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To all whom, it may concen1,,: population statistics of a census, or the sta-
Ile it known that I, HERMAN HOLLERl'rH, of tistics of registration of births, deaths, and 

New York city, county, and State, have in- marriages, which are compiled by counting or 
vented a certain new and useful Improvement adding single units as persons in the above. 

5 in the Art of Compiling Statistics; and I do Although applicable to various kinds of sta- 55 
hereby declare the following to be a full, clear, tis tics, I will describe my invention as applied 
and exact, descrii1tion of the same, reference to the compilation of the population statistics 
being had to the accompanying drawings, of a census. 
forming a part of this specification, and to The returns of a census contain the names 

10 the figurps and letters of reference marked of individuals and yarious data relating to 60 

thereon. such persons, as age, sex, race, nativity, na-
1\Iy present im·ention has for its object to tivit.y of father, nativity of mother, occupa­

simplify and thereby facilitate the compila- t.ion, civil condition, &c. !J'hese facts or data 
tion of statist.ics wherein f:'ach of the stat.isti- I will for convenience call "statistical items," 

15 cal items to be reeorded represf:'nts or is the from which items the various statistical tables 65 
prorl uct of one. or more of t,he separate items are compiled. In such compilation the per-
or characteristics avpertaining to each of the son is the unit,, and the statistics are compiled 
individuals or thingR respecting which the according to single items or combinations of 
compilation is to he made; and it relates to a itklms. Thus it is required to know the num-

20 new and improved mode or syRtem of effect,. ber of llersons returned-as whites, colored, 70 

ing such a compilatfon and comprising the males, females, or as carpenters, blacksmiths, 
following Hteps or operatfons, viz: first, pre- &c., or as born in certain States or foreign 
paring a standard or templet indicat,ing the countries. In snch cases single items are 
relative position or order in which each item counted. " Again, it is required to know the 

25 or characteristic of the individual or thing is number of native whites, or of native white 75 
to be recorded; second, forming according to males of given ages, or groups of ages, &c., as 
such a sfandard or templet. a sera'.·ate record in what is technically known as the "age and 
for each indi\'id11al, wherein the separate sex" tally; or it maybe required to know the 
items charact.erist.ic of 01· appertaining to t,hat " numbers of persons engaged in certain occu-

30 indidllual or thing, and which enter into tlw ' pations, classified according to sex, groups of So 
compiln.tion t-0 he maxlP, a1·e rec(?rdetl upon a " ag·ps, and certain nativities. In such cases 
st.rip or tnhlet by niemrn of ci1·enit-eont,l'Olling ' persons nre counted according to combina­
index-poin1s lwarin.g a fixed relation to each : tions of items. A method for compiling such 
other, an<l, third, ach'iating a si:,ries of cir- ! sta.tistics must he capable of counting or add-

35 cnit - C'Outrolling <.leyices, corresponding in ing units according to single statistical.items 85 
number awl position to the standard of tern- or combinations of such items. The labor 
plet,, by means of the separate" re<;91.'d strips and expense of such tallies, especially when 
or tablets, to interrupt, close, or otJifil:wise niry conn ting combinations of items made by the 
the currents in separate circuits, including usual methods, are Yery great. 

40 1·egistering mechanis1fl''·wherehy;' as each in_- Foi'•the purpose of com"eying a clear idea 90 

dex-point 01· eombinatfon of inctex-points oc- of the manner of carrying my said invention 
curring _in the indiddual record and repre- into practice, I ham illustrated in the accom­
senting the statistical item to be compiled is panyiugdrawing-sasetofmechanicalandelec­
brought into position to actua1e the circuit- trical appliances, the same forming the sub-

45 controlling deYices, the mechanism for regis- ject of a prior application, Serial No. 143,805, 95 
tering such statistical item will be automati- (renewedSeptember8,1888,SerialNo;284,939,) 
cally operat~d, all substantially as hereinaf- filed September 23, 1884, and renewed Jan-
ter described. nary 4, 1887, Serial No. 223,414, of which 

The method herein described is applicable this application is a division, said devices 
50 to the compilation of such statistics as the forming no part of my present invention, 100 
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'.:lther than as illustrating some 0£ the va­
rious forms of apparatus which may be em-
ployed. • 

In the accompanying drawings, Figure 1 
5 represents a transyerse section of the appa­

ratus for perforating the strip of paper used in 
transcribing ·the retums to form a record strip 
or tablet. Fig. 2 represents a part plan Yiew 
of the same. Fig. 3 represents a tool used in 

10 connection with the above apparatus for per­
forating the paper. Fig. 4 represents a st,and­
ard or templet used for verifying the tran­
scription of the returns. Fig. 5 represents a 
transYerse section of.the counting apparatus. 

