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UNITED STATES PATENT OFFICE.

HENRY C. HORSTMANN, OF CHICAGO, ILLINOIS, ASSIGNOR OF ONE-FOURTH TO SAMUEL
" EVANS AND ONE-FOURTH TO JOHN HOWARD McELROY, OF CHICAGO, ILLINOIS.

ELECTRICAL TYPE-WRITER.

No. 919,432.

Specification of Letters Patent.
Ai)plication filed June 7, 1906. Serial No. 820,5619.

Patented April 27, 1909,

To all whom it may eoncern:

Be it known that I, HENrRY C. HORSTMANN,
a citizen of the United States, and resident of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and use-
ful Improvements in Electrical Type-Writ-
ers, &c., of which the following is a specifica-
tion. : :

My invention is- concerned ‘with a novel
electrical typewriter, or similar machine for
producing characters, and more especially

~with the keyboard or selecting mechanism
~ thereof, which - preferably consists of two
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parts: one of which may be of the ordinary
constiuction or somewhat similar, and is
used for ortinary writing; while the second is
radically different and is used for form writ-
ing, as will be explained hereafter.

~To illustrate my invention, I annex hereto
three sheets of drawings in which the same
reference characters are used to designate
identical parts in all the figures, of which—

Figure 1 is a longitudinal section through &

“type-writer embodying my invention; Fig. 2

18 a top plan viéw of the keyboard; Fig. 3isa
vertical sectional view of a’modified form of

one of the keys or finger pieces; Fig. 4 is a

" top plan view of another modification of the

30

finger pieces; Fig.’5 is a top l5)1&11 view of a
portion of the auxiliary keyboard used for

- writing form letters;Fig. 6 is a sectional view

35

of the same-on the line A—A of Fig. 5; Fig. 7.
is a sectional view on the line B—B of Fig. 6

.and with the sliding circuit closing key shown

in position and in cross section; Iig. 8 is a top
plan view.of a portion of the apparatus show-
ing the wiring for a certain portion of the
form lettér; Fig. 9 is a perspective view of

- one of the adjustable shifting contacts; Fig.

40

- 48

10 is a somewhat diagrammatic view similar
to Fig. 5, but showing the complete circuits;
and flg. 11 is'a sectional view through the
sweeping contact. . - .o e

Where 1y invention is to-be used in con-
nection with a typewriter, frame work 11 is
employed in which are mounted the custom-

. ary parallel operating bars 12, which may

50

be eithes arranged one for each:character, as
in the Smith Premier machine, or one for two

-the slots 20 in.the plates or bars 21,

cliaracters, such as upper and lower.case let-
ters, etc., as in the Remington machine, by

the use of shift keys, or-which may be ar-
ranged for as many .as three characters for

each member by the use of two shift keys.
The details of the connections between the

bars 12 and the type bars (not shown) are en-.

tirely ‘immaterial, and are not illustrated.
Each of the bars 12 is provided with an ar-
mature 13 located at a considerable distance
above the contact tips 14 of the poles of the
electromagnets 15 which are located beneath

the forward ends of the bars, and which are .

preferably staggered, as.shown, in order to
reduce the space occupied by them. ' The
electromagnet for each ?seybar is included in
a separate or branch circuit so that when
that branch circuit is closed, the electromag-
net will attract the armature of its codperat-
ing bar 12 and cause the character to be
printed in the customary manner. -

The framework 16 for the keyboard may
be built up in any desired manner, but it is
preferably arranged in the same manner as
is'shown 1n my application No. 313,155, filed
April 23, 1906, in which g series of ten keys,
five for each hand, are employed and are
made adjustable by the mechanism shown so
as to be adjustable for use by the hand of the
particular operator using the machine, it, of
course, being understood that the operator
having a small hand will employ a different
adjustment of the keys from one having a
larger or differently shaped hand. .

