shanks of the nails and 
of the thickness of the material fromwhich 
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the nails are formed but less than the di 
ameter of the head of a perfectly formed 
nail. After this,the nails are screened by 
a seCond drum having circular perforations 
of a diameter which Will pass the head of a 
perfectly formed nail but will prevent the 
passage of any larger object. Thusthe per 
fect nails pass through the first drum from 
endto end and passoütthroughtheperfora 
tionsin the second drum. 
Thesecond screening operationisparticu 

1arlyslow and tediousandordinarily hasto 
be performed several times since thereis a 
strong tendency for a large number of per 
fect nailsto passout with the waste material 
through the end ofthe drum,The nails are 
greatly inclined to mass together,and the 
Openingsinthe drum are closed to a greater 
or less extent by nails which enter the holes 
point first and are caught by their abnor 
mally large heads. - 

It is accordingly an object of the present 
invention to provide an improved method 
adapted,forexample,tothesCreeningofnails 
which shal obviate,so far as possible,the 
tendency of the nails to_mass together and 
to stick in the perforations of the screen. 

As herein set forth,a rotary screenisgiven 
a pilgrim step movement,that is to say is 
r9tated step by step alternately in opposite 
directions with the steps in one direction 
greater than those in the opposite direction, 
and while so rotating the velocity of rota 
tion is maintained constant substantialy 
throughout the entire period of rotation in 
each direction. Thus the direction of move 
ment of the screen is reversed suddenly 
thereby agitating the contents of the drum 
With considerable violence. - 

It is a further object of the presentinven 
tion to provide an_improved screening ma 
Chine forusein nail-screening and analogous 
Operations. Withthisobjectinview,afeature 
Of the invention comprises a drum provided 
with improved driving mechanism arranged 
to give it a pilgrim-step movement. To fa 
cilitate and speed up theagtion ofthe drum, 
gearingis provided by which the velocity of 
rotation_of the drum 1s maintained uniform, 
inacCordancewith mynoyelmethod,through 
Out substantially the entire duration of each 
step of movement of the drum,the direction 
of movement being reversed_suddenlyso as 
to agitate the nails in the drum with con 
siderable violence. With this in view, the 
illustrated machineis provided with operat 
ingmechanism Comprisinga Circularfriction 
gear member fast upon the drum to begiven 
thepilgrim-step movementanda pair offric 
tiongearmembersco-operatingtherewithand 
driven in opposite directions,each having a 
portion of its Circumference elevated and a 
portion depressed,with one of the elevated 
portions longer than the other,so that the 
elevated portions Co-operate alternately with 
the frictiongearmemberfast uponthe drum. 
The diference ofradius betweenthe elevated 
and depressed portionsof these frictiongear 
membersis but slight and the drum is sup 
ported to pass rapidly from the Control of 
one ofthegear membersto that of the other 
sothatthereversalofthedirectionofrotation 
of the drumissudden. ? 
While the pilgrim-step movement of the 

drum of the herein disclosed machine is 
transmitted by frictiongearing,it should be 
clearly understood thatin various ofits ma 
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chine aspects the inventionis not limited to amaghinehavingfrictiongearings?ce9legr 
1y othermechanismmaybéused Noristhe 
invention limited to a machine for Screening 
nails ortacks. 
With the above and other objects and fea 

turesin view,the invention will now be de 
scribedin connection with the accompanying 
drawingsand pointed outinthe claims. 
fn the drawings, 
Fig,1 is a side elvation of thescreening 

machine embodying the present invention; 
and 
Fig.2is a transverse section on the line 

2—2 of Fig.1. 
Theilustrated machineis provided with a pairofsuperposedscreensintheform9fper 

?orated drums10 and12,the upper.of these 
being proyided with elongate perforajons 
14ofavidthgreaterthanthe diameterofthe 
shanks of the nailsto bescreened.and th?l 
thethicknessofthestockfromwhichthenails 
areformedbutslightlylessthanthe diameter 
oftheheadsofperfectnails Thelowerdrum 
12,onthe other hand,is provided with gir 
cularperforations166fsuch a diametertha? 
they Wil pasnails having perfectlyformed 
heads but?will prevent the passage of larger 
objects,A chüte17receives the nails fron 
théleft-handend of the upper drum_10_and 
guidesthem to thecorrespondingend of t* 
iower drum 12. Thus the upper drum wil 
separate small ehips headless nails or nals wfhincompleteheadsfromtheperfeg?nails, 
such material dropping into a tray 18 pro 
vided beneath the drtm for that purpose, 
while perfect nails pass through the per 
forations of the lower drum into a Chute or 
hopper 20 having an opening 22 beneath wföhmaybe placed anysuitable receptaCle 
Nails having fnadmissably large heads and 
other extraneous objects too large tO pass 
through slots.1?indrum 10.for.exanple 
such pieces of the sheet metal strips ?rom 
which the nails are made as may be too long 
to pass out through openings14.in drum 10, 
wif ultimately pass out?or be removed 
through the right-handend of drum 12. 
Drüms10 and 12 are mounted for rotary 