15 Fig. 6 represents a part plan yiew of the 
same. Fig. 7 represents an electrc-:uechanical 
counter used in connection with the counting 
apparatus illustrated in Figs. 5 and 6. :Figs. 
8, 9, and 10 are diagrams showing the ar-

20 i·angement of wires and electrical connections 
for making the various tallies. Fig. 11 is a 
sf de elevation representing a portion of one 
end of the drum, record-strip, contacts, and 
alarm-circuits. Fig. 12 is a diagrammatic 

25 view illustrating a portion of the circuit­
connections, Fig. 10. 

In the present instance the standard or 
templet for determining the relative posi­
tion of the index-points is represented as a 

• 30 die-plate having a series of holes correspond­
ing to the separate items or cliaracteristics of 
the"individual, and the record is in the form 

. of a strip of paper or other non-conducting 
• material, in which a series of holes or perfo-' 

35 rations are formed, the latter constituting the 
index-points referred to. 

The transcription, of the returns to the 
sheets of electrical non-conducting material 

. can be made in various ways. I prefer to use 
40 a strip of paper, which is passed from one 

roller to another over a die-plate, as shown in 
Figs. 1 and 2. 'fhe die-plate a is provided 
with a series of holes placed staggering, ex­
tending across the width of t.he paper strip, 

45 as shown in plan in Pig. 2. 
Above the die-plate a is tlie guide-plate b, 

provided with holes correspowling to holes in 
the die-plate a'. ,\,.ith a tool consisting of a 
plain punch provided with a suitable handle, 

s.o as shown in Fig. 3, holes can be punched in 
the strip of paper in suitable relatiYe posi­
tions, according to the holes in the guide­
plate b' and die-plate a'. The holes are suit­
ably lettered or numbered on the guide-plate. 

55 b, as shown in Fig. 2. At the extreme end 
there is a hole marked "Persons," sepa;rated 

. somewhat from the remainder, the object of 
which will hereinafter be more fullv ex-
plained. • 

60 The paper strip is drawn to a certain posi­
tion, when the various statistical items for a 
given person are recorded by punching suit­
able hole's in a line across the strip, being 
guided by letters on the guide-plate. A hole 

65 is thus punched corresponding to person, then 
a hole according as person is a male or female, 
another recording whether native or foreign 

born, another either white or colored, &c. 
There are about one lrnndred ages to be rec­
ognized. To facilitate this two holes are used 70 

to record each age, there being two sets of ten 
holes each, marked from Oto 9, respectively. 
Thus 00 would represent less than one year of 
age; 0-1, one year of age; 1-0, ten years, &c. 

The occupations can be rt>cordecl by using 7 5 
a series of holes suitably lettered, each occu­
pation being recorded by a corn binat.ion of 
two holes. Thus," ab,ac, be," &c., would each 
represent a single given occu pat.ion according 

·to a prearranged schedule. ..With twenty-six 80 
holes, in this way, t,hree hundred and tweuty­
five combinations conlcl be nrnde, the number 
of combinations possible following the well­
known mathematieal law of combinations. 
There are thus tluee wayH in which statistical 85 
items can be recorded-first, by single holes, 
(as above described for recording sex, race, 
&c. ;) seeond, by combinations of two holes, 
each hole being in a diffei'ent set, (as described 
a.born for recording ages;) third, by combina- 90 
tions of two holes, both holes being in the same 
set, (as described above for recording occu­
pations,) or combinations of tl1ese methods 
can be followed. . 

It is necessary in case of eensus statistics 95 
to use combinations of holes on account of the 
large number of statistical items to be recog­
nized. ,vhen the yarious statistical items re­
lating to one person have been thus recorded or 
transcribed, the paper strip is drawn forward 100 

and the items or data relatingt-0 the next person 
are recorded, any suitable system of notation 
being used to identify each transcription. In 
Fig. 2 is shown a partial record for two per­
sons, numbered 1 and 2, respectively. No. 1 105 

is the transcript.ion for a foreign-born white 
male three (0-3)years of age, wl1ile No. 2 is 
the transcription of a native white female 
thirty (3-0) years of age. 