nstead of employing a single key movable
in & plurali&y o‘xp dafferent directions to pro-
cure the different letters, in my }ir.esent in-
vention, I preferably em(Flog a plurality of
keys or contacts grouped about a common

center and arranged so that the movement
of the finger devoted to that cenfer in differ-

ent directions will close different contacts,
thereby causing the selection of the character
by the direction of movement of the finger.
To conveniently group these contacts about
the center and keep the fingers readily in
position, ‘I preferably employ the cups 17
which are preferably of insulating material,
and which are secured in the desired position
of adjustment by the wing nut 18 being
tightened on the threaded stud 19 projectin
downward from the bottom thereof t ro’lll‘%
e
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~ontacts 22 in the branch circuits are screwed -

shrough the walls of the cups 17, and the co-
o?era,@ing.contdcts 23-are preferably formed
S

105

spring metal having their ends secured on -




&

" the inside of the eups 17, and held ‘out of

engagement with the contacts 22 by reason
of their shape and location. The finger is

" normally held resting on the scréw 24 locat-

ing the centey of the cup and it will be seen
that as the finger is swung to the right of to

- the left or forward or back a different branch
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* upper case letter,

circuit will, be closed and a different; letter
formed. enthe bars 12 are each arrange

to print two characters by the employment
of the shifting ‘apparatus, I employ a shift
bar similar to 12 which is conhtrolled by a

branch circuit the same as the bars 12, and..

having the plurality of connected contacts 25
above which are located the ¢otperating con=

tacts 26, which, as shown, are prefera%ly of’

spring metal radiating from the common cen-
ter which is connected in the circuit so that
by depressing any of the arms the cireuit
through the shift bar is closed. When an
' for instance, is to be
printed, the operator first depresses the con-
tact spring 26 pointing toward the contact 23
thet is to pe closed, the contacts 26 and-23
being so velatively located that they can be
closed in succession by a single movement of

_ ‘the finger. ;

30

~ In Fig. 3.1 have shown s slight modifica=

tion of this construetion, ity which in addition

o the contacts 22 and 23, I employ the con-

taets 27 in circuit with of connected to the
contacts 22 and the contacts 28 similar to
the contacts 26 and the similar contacts 29
immediately above the contacts 28 but in-
sulated therefrom, the dircuits being so ar-

ranged that when the conthacts 29 contaet |

. 'with -the contacts 28 the circuit, is closed

40

through the shift bar. The operation of this
form of key will be asfollows: When & lower
case letter or chdracter not requiring the
operation of the shift bar is to be printed, the
opefstor simply moves his ﬁnfer to the right

. or left or forward or rearwerd without mov-

45
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. whieh are eloséd by a downwhrd movement,

bar is to be printed, instea

ing it downward so as to close the appropriate
contacts 22..and 23.  When, however, an
upper case letter or one requiring the shift
§ of moving the
fingér horizontally, he moves it downwardly
in the same genefal direction, thus first clos-
ing the contacts 29 and 28 to operate the
shift key and then in the further movement
closing,the contacts 28 and 27 to print the
desired character. g ‘

In Fig. 4, I illustrate still another modi-
fication in which no shift bax is employed,

but i which, the cups 30 are changed in their |
“designt s6 as to acconimodate a greater pum--
ber of contacts 81 and 32, the key being |
shown as an elongated rectaugle &nd pro-;
vided with éight sets of éontaets, che ateach,

end, two on thé sides, and two inthe borvom,

ell the contacts being straight styips of

 gpring metal, the outer ends of which are

85

held just out of engagement -with. the con-

919,432

tacts 31, as shown. The tip of the finger is

serew or lug 33 so that from this-point as a
center, any desired letter in that cup canbe op-
erated by moving it in the proper direction.

With the keyboard of my invention thus,
far described, no great increase of speed over
the present_ferm of typewriters is possible,
the main advantage being in the simplifica-:

“tion of the keyboard mechanism by which
the fingers do not have to be shifted around’
to different points of the board, and all char-
acters can be printed. with much .smaller
movements of the fingers and with the ex-
penditure of much less force. - :

mechanism shown in Figs. 5 to 9; I'provide &
system by which an operator, even though
comparatively unskilled, can print certain
portions of letters, such as recur frequently,
with great speed. ‘ 5 a

