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7o a/2phom?7nayconcern: 
Beit known that I,FREDRTCK S. MAR 

C?LLUs,a citizen of the United States,re? 
siding at Amsterdam,in the County of 
Montgomery,State of New York,havein 
vented Certain new and useful Improve 
mentsin Rerol Mechanisms,of which the 
folowingis a specification. - 
My invention relatesto a reroll mecha 

nismandalthough notlimited theretoitis particularlyadaptedforrolinguptherec 
ordsheets of recordinginstruments asthey 
are delivered from the recording instru 
ment? - 

In the usualtype of recording instru menttherecordtapeorsheetisadvancedat 
apredeterminedrate bysomekindofaglock 
mechanism,Sometimestheadvance ofthe 
tapeis Continuous and Sometimesintermit 
tent?The winding Up ofthe sheetis Usu alyaccomplished bya windingroldriven 
bythe same clock mechanism that deter 
minestherate of advance ofthesheet?This 
hascertain disadvantagesin thatitrequires 
agreater amount of work from the clock 
and,whatis more detrimental,itrequiresa 
variable amount of work from the clock? 
The variation in work required from the 
clockforthe rewinding operationis dueto 
the fact thattherewindingrolincreasesin 
diameterasitiswoundup,Ifthe sheetis 
to beadvancedata uniform ratethe speed 
of rotation ofthe rewindingrolmust con 
tinuously decrease as the rol becomes 
larger?This meansthattherecannot bea 
fixed ratio driving connection between the sheetadvancingmechanismandtherewind 
ingrol,The usualarrangementisto pro 
videaslip friction clutch betweenthetwo 
mechanisms so that,as the rewinding rol 
becomes argerin diameter the clutch wil 
slip atafasterrate,It wilthus beevident 
that88the winding rolincreasesin diam 
eterthe clock must do moreworktosupply 
the increased friction lossesin the clutch… 
Thisconstitutesaserioussource oferrorin thetimekeeping qualities ofthe clock, 
Gne objectof myinventionistoeliminate 

thissource oferror,Another object of my 
inventionisto provide a rerol mechanism 
which operates bygravity and has no Con 
nection with theescapementthat determines 
therate o?advance ofthe recordsheetand, 
if desirable,thisgravityreroll device may 
constitutethesolesource of powerformov 

igtheregordsheet,Another9bjectofmy 
inventionisto provide&gravity operated 
mechanism which maintainsa constantten 
$on onthe?sheetirrespective of changesin 
diameter of the rewindingrol. 
In Carryingmyinventionintoefect [ar 

rangetherewindingrolin vertical,orsub stantalyvertical.guidesand permitthere 
windingrolto descend therein,The re 
winding rolis geared or otherwise con 
nectedin driyingrelation to the.guidesin 
such_a way.thatin.descending,its weight 
togetherwiththe weightofthepaperthere 
on,Causesthe paper_or recordsheetto be woundup,Astherolincreasesin diameter 
andin weight,that portion of the total 
weight of the rerol mechanism sustained 
bythe sheetisgradually decreased sothat 
thetension onthe paperis maintained sub 
stantialy constant?If desiredthe gravity 
device may constitute the clock driving 
force,or the advance of the sheet may be 
8ccomplished bythe gravity device and be 
Controled bya magneticescapementfroma 
clocklocatedata distant point? 
The features of myinvention in which I 

believeto be noveland patentable wil be 
pointed outinthe claims appended hereto. 
Forabetter understandingof myinvention 
referenceis madein the folowingdescrip 
tion to the accompanying drawings,in 
which Fig,1 shows a perspective view of 
my improved reroll mechanism as applied 
to a recording meter; Fig,2shows a_dia 
grammaticend view ofthe recordingdrum 
of Eig,1 together with the mechanism 
which determinesthe rate ofadvance ofthe 
recordsheetandthe rewinding mechanism; Fig.8showsa detailtopsectionalviewofa 
preferred type of rewinding mechanism; 
Fig,48 sideview of the Same;Fig?5a 
front view of another arrangement of the 
gravity rerol mechanism;Fig,6 an end 
view ofthesame and Fig,7shows an end 
view of another modification of the inven 
tion. · 