,vhen the various items haYe been thus no 
transcribed, it may be clesir:thle or necessary 
to verify entirely or in part the accuracy of 
such tra11scription. For this pnrposc a scale 
of card-board, thin metal, 01· other Ruitable 
material may. be used, ai·1·anged as shown in 115 

Fig. 4, it being lettered and numbered corre­
sponding with the guide-pla.te of punching 
apparatus. This seale is placed across the 
paper strip, being located in posit.ion-by-the 
holes marked "Person" at eaeh end. The 120 

transcription for the given person can thus 
be read according to 1-lie location of the holes. 
Any errors can now be corrected_ by punching 
holes in proper places and c0Ycri11g all holes 
wrongly punched:by small seals of paper or 125 

other suitable electrically non-conducting ma­
terial. ".,.hen the transcription for a certain 
district has been made and verified, as aboye 
described, the strip is passed through a count­
ing-machine, in which the separate items or 130 

combination of items are counted or tallied. 
This counting-machine can be constructed 

in various ways. The construction. ·which I 
prefer consists, essentially, of a metallie drnm 
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or cylinder, A, Fig. 5, over which the strip of units of age. The electro-magnets m of the 
paper is passed from a roller, C, to a roller, counters are placed as shown by the small 
C', around suitable guide-rollers, BB'. Above circles. The wire marked O' is connected with 70 

the metallic drum A, extending across the ma- magnets 00 01 02, &c., while wire marked 10 
5 chine, is the bar D, Figs. 5 and 6, supported is connected with magnetR 00 10 20 30, &c., as 

by lugs from pins at each end, one of which sho.Yn. If, now, a hole in paper strip comes 
pins, e, is provided with a screw-thread en- under the pointer 1' aml another hole at the 
gaging with screw-thread in corresponding same time comes nmler pointer 2, the circuit 7.5 
lug, and is connected with wheel E, by means would be closed through electro-magnet 12 

r.o of which the bar D can be given a slight lat- and corresponc:ling counter would register. 
eral motion. Passing through the bar D and Should a hole, ·ho"·e,·er, come under pointe1· 
suitably .insulated from each other a~·e the· 2' and another under pointer 1 the circuit 
metallic pins or pointers p. These pins afo ~rnuld be closed th rough magnet 21, and its cor- So 
arranged .in relative positions corresponding rc"sponding eonnter would register. In this 

15 to the cent-0rs of the holes in the die-phl,te a, way a counter can be arranged for each age. 
Fig. 1. 'l'he pointers or pins p press against The meth0<l followed when counting com­
the drum A, and, together with the drnm A binations of two holt~s, both holes being the 
and metallic brush cl, can each he made pa.rt same set, is shown in Fig. n. Five wires, a b 85 
of an electric circuit. In an electric circuit c de, arc reprcRentcd, each wire being eon-

20 with each pointer ca.n be placed an electro- nectcd with a correspondiug pointer. Elee­
magnet, the armature of which is attached tro-magnets ab ac ml, &c., are shown, one for 
to a lever operating any suitable mechanical each combination, connected with the corre­
counter-such, for example, as is used for sponding pointers. From an inspection of 90 
registering the revolutions of a steam-engine, the drawings it will be seen that should the 

25 as shown in Fig. 7 at l\l2. If the paper is now two holes come under pointers a and b the 
drawn through the counting-1nachine, the cir- circuit· would he cloRNl through the electro­
cuit through any given pointer p is closed magnet ab and corresponding counter, and 
and broken each time a hole in ·the paper only this counter would register, for the di- 95 
strip passes under the pointer, the armature rect circuit through any other ma.gnet would 