In most business, a very lar%e

: r portion of
the correspondeiice consists o

the ‘use of

rapidly constitutes a portion of my inven-
tion. As an example, a stock letter for deal-
ers in certain merchandise might be madeup
as follows: o
. Stock Letier. S
DearMadam:~ DearSir:— Gentlemen ==
'We are in Teceipt of your favor of ‘the
, and in reply will say that we cannot
fill your order at once before the —— ’

ask for at all but instead can send you —
which our experience has taught us is a-much
superior article. . '- : T
. We are tempora_ril%{'r
goods - you ask for but will fill your
order thé moment our fresh stock armves,
which will be in two or three days. '
We can quote you prices, goot
next 30 days, as follows = ———

ithin the

us. We cannot vary frofii catalogue prices
_except for spot cash. : S
The goods in question were' delivered to-
— i1 good order on —= (
not be held responsible: 'We are at all times,

| tain redress from the carrier. g :

We have refetred your inquiry regarding
—— {0 our =

as sool as possible.

Our agent, Mr. ——

pbouf =—=—=

Upon youthen. . - 0

- Your order concerning —
lcit enctigh and wé are at &

_Iryoudo not approve of this arrangernent,

‘please notify s at your earliest convenience.:

In the auxiliary keyboard or- seiectihg :

certain phrases which apply to that pattion=
lar business, and the employment of any
such a form letter and means for printing it -

-and we can-

will-be in:your eity;

- gnd will be pleased to eall
: '.']_25

is ot ex- . -

logs: to demew

ow mbny and what kind —~—— you want.: -

‘normally held on the central positioning. .-
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We do not handle the make of goods you

105

out of stock on the -

110

The terms you offer are not satisfactory to |

115

however, willing to hLelp our customers ob~

130
and will forward reply. -

1200
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Hopiiﬁ to receive your arder, we remain,
yours t, y ‘ .
Trosting you will find the goods satisfac-
. tory, we remain, yours truly, »

B ?wa.iﬁng an early reply, we remain, yours
Jdraly;, : :
A supply of these stock letters which

would be made up for the. requirements of

the particular business would be printed, and

10. in eonnection with: it, a sheet of instructions

- fox:each of the correspondents and stenog-

raphers might be made asifollows:
Instructions. .
15, “If the dictation sheet is attached to. the
~letter it answers, the type-writist can get
name, address, date and proper title from
the letter and the corresponding clerk need
nos fill in those items. s'i‘)he. selection of the
.20 proper ending can also. be left to the judg-
ment of the type-writist. -

“Mark each sentence to be used with a
number in the order in which it is te appear
in the letter. Cross out all words that are

~" 25 not to be used and insert such as may be.

needed, but do not appear in the text. If

matter not provided for in the sheet is to be

written, make cheek mark through ““Take

additional matter.” If phonograph dicta-
30 tion is used, outline section below. .

. “Instarting in with this s{stem,\ it will be

" well to.use the general stock letter and dicta~

 tion. 'sheets supplied by the company and

_ from time to time, when occasion presents,

'35 make note of such alterations as your pam

ticular business requires.  In this way you.

will soon obtain a perfect lettér answering
your requirements, and can have it print
- .1n large quantities and very cheaply,
40 company. We have quite a stock of such
-letters on hand and wﬁl be glad to-help you
selegt one.” c
Ehe stock letter can readily be fitted to
- any change in the dictation sheets and the
45 twagy) always be identical.

and-the. mstwuctions, it will be readily
. pavert that for the ordinary letter,
- -« respondent would need merely to underscore
50 smhnaaes 83 he desired to use, as are in-
1 dioated:-on the form, and where it was neces-
&3,* be. could write in in the blank spaces

su

ap-
the cor-

statements &s might be necessary and

- - didi mot appear on the forms. These sheets
-85 thus mar
~ 7" fom; and the auxiliary keyboard is designed
- to-xeproduce this form exactly, being espe-
- cially adjusted for the requirements of each
- buainess, and the operator, by sweeping the
60 fomm key 34, shown in Fig. 7, over the con-
“ tacks eoreesponding to the underscored por-
tioks-of the form letter, con readily write

. the lptbes - desired, and that at a higher

: - spsaduthan even a skilled operator woriing_
#5_on' the present style of machines, as the

- ticular bar.
. with the channel 42, which preferably has the
‘reéntrant angles or overhanging flanges, as
shewn, 50 that it will hold the contsct pieces’
43 therein.- These pieces 43 are stamped up'
[ out of thin copper or brass,
by the .
‘to b

Erom-3n examination of this stock letter

d are turned over to the opera-

limit of the speed is that of the typewritiz

machine, and it is a well known fact that the
speed of the most rapid operator is never
equal to that of a well constructed machine.
When any especial phrase appears which is
written in, as indicated in the form sheet,
the operator drops the form key 34 and
using the ordinary keyboard 16 writes out
the special matter and then resumes the

form portion of the letter, and so until the

letter is completed.