Referringnowto Figs,1 and 2,the ar 
rangement shows,at10,anytype of meter 
or other instrument,the indications of 
whichitis desired torecord on the record 
sheet ll?The record sheet is fed from a 
Supply spool12to the recording drum 18 
and passesthenceto thererolingspool14? 
Forthesake of clearnessonlythat portion 
ofthe supportingframeworknecessaryfor 
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an understanding of myinventoQisilus 
trated,The drum 18iseithe driven by a 
clockmechanism orcontrolled bysone form 
of escapenent So thatit moves either gon? 
tinuously or intermittenty at the desied 
rate,althoughthisfeatureis notessentialto 
certain broadaspectsof myinvention,For 
the presentwe wiassumethatthe drun13 
is driventhrough suitablegearingata.eon 
stantspeed bymeans of a clockworkindi 
cated at15in Fig,2,the direction of1o 
tation beingindicated bythe arrow?The 
sheet 11is reroled on the spool14 bythe 
mechanism now to be described,8paced 
paralelguides 13 and 17 a?e fixeato the 
framework ?8 and extend downward fron 
either end of the drum 18?These gides 
carrythe rewindingspooland wináing tp 
mechanism,The spool14 isjoürnaed in 
members18 paraleltothe drun18,The 
members 18 are slidaby nounted on the 
guides 16 and 17 asiliustratea,Gne or 
both members18 cary ageartrain which 
consists of a pinion 19secured totheshaft 
20ofthespool14,a largergear 21?esh 
ing with pinion 19andsecured on ashaft 
22anda pinion 23alsosecured onshaft 22 
which meshes with a rack 16’contained in 
the rearside ofguide16,Therein}ers18 
mayeach_consist of smalfratnework?1ade 
up of4fat stampings riveted together i 
the mannerilustratedin Figs.8and4,with 
the guides passing betweenthe side plates 
andthrough_suitable openings in the top 
and bottom plates,although anyothersuit 
ablearrangement may beüsed Rndthegea? 
train maybeotherwiseassembled, 

The_Drinciple of operation is best see? 
from Fig,2,wherethe guidingfranevork 
has beenomittedfrom the endview forthe 
Sake of clearness,?twilbe notedthatthe 
nechanismis freeto move apand down on 
the guides but in so doing”the rack wik 
Causethe V?riousgears andthe spool14to 
revolve?The weight of the device w? 
naturaly Carryit downwardsothatiftha 
record sheet is wound about the spoolin the digectionshownin Fig.2andsuitably 
securedtheretothesheetwilbewouna ü 
a8 the rol descends,the direction of rota 
?on oftheva?Qus partsbeingindicated by 
the?arrows,The vertical length of the guides.andthegear ratio?aybeanything 
desired?The values of these ?actots and 
theirrelationto eachothe wilbeselected 
to produce ?e best results i any given 
Case,_and wil depend upon the speed of 
trave of the reC@rd?sheet,the iength o? ?gord sheetsavailable:thelength oftime 
between which it js desired to renove a 
Usedrecordsheetand puton anewroj1ad 
thetension whichitis desired to Have on 
the recordsheet,When anewrolisplacel 
9n spool12,the spool14 wil presurnab?? 
bereplaced byanenptyspool,Thererol 
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nechanism wilbeslidtothetop oftherack 
and the newsheet fed overtherecord drum 
andsecured to an empty spool14,No fa? 
ther attention is required üntil 8,record 
sheet replacepent is necessary?Grayity 
causes the rerol mechanisn to desena as 
fast asthe1ecordsheet11isadvancef and 
in So doingthe record sheetis wound up? 
?f desired an electric signal 24 na?}e ac 
tuated when the Leol nechanisa reaghes 
any predetermined point sugh as äe bot 
ton oftherackby neansofelectricalcor 
tacts25placedin the path of uovernent o? 
one of the end menhers ?8 and cGnnected 
in series with a sonce 25 ana the signal 
24,Thissignal wil also *ünction vhen 
the paper runsout becasethis will permit 
the rerol mechanism to drop and ciosethe 
contacts25,If the record sheetis of con 
siderable widthit vilhe desirable to have 
thegea1ingandrackconnectedatbothends 
of the spool,?f the record sheetis quite 
narrowit willonly benecessayto provide 
this device atoneend whiletheothe?endis 
sinplyguidedin any suitable manne such 
asbythe1nembers18withoutthegearing? 
To change the spool,the device nay be 