30 of the magnet being attracted when the cir~ remain open. 8houlcl the holes come under a. 
cuit is closed and withdrawn by the spring and c the circuit would be closed through the 
of the counter when the circuit is broken, magnet ac, &c. 
thus registering one for each hole. In this It will be seen that by t.lie above met.hods 100 

way, when the strip corresponding to any any comhina1ion of t,wo holes can be counted 
35 given district has been drawn through the or tallied. In statistical work, howeyer, it. is 

apparatus, .counters arranged as aboye de- often desirable to tally by combinations of 
scribed will show the nun1bers of males, of more tforn two holesoritems-ns, for instance, 
females, &c., report,ed in each district. In in the nge arnl s0x tally. Here we nrnRtcom- 105 

this work a difficulty might be experienced, bi1w nge with rn<~f\ Rex, and nativity. Thus 
40 as the paper strip is liable to move m· shift, in the te11t.h c•ensns of 1,he United StatPs sin­

gradually from one side-'':to the otlier of the gle agPs wPre tallie!l nn<ler the following six 
drum A '.while being dra-rt>n through tl1e ap- clasRes: fil-s1, 11ati\'e white males; seeoml, na­
paratuR. Toanow for this t\YO "pointe1-s, g !I, ! th·e wh i !(• r<'maleR; third, foreign white males; I IO 

are placed at each end of tlie bar D, Fig. G. j fom-1,h, foreig11 while females; fifth, colored 
45 These pointers are so placed that when the , males; sixth, colon'<l females. For such pur-

har D is in prqper r,ositfon relative to the , poses I ust• se001Hlary eireuits for the electro­
holes in the paper strip tlw pointers g g will 1 11rng11<'ts of 1he eouni-ers, which circuits are 
constantly he oyer pa1wr just to either side ! eontroll<'<l hy 1 he el<'eh·o-magnet-,s of ordinary 115 

of the holes 001..-esponrling to persons. Each I tclegrnph-relays or otl1er suitable apparatus 
50 pointer g g, together with the drum A, is pnt; in eii·cHit with the pointerp of t.he counting-

in cir<:'uit with a suitable bell, S, as shown iu : 1mH'hi11P. . 
Fig. 11. Should Hie 11aper shift fo either side ! For a11 ag(' all(l sex tally the :wrangement 
the cirenit would clm;c .t.Jnoug-h oile of the ' is sho\\·n i11 Fig. JO; The electro-magnet<; 'Ill 120 

pointers, ringing; tlte <'Orrespmuling hl:\11. 'J'he : of the counters are arranged in cireuits, as 
55 bar D ean he 111<m shif1e<l to one side or the shown, thes<• <'ireuits being broken by relays 

other hy nwans of the wheel E, a<:'eording to ·i", whfoh al'e <:'01111ecte<1 in eircuits with corre­
which l1ell rings. sponding 11oin1ers p of the counting appa-

By the abo\"e method of course onl? it<'ms ratus. Relays \Y and C are conneeted with 125 

recorded by single holes can be counted. The , pointNs eorresponding to white and colored, 
60 count items rccorde<l by combinations of two : respect.iYely, relays· N an<l For., with point­

holes, each hole .being in a <lifferent set., as in ers eorrespoll(ling to 11ative and foreig:u born, 
reeording age,af-lahoYe<leRcrihe<l, the arrange- and !'elays M an<l F with pointers correspond­
ment shown in Fig. 8 is followed, iu whieh 0' ing to male all<l female, while relays 00 01 130 

l' "2', &e., rep1·1•:,;pnt wii-es c•mrnected with eor- 02, &e., one for each age, are connected with 
65 responding pointers of first. set of holes or tens the pointers representing the ages in same 

of age, while O l :!Hreprescntpointseonuected way as the magnets shown in Fig. 8. Let us 
with <lorrespon1li11g pointerR of second set or suppose the record corresponding to a native 
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wJ1ite male of two years of age passes under I such case the drum A woulu. be replaced by 60 
the pointer ZJ• Relays ·w N J\I and 02 would ! a flat plate, which would be made to press 
then close the circuit through magnet n w m : against a series of pointers connected with 
2, and the corresponding counter would regis- • counters in the same mm mer as herein before 

5 ter. If the record correRpon<ling to a colored , described. This card ,rnuld be placed in po­
female of three years of age pm,ses under the : sition over these pointers and plate, then 65 

. points p, the relays C F and 03 would then , pressed against the pointers, in which case 
close thecil'cuit through magnet CF :3,thereby : the circuits would be closed .through proper 
registering_one on the proper com~ter. In th_is J magnets ~-nd the corresponding counters 

ro way, by smtable a1·rangementR of magnets m i would register. .. 
circuits, which are broken by relays operate<l For an illustration of the foregoing modifi- 70 

by circuits through point.fl /J, any <lesirahlo cat.iom; see application Sc1·ial No. 2-!0,C:?rl. 
combinations of statisti<'al it0mR can ·he Instead of employing perforations in a non-
counted or tallied. conducting strip as index-points for locating 