movement,for example on rolers garried by 
a suitable frame 26Which carries also a hop 
per28from whighthenailstobetreatedpass 
to a chute 30,which may conveniently be yi 
brated,as by means of an eccentric 82 recip 
rocating a rod 84,thelatter beingpositioned 
to knock against a member 86 rigidly eon 
nected to chute 30. - 
Theupper drum10isrotated continuously. 

This may conveniently be accomplished by 
gearingsuch asthat shown,which comprises 
a puley 38 rotated from any suitable source 
of power and mounted upon ashaft40suita 
blyjournaledin frame 26. Shaft40iscon 
nected bybeltgearing42withshaft44,which 
has mounted uponit a toothedgear46 mesh 
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ingwith a corresponding large circulargear 
48 fast upon drum 10. Conveniently eccen 
tric 32 may also be mounted upon or driven 
fromshaft44. The lower drum 12is driven 
with a pilgrim-step movement by mechanism 
which wil now be described. Fast upon 
shaft 40 is a spur gear 50 meshing with a 
Corresponding spur gear ö2 mounted upon 
counter shaft 54,this arrangement Causing 
shafts40 and 54 to rotate at the same speed 
butin opposite directions. Fast uponshafts 
40and 54is a pair of mutilated frictiongear 
members havingelevated portions 56 and 58 
anddepressed portions60and62Tespectively. 
The elevated portions56 and58 ofthesegear 
members are arranged to Contact alternately 
vith a friction gear member 64 carried by 
drum12,idle rolls66 being arranged to Sup 
port drum 12in such position that friction 
gear member 64 cannotever contact with the 
depressed portions60and62 ofthe mutilated 
friction gear members. Since the elevated 
portion 56is Jongerthan eleyated portion 58, 
drum 12 will be driven through a greater 
distance each time that gear member 64 con 
tacts with elevated portion 56 than it will 
when frictiongear member 64 contacts with 
elevated portion 58so that drum 12will be 
given a pilgrim-step movement. Since the 
elevated portions 56 and 58 are formed a8 
arcs of circles having their centers upon 
shafts40 and 54 respectively,and since the 
diference in radius ofthe depressed and ele 
vated portionsis very Small as compared to 
the length ofeither of the elevated portions, 
drum 12 will be driven at a uniform speed 
substantialy from the beginning to the end 
ofeach step,and its rotation will bereversed 
suddenlysothatthemassofnailsinthe drum 
wil beagitatedviolentlyeachtimethe direc 
tion of rotationis changed. This breaks up 
the massesinto which thenailstendto adhere 
and also is very efective in jarring loose 
from the perforations in the drum nails 
whose heads aretoo large to permit the nails 
to pass through,as wel as nails which are 
able to pass through but with dificulty,and? 
accordingly,is conducive to an efective and 
speedysorting Operation. 
Having described the invention,what I 

claim as new and desire to secure by Detters 
Patent ofthe United Statesis: 

1. A machine fortreatingmateria?having, 
incombination,a drum,and meansforagitat 
ing the C9ntents of_the drum comprising a 
gear member Carried bythe drum and a pair 
of gear,members alternately co-operating 
therewith and driven in opposite directions, 
2.A screening machine having a perfo 

rated drum,and meansforrotatingthe drum 
with a pilgrim-step_movement comprising a 
gear member garried bythe drum and a pair 
of gear members alternately.co-operating 
therewith and driven in opposite directions, 

3. A machine fortreating material having 
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a drum,and meansfor agitatingthe contents 
of the drum comprising agear member car 
ried by the drum and a pair of gear mem 
bers alternately Co-operating therewith and 
drivenin opposite directions,Saidgear mem 
bers beingformed togive the drum alternate 
movement in opposite directions with the 
movements in one direction longer than the 
movementsinthe other direction. - 
4?Amachinefortreatingmaterialhaving, 

incombination,a drum,and operating means 
for the drum comprising a friction gear 
member Carried by the drum and 8 pair of 
friction members driven in opposite direc 
tionsand formedandarranged alternately to 
co-operate with the frictiongear Carried by 
the drum to rotate the drum alternately in 
9ppositedirectionswithitsmovementsin Qne 
directiongreater thanits movements in the 
other direction. * - - 

5. A machine for treating material Com 
prising a drum, and means for giving the 
drum a pilgrim-step movement COnprising 
a frictiongear member carried bythe_drum 
and a pair of frictiongear nembers driven 
in opposite diregtions and formed and ar 
ranged alternately to co-operate with the 
fric?iongear member carried by the drum 
to rotate the drum alternately in opposite 
directions. 