slipped of the over end of the guides? 
Preferablytheguideson one end wibe 8 
fe? inches longer than the guides on the 
other ena and provided with a renovabia 
stop such as show at 26,to facitat 
changing spools,?n this way only the 
ineyer?8at_the oppositeend ofthespoo? 
need be disturbed. 
To faelitate_ad?stment of the spool 

when on the racks ? preferto arrangetha 
ge8rs19and218othatthey can bealipped 
out of nesh,This±entureisshown in Pig, 
? where the short shaft 20 carries on its 
innerendtheusta1pin 27?ttingintoaslot 
in the spool and provided on ts oppos?e 
end a nut 28whichsecuresa spring29}e- 
tweenthe nut andthe oitersiae()??ernhe? 
18,By pressing this shaft in a short dis 
tancethegears19and211na?esidoutof 
meshadanydesiedrotativeadiustiento? 
the spoolinade. 
The manner in which the tension of the 

Paperisnaintainedconstant?irrespective of 
theincreasein weight ofthe paper carried 
by the rerol mechanism will now be ex 
?lained,The rerol mechanism and the 
weightthereof maybeconsidered as being 
SHpportedattwo pointson bothendsofthe 
rol,Gne of these points of suspension X 
? Qt the intersection of the rack 16 and 
Dinion 28 while the other point Y is by ?1eansoftherecordsheetwhereitistangent 
to the rol,The center of gravity of the 
1erol mechanism falsjust tothe right of 
the shaft 20and mayberepresented bythe 
arrow W,This center of gravity moves 
slightlytothe left asthe empty spoolbe 
Conesful;butonlyto averysmalextent 
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The point of suspension X remains fxed andapproximatelyfxedwithrespecttothe 
center ofgravity W;butthe point of sus? 
pension Y movesaway from the center of 
gravityasthespoolbecomesfullsomewhat 
Inore rapidly so that although the weight 
Wincreases,the proportion ofthat weight 
Carried bytherecordsheet decreases,andby 
properly proportioningthe parts,the ten 
sion on the paper may be 1naintained con 
stantorsubstantialysoasthe rolbecomes 
largerand heavier,Nofxedvalues forthe 
diferentfactorsinvolvedshould bespecifed becauseitwilbeevidentthattheywilvary 
with thethicknessand weight ofthe paper, 
alsothe width oftherecord sheet andthe 
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tension whichitisdesiredtomaintainonthe 
?aper,Thisfeatureisofconsiderableimpor 
tance becauseit producesnoerrorinthetime 
keeping qualities ofthe clock15,In fact, 
the usualclockspringmaybe omittedfrom 
the escapement and the reroll mechanism 
may constitutethe clock weight as welas 
the sole source of power for moving the 
recordsheet?whiletheonlyfunction ofthe 
escapementistocontroltherate ofadvance 
of the record sheet,Of course,the usual 
clockspring maybe usedifdesiredandthe 
tension ontherecordsheet11decreased pro 
portionately,However,the use ofthe re 
rol mechanismasaclockweightisadvan 
tageousinthatit makesthetime forchang 
ingthespoolthesameasthatforrewinding 
the clock,which then merelyconsists of re 
placinga fullspoolatthe bottom of the 
rack by an empty spoolatthe top ofthe 
rack? - 

The work required to unwind the sheet 
from the supply spool12issoveryslight 
thatanychangetherein duetQachangein 
diameter of the roll on spool12 may be 
neglected. However,if desired this work 
maybe made substantialyconstant by ar 
rangingalightweight30freelypivoted at 
81to rubagainsttheperiphery of therol 
as_indicatedin Fig.2. 
In Figs,5and 6 I have represented a 

somewhat moresimplifed modification of 
myinvention. Heretheguidesconsist ofa 
Dair offexible cords33which are merely 
given oneturn abouttheenlargedshaft34 
of the winding up rol14 as represented. 
Thecordsarefxedatthetoptotheframe 
workandatthe bottomtoastationary base 
QPto asuspendedweight35as represented, 
Colars36areprovidedto keepthe cordsin 
theirproperplace? 
The rate at which the rerol mechanism 