Various modificationR of the aboye methods the items on the record strip or tablet ancl 15 
of carrying out iny invention may be used. • actuating t.he circuit-controlling deYices, sec- 75 
Thus, instead of·pnnching the strip of paper, • tions of conducting material may he applied 
a perforated strip may be used in which all'· to such a Rtrip; or clepreRsions or protuberant 
but the required perforations could be COY- . portions may be formed in or upon the recot'd-

20 ered by pa.sting o,,er them strips of paper; or ' st.rip and caused to engage arnl actuate the 
the record strip or tablet might., instead of : circuit-controlling deviceR. 
closing the circuit, open it or be made to actn- I 1Yhat I claim as new, arnl det ire to secure 
ate circuit-controlling devices independent of ; by Letters Patent, is-

So 

the roller, as bycansing a movable elec~rode to l 1. The he1:ein-deRci:ih~<l i m1n:ovemen!' in t}1e 
25 approach an<l recede from an opposite elec- : art of compilmg statistics, wluch co~1s1sts 111, 

trode, all of which modifit•ationR are illus- 1 first, forming 01· arranging a standard or tern- 85 
trated in my application, Serial No. 2-!0,G2!l, : plet indicating the relative poRition in which 
filed .June 8, 1887. Again, instead of a single : each item or characteristic of the individual 
hole representing a single item, it <'Ould be ! is to be recorded; Recondly, forming a record 

30 used to represent a combination of items. : of each indi\'i<lual m· thing by locating in­
Thus one hole might represent native w]1ite : dex-points upon a strip 01· tablet, said index- 90 
males, another white females, &c. . I points representing the characteristics of the 

It may sometimes be desirable to count : inrliYidual and bearing a <leterininate rela­
groups of single items-as groups of ages or i tion to each other and to the standard, and, 

35 groups of occupation, &c. This can of course ; finally, submitting said separate records sue-
be done by placing a single magnet in several I cessiYely to the action of circuit-controlling 95 
circuits. : deYices for operating the registering cleYices 

If, on account of the large number of items i representing the sta.tiRtical items to be com­
to be recorded, a strip of paper too widr to he : piled, whereby each statistical item or cornbi-

40 conveniently handled would he l'<'([Hi1·e<1 : nation of items when contained in the record 
when using a single row of holPs, two or mo1·e I of any indiYidual is accurately 1·eg1stered. 
rows of holes could be nRe<l in all lines ex-. 2. The herein-clescrihed rne1,hod of compil­
cept that corresponding to person aml the : ing Rtatistics,which consists i11 r0cording sep­
poinfors of t.he counting-machine arranged : arate sbtt,istfoal items pertaining to the indi-

IOO 

45 correspondingly. A relaypfacetl in the circuit: Yidual by holes or rornbinations of holes 
shown in Fig. 10 at ;1: (Ree also Fig. 12) coul<l i punched in Rheets of elect.rieally non-eonduct- ro5 
he cont.rolled hy the hole corr<'sponding to : ing mateifal, an<l bearing n, specific rnlation 
persons in such manrwr that the circuit i to each other and to a standard, and then 
through the electro-magnets m could only be ; counting 'Or tallying sueh statistical items 

50 closed when the holes were mH1er tlwit- ('0ITe- : separately or in combination hy means of 

55 

sponding pointers; i mechanical rountersoperated hy electro-mag- 110 

The counters could of cmn•sp becoustruct<·<l . nets the circuits t.hroug-h which are controlled 
in many different wayR, aR will he rea<lily nn- • hy the perforate<1 sheets, snhst,antially as and 
derstoocl. , fort.he purpose set forth. • 

It is eyitlent _that by mrnlifi~ations of the . IIER:\IAK HOLLEIUTH. 
apparatus herembefore deRcnbed car,ls 01· 
sheets of electrically non-condueting mate­
rial, suitably perforated, conld be nse<l in­
stead of the strip of pa11er, aR tleserihe<l In 

\YitneRseR: 
.J. I-lOLDS'iYORTH (iOIWOX, 
DUDLEY T. HASSAN. 
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