Referring now especially to Figs. 5 to 11,
the auxiliary or form keyboard consists of
thé base 35, which is preferably of some insu-
lating material, and is arranged to rest at the
right of the ordinary keyboard or in suitable

2
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80

roximity thereto. At 'the ends of this key-

ard 85 are placed the rails 36, which are

provided at intervals of each line correspond-

Ing to the lines of the stock letter with the

| recesses 37 which are adapted to receive and

position the ends of the contact cross bars
38. Secured .on the base piece 35 between
each opposite pair of the recesses 37 is a strip
39 of some yielding elastic insulating mate-

85

90

rial, ‘such as soft rubber, and extending the .

.entire length of the base hoard 35 and se-
~cured at both ends, as by the binding screws

40, are the character strips 41; of which there
is one for each bar 12 of the machine. proper,

and it constitutes a portion of the circuit for

the eleetroma%\net 15 devoted to that pai-
he cross bar 38 is provided

and are of the
shaﬁa shown having the base corresponding

e shape of the channel in the bar 38 and
the tip extending up into the plané of the
downwardly projecting arm of the contact
piece 44 of the key 34. These contact pieces
43 are spaced apart by similarly shaped soft
rubber pieces 45, which, as seen'in Fig. 6, are

a trifle shorter than the pieces 43, so that the

tips of the contacts 43 will project above the
tips of the spreaders 45 so that as the key 34
1s_swept along the channel, its contact 44
will engage the tips of the pieces 43 one after
another, ~ Each of the pieces 43 is devoted to
a particular letter, as appéars at Fig. 8, and

100

105
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the contents of the entire line is.shown in the -

index characters 46, shown in Fig. 8, which
appear on the index plate 47, which projects
upwardly from the rear of the cross piece 38

along that particular cross piece. All of the
contacts 43 which operate the space bar, for
Instance, are connected by fine wire 48, which
is insulated to start with but which has a bit
of the insulation scraped off at the point
where it is passed between the gontact piece
43 and the adjacent elastic spreader by which

120

-so that the operator can readily see the char-
~acters to be printed as the key 34 is swept

125

130



" it is.secured in place against the comtact.

Similarly, every letter 18 provided with a |

wire, such as the wire 49 for the letter K, and
as the stock letter is.set up, the wir'ng of the
letters of each line is.done at the sdine time,

-+ and at the end ofithe setting up-of that'par--

 ticular line, the wire devdted:to each par-

10.
~ 7" 43 is placed in its particular character circuit

15

- stock letter of the concern By whi
~ used.. L

20

These bars are, of course, conductors, and:}

.25

ticular Tetter is connected: to the letter strip.
41, as by the binding screw 57 resting on the
strip, so that it will be seen that each contact

with the minimum  amount. of wiring and 1
connections. ' Of ' cotrse, there will be as
many of these cross pieces 38 employed as
are nécessary to accommodate the particular-
ich it is to be-

For the upper case letters, or characters
operated by shift;bars, if the particular-mas .
chine for which the keyboard is adapted:de-
manids them, I provide the bars 50-and 51 se=:
cured to the outér sides of the rails 36.
are connected at each cross piece 38 with the:
cross bars 52 and 53. These cross bars 52
and 53 are also conductors, and are provided
opposite each of the contacts 43 with there-
cesses 54, which are preferably square ‘or rec-

“tapgular in outline s6 as to receive the shank

30

55 of the shift contacts 56, which have their

" ‘head portions. arranged in position to be
. struck by the lateral arms of the.centact 44

35

iust in advance of the vertical arm: striking
the contact 43, so that the shift baris oper-
ated in advance of the character to be printed.
Of course, where the machine uses only one

shift bar, one of the two shown on the draw- i

" “ings.may be omitted, and I have shown the

40

“index plate 47 as, for convenience, secured to

the ‘shift bar 52." The character connecting
wires for each letter of each cross piece 38 is

" conveniently secured where it crosses -its

~ prop

45.
58 may be employed for each cross piece 38.

- 80

- the sweeping key,

55

eristrip 41, by means of the serews 57,
and the heads of these screws, 57 rest.on the-
strips 41, as shown in Fig. 6. The set screws

to squeeze the contacts 43 and the spacing
pieces 45 together. S _
In Fig. 10,1 have shown somewhat. dia-
grammatically the arrangement ‘of the cir-
cuits for the stock letter. -The battery 89 is
connected by the flexible conductor- 60. with
34, which has the confacts.
44 adapted to sweep. over: the contacts 43,
“When-one of these contacts 431s-touched by

"the contact 44, the.circuit is completed from -

" ‘the" battery' through: the conductor 60, the

contact 44, the:conductor 43, whichever one

! " of the wires, 48, 49, shown' In:Fig. 8, which
80,
“*" to that’

engages_thecontact 43, the bar 41 belonging:
‘}ﬁa‘rtipulanlett\er', a conductor 81, 613,

61°, ‘as the case may be, depending upon the

919,488

leading . to the: battery,  When 'the. hori-
zontally projecting portions of the comtacis’
44 engage-with the contacts' 56- attacned to
'the conductor bars 52 and"53, respectively,
' the circuit is cempleted through the bars 50-°
‘or 51, asthe ease may be; and the conductors: 70,
50° and’ 51* leading from said bars to the
magnets 15 which aetuate the shift bars:
The setting up of the form letter for each:
machine -will . be ‘readily: understood. - The
stock lettér having been furnished, each line 75
is sef up upon one of the cross piéces 38 the
 connections being made by the wires 48 and
49, and the contact pieces 56 bein inserted’
~at such points as the upper case letters or
particular charactérs demand. -~ - 80
It-will be readily apparent that by the use =
of such an apparatus, a “comparatively un--
skilled operator upon an ordinary typewrit-

65

ting machine may, with a little practice, at- = .
| tain a great speed in writing-the lettors for .85 -

‘gny particular business, although the opera-
torfight not have the ability to develop into
"2 papid writer under the orginar'y gystem.
**3Vhile' I have. shown my improved elec-
trically- controlled keyboards as applied spe-
cifically to: typewriting machines;: it -will be
understood that they may be equall? well-
applied to other similar machines employing
keyboards for such purposes.. . = S
* YWhile I have shown and-described my in-'
- vention gs embodied in thé form. which-I.at
_present consider best-adapted to carry out
its purposes, it will be understood it is capa-
ble of modifications, and that 1 do not de-
sire to be limited in the interpretation of the 100
following claims except &s may.be necessi-~
tated by the state of the prior art.

* What I claim as new,-and desire to secure
by Letters Patent of the United States is: . = .
"1, In a°device of the class described, .a 105
keyboard consisting of a longitudinal holder;
& line of contacts therein, anindex 2850~
ciated therewith to designate the character
corresponding to the contact, with a eirenit -
closing contact adapted to.be swept over 1
the line of confaets,- circuits corresponding,
to the different.characters to be used .and.
‘closed by the engagement of the sweeping .
contact with the statiohary contacts, an elec- ...
_tromagnet in each'circuit, and an operating 115
‘member attracted thereby when the ‘eircuzt
:is closed. L o
3 In a device of the class described, the .
‘combipation with & keyboard:comprising a. .-
longitudinalholder, 2 line of contacts therein, 120
 insulating spacing members between _said
 contacts, means for holding the contacts'and
spacing members in plage, an indeX ssso- .
"ciated with. the, contacts to designate the
‘ character corresponding .o each contact;
-with s circuit élosing contact adapted to be

90"

95

125

letter the electromagniet, 15 actuating the key+
Jever for that-type bar, and the ggx_x’éucto,r 62

‘swept over the line of contacts, cireuits-cor-
responding to the different characters to be
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used closed by the engagement of the sweep-
ing contact with the stationary contaects, an
electromagnet in each cireuit