6. A screening machine Comprising a per 
forated drum,and means for agitating the 
contents of the drum Comprising a friction 

member carried bythe drum and a pair 
* of frictiongear members driven in Opp9site 

direetions and formed.?ld.ar*ged alter 
nately to co-operate with the frictiongear 
member Carried by the drtm to rotate the 
drum alternatelyin opposite directions. 

7. A*achinefortreating?naterialhaving, 
in combination,a drum,and means for agi 
tating the eontents9f the drum comprising 
a gear member Carried by the drum,a pair 
ofgear members_arranged alternately to co 
operate therewith, and means for driving 
Said gear menbers in opposite_directions, 
saidgear membersbeing arranged to reverse 
the movement of the drum suddenly so as 
to agitateviolentlythe materialinthe drum. 
8.?Amachine fortreatinginaterialhaving, 

in combination,a drum,and means forgiy 
ingthe drum a pilgrim-step movement com 
prising a friction gear member carried by 
the drüm anda pairoffrigtiongearmembers 
rotated in opposite directions and each pro 
vided with_an eleyated_portion arranged to 
drive said first-named frictiongear member 
when in contact therewith and a depressed 
portion arranged for rotation out of contact 
with Said first-named frictiongear member, 
the rotation of Said oppositely rotated fric 
tion gear members being synchronized so 
thattheirelevatedportionscontactalternate 
1y with said first-named frictiongear mem 
ber. 

9.A machine for treating material com prisingadrum,acircularfrictiongearmem 
ber garried thereby a pair of friétiongear 
*members,the periphery of each of wich 
has an elevated portion formed on an arc 
of a Circle and a depressed portion,saidiast 
namedgear members being rotatedin oppo 
site direetions andarranged alternatelytóco 
Operate With Said_Circular gear member to 
move the drum alternatelyin opposite di 
rections,and, pair of idle rols arranged 
to preyeit said circulargear member from 
C9ntacting with the depressed portion of 
either ofthe othergear members. - 
10 Ascreeningmaghine gonprisingaper 

forated Grum,a Gircular frictióngea? mem 
ber Garried thereby,a pair of friétiongear 
membersthe periphery ofeach of which has 
*nelevated and a depressed portion,said 
last-n?neq gegr members being rotated in 
9pposite directions apdarranged alternately 
to co-operatewith Said circulargear membet 
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to *OVe the drum alternatelyinopposite di 
rections,a* * pair ofidlefols a?anged to 
preyent said Circuargear member fro?con 
tagting With the depressed portion ofeither 
of the pair ofgearmembers. 
,11.A maghiefor treating materiai hav 
ing,in 9mbination,a drum,and meansfor 
giVing the dr* 8 pigrim-step movement 
90mprising a friction gear member carried Pythe drum *ndapairóf?rictiongearmem 
bers rotatedin opposite directions andeach 
?royded w?h.an elevated portionarranged 
to drive Said first-named frictiongear mèm 
ber Y?en in contact therewith,?nd a de pressed portionarranged forrotation out of 
Cont*et with said.frs-Ramed frictiongear 
* *e rotation o?said oppositely ro *ated fretionger members beigsyneiron 
ized sothat their eleyated portiónscontact 
alternately with said frst-named friction 
gear m?mber one of said eevated portions being ofgreateramplitude thantheotherso 
that the steps of rotation ofthe druminone 
@ireetio are greater thanits steps of rota 
tionin the opposite direction. 

12 A maghine for treating material com 
prising a Blurality of drums meansforro 
*ting Said drums to agitate the material *erein,and?neansfortransferringmaterial 
from one of the drums to anothér of the 
drums,the rotating means for one of the 
drums being arranged to give that drum a 
pigrm-step_novement with the yelocity of 
rotation.o the drun constant throughout s*tantialythe entire period of eacfstep 
ofits movement. - 
* Ascreeningmaghine comprisinga plu 

rality of perforated drums,means for rotat 
ing said drumsto agitate the materialthere 
in,and means fortranferring material from 
One0fthe drumsto anotherofthedrums,the 
rotating meansfor the latter drum being ar 
ranged to give that drum a pilgrim-step 
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1novement With thevelocity ofrotation ofthe 
drum constant throughout substantially the 
entireperiod ofeachstep ofitsmovement. 