travels downward,in winding up agiven 
length of paper is somewhat faster than 
yith the geared arrangement of Fig,8. 
Otherwise?the operationisingeneralsimi 
lar_andthesamegeneral principles previ 
onsly_explainedapply. 
In Fig.5Ihaveshownamagneticescape 

ment controled from a distant clock?The 
drum 18is provided with ascape whee 37 
and an escapement lever 88 pivoted at 39. 
The escapement lever 88 is urged in one 
diection by aspring40 andis adapted to 
be?10vedinthe oppositedirectionaboutthe 
piyot 39 by an electromagnet41 when the 
latte is_energized? Theelectromagnetisintermittentlyener 
gizedbythetime controlledcontact device42 
which maybe actuatedin anysuitable man 
ne asby8 meter oraclockhereshown asa 
synchronous motor43whichisfed from a 
constant frequency Source of alternating 
ct1Trent44, - 

Normalythe escapement locksthe drum 
fron rotationasindicated,Whentheeleo 
tromagnet41isenergizedtheleft-handpawl 
is raised andthe right-hand pawllowered 
alowingthe drum to advancethe distance 
Corresponding to one-half the distance 
betweenteeth on the scape wheel37,The 
drum,is?locked only momentariy by 
the right-hand pawl which is raised as 
Soonastheelectromagnet41is deenergized? 
This allows the drum to advance another 
halftooth distanceand bringstheleft-hand 
pawlin the_next consecutive depression in 
the scape wheel,The recordsheetisthus 
advancedintermittentlyinstead of continu 
ouslyasin Fig.2 Hereitisunnecessaryto 
take any_precautionsabout havingtheten 
sion ofthe recordsheet constant?becausea 
variation therein cannot afect the rate of 
the clogk 4$,8lthough the parts may be 
proportioned for_this purpose if desired 
withoutany complications, 
In Eig.7I haveshown another modifica 

tio? of nyinvention whereasingleguiding 
rack_16°isusedforeachendofthespoo114 
whigh rackisinclined at an angleto the 
vertical in such a manner that no other 
supporting meansis required forthespool 
14?The pinion19?causesthespooltowind 
Hp thesheet11asthe spooldescendsaswiT1 
be_elearlvevidentfromtheillustration… 
The invention has been describedin con 

nection with recordinginstruments but T considertheinventionapplicableforvarious 
other purposes where awinding up opera 
tion ofanykindisrequired, 
?n accordance with the provisions ofthe 

patentstatutes,I have described the prin 
ciple of operation of myinvention,together 
with the apparatus which Inow considerto 
representthe bestembodiment thereof;but 
T desireto haveit understoodthatthe ap 
paratusshown and describedis onlyillus 
trative andthattheinvention may be car 
riedout by otherarrangements, 
What?claimas newand desiretosecure 

by Letters Patentofthe UnitedStatesis? 
1,A rerolmechanism comprisingasub stantialyhorizontalydisposedspool,means 

forguidingsaidspoolformovementinsub 
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stantjaly a vertical direction to perform a 
?erolingoperation andadrivingconnection 
between said guide and spoolforturning 
thespoolwhenitissonoyed. 
2,A rerolnechanis comprisinga sub 

stan?alyhorizontalydisposed8pool,guides 
8teithe end of said spool forguidingthe 
Sane for movenent in süstantialy a ver 
ticaldirectiontoper?or arerolingopera 
tion,and 8 driving conneetion between 
least,one of saidguidesand said spoolfor 
turningthespoolwhenitisso moved? 
3,APerolnechanis Caprisingashaft? 

a spool mounted o Sid shaft,guiding 
neansfor holdingsaidshaftinsubstantialy 
a horizontalaxis while pernittingits nove 
?eat in Substantialy a vertical direction, 
anda drivingconnection betweensaidguid 
ing neans and ssid shaft forturingsaid 
shaft whenthe latteris movedinavertical 
direction to_perfor a reroling operation, 
4?Arerolnechanisncomprisingaspool, 

guiding meansfor maintainin?saidspoo1on 
substantialya horizontalaxis whilepermit 
tingits movementinsubstantialyavertical 
direction,andageardriyingconnection be 
tween Saidguiding neans and,8aid spool 
forrotatingsaidspoolonits axis whenthe 
spoolis movedin avertical direction… 
5,ArerolH1echanism comprisingaspool, 

verticaly positionedguidesfor maintaining 
Saidspoolon substantialy a horizontalaxis 
while permittingits movementin substan 
tialy a vertical direction?and a reduction 
gea driving Connection between said spool 
andatleastone ofsaidguides forrotating 
Said spoolon?its axis when the spoolis 
novedvertically. 
6.A?erol?echanismgomprisingasp9ol, 

verticalypositionedguidesfornaintaining 
saidspoolon substantialyahorizontalaxis 
whle permitingits novement in substan 
tialya verticaldirection,arackonatleast 
one ofsaidguides,andageardrive between 
8aid spoolandsaid rack forrotatingsaid 
spool Qnits axis when the spoolis moved 
verticaly. 
7?Arerol1nechanism comprisinga hori 

Zontaly disposed spool,trunnionsfor said 
spool,a pairofverticalguidesateitherend 
of Said,spool,slidable guiding franes on 
Saidguidesintowhichthetrunnionsofsaid 
spool arejournaled,a rack on one of said 
guides,8 pinion on one of saidtrunnions, 
8ndgearingSupportedbyone ofsaidframes 
forminga driving connection betweensaid 
rackandsaidpinion, 
8,Aregolmechanism comprisinga hori 

Zontaly disposed spool,trunionsforsaia 
spool,a?airof verticalguidesateitherend 
ofsaid Spool,?slider on each pair of said 
guides into which the trunnions of said 
spool are respectivelyjournaled,racks cut 
into One oftheguidesateach pair,pinions 
Oneachtrunnion,andreductiongeartrains 
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supported bysaidsliders betweensaid pin 
ionsandsaidracksforninga drivingGon 
nection therebetween, 
9.?n combination a record sheet or the 

like_a drun over which said sheetissup 
plied?and neansforwindingup saidsheet 
88 it Comes,fro Sad dru comprising a 
spoolto whichsaidsheetissecured,guiding 
neansforsaidspoolpositionedinfixedrea 
tiQ? to SQid druq and arranged to guide 
Said spoolin a downward diection while 
1naintainingit on a horizontal axis,and 8 
driving Connection between said guiding 
Hea8 andsaidspoo forrotatingsaidspool 
ina divectiontowindupsaidsheetwhenthe 
sp9o moves downward,saidspoolbeing of 
suficient yeight to move downward by gravityandtothegebySupplytheenergyfor 
windingupsaidsheet. 
10.Agravityrerolforrecordsheetsand 

thelike Gomprisingaspool1nountedforro 
?ionQna hCrizontalaxis,meansforguid 
ingsaidspoolinayerticaldirection?anáa 
drying,gonnection between saidspooland 
Saidguiding means such thatthespoolis 
permittedto desgend bygravityand toro 
tate on,its axis by reason of said driving 
COnnection. 
1???n combination a drum,8 record 

sheet orsimilar materialsuppliedoversaid 
drun,aspool upon which said materialis 
adapted?to be wound,said spool being 
monnted for rotation on a horizontal axis 
below said arun,vertical guides forsaid 
SDGol,a diving Connection between said 
ggides andspool,said spoolbeingsuspend 
ed by,8aid driving connection and bythe 
?aterialto bewound upin such a manner 
thatthe spoolis permitted to descend by 
gravityandinsodoingtoberotatedbysaid 
drivingconnectiontowind upsaid material 
and,to maintain a substanäaly constant 
tension thereon. 
12??n combination a recordsheet orthe 

like_a drumoverwhichsaidsheetispassed 
fordeterminingthe rate ofadvance of8aid 
sheet,?ndawindingup deviceforsaidsheet 
Comprising guides extending downward 
fromsaid drum?aspooladaptedtoreceive 
saidsheet asitis delivered from the drum 
havingits 8xis paralelto said drum and 
8r?nged to descend by gravity in said 
guides 8nd to be rotated onits axis when 
descending by reason of a driving connec 
tion betweenitand saidguides,thedriving 
Connection andthe pointat whichthesheet 
is_received bysaid spool beingon opposite 
sidesofthea?isofrotationofsaidsp661and 
arranged So thatthetension maintained on 
the record sheet is substantialy constant 
irrespectiye_of the changesin diameterand 
weight of the recordsheetroll carried by thespool, 
18?In a recording device,arotarydrum 

for determiningthe rate of advance of:u 