14. A Screening machine Comprising a plu 
rality ofsuperposed perforateddrums,means 
for retating the drums,and means fortrans 
ferring material from an upper drum to a 
lower dium,the rotating meansfor said low 
er drum being arranged togive that drum a 
pigrim-step movement with the velocity of 
rotation of the drum constant throughout 
8ubstatialy the entire period of each step 
Ofits movement. - 
15,A8Creeningmachine comprisinga pair 

Of SRperpo8ed perforated drums,means for 
introdüging naterial into one end of the 
Upper drum,imeansfor transferring material 
from the other end ofthe upper drum to the 
1ower drun,and gearing for rotating the 
drums,sad gearing being arranged to give 
the lower drum a pilgrim-step movement, 

16. A8Cteening machine comprising a pair 
G 8üperposed drums,means forintroducing 
18teria it0 Ohe end of the upper drum, 
ineans for trahsferring material from the 
other end of the upper drum to the lower 
drum,8nd gearing for rotating the drums, 
the gearing forthelower drum comprisinga 
Cirguiar gear member Carried by Said lower 
drum and a pair of Inutilatedgear members 
C0-Operating therewith and rotatingin Opp0 
site directions,the efective portions of said 
nütilated gear inembers co-operating alter 
Tiateiy With said Circular ge8r member so as 
to movesaidiower drüm alternatelyin oppo 
site directions. 

17. Ascreening machihe comprising a pair 
of Superposed drums,me8ns forintroducing 
1material into the üpper dru?a,ineans for 
*rensferring materia from the upper drum 
to the OVer drum,and gearing for rotating 
the drums,the gearing for the lover drum 
eomprising a Circular frictiongear member 
caTried bysaidlower drum_and a pair ofmu 
tilated friction gear members co-operating 
thereyithandrotatingin opposite directions, 
the efeetive portions of said mutilated frie 
tion gear members CO-Operating alternately 
withsaid cireulargear memberso asto move 
Said iover drum alternately in opposite 
directions. 

18. A Sereening maChine Comprising a 
perforated drum,and means,for rotating 
Said drum alternatelyin Opposite directions, 
Said rotating means including automatic 
means for changing the direction of said ro 
tation and for maintaining the velocity of 
rotation of the drum without change 
throughoutsubstantialythe entire period of 
its rotation in each direction. 
19,?n a SCreening machine the combina 

ion with a rot?ry Berforated drum,ofgear 
ing gonstructed and arranged to impart to 
the drum a pilgrim-step movement ata rota 
tionalvelocity maintained constant through 
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Out Substantialy the entire period of each 
step of the movementimparted to the drum. 
20,An improved method of separating 

from a promiscuous assOrtment of articles 
those haying desired characteristic dimen 
sions Which consists in feeding the assort 
Inent.along an apertured surface rotating at 
a Substantialy Constant speed,abruptly 
StOpping the rotationalmovement and there 
after rotating the Surface at a substantialy 
Constant Speedin the opp0site direction,the 
Speediu each direction being such that those 
articies having desired Characteristic dimen 
$ions are discharged through the apertures 
in said rotating surface. 

21. An improved method of screening 
nails and like objects which comprises re 
Beatedlyearrying thenails upwardlyagainst 
the side of a separator byimparting a move 
ment of rotation of constant velocity to tho 
8eparatOr,the Velocity being such that free 
Haisfal toYard the bottom ofthe separator, 
and thenimparting abruptly a movement of 
*Otation of Constant Velocityto the separator 
in,the opposite direction,the velocity also 
being Such that the masses of nails in the 
separator ?re broken up and those adhering 
to the Sürface of the separator are loosened 
to fal to the bottom of the 8eparator from 
Which those nails having certain desired 
Characteristic dimensionsare ultimately dis Charged. 
2. An improved method of screening 

Yhich COinprises delivering the material to 
?e Seeened to a Separator,repeatedly carry 
ing the nails upWardly agaist the side of 
the separatOr by imparting a movement of 
Potation of.constènt velocity,to the sepa 
ratOr,the Velocity being such that free mate 
rial fals downWardlytoward the bottom of 
the separator,and then imparting abruptly 
a greater movement of Totation of Constant 
Velogity to the separatorin the opposite di 
regtion_to overc9me the tendency of the cen 
trifugal force ofthe separatorto prevent the 
Bieces of materiai adheringto the surface of 
the separator from faling back to the bot 
tom of the separator from which pieces of 
Imaterial having desired characteristic di 
mensions are ultimately.discharged. 

fn testimony whereof I have signed my 
name to this specification. 

RALPH F. KNIGHT. 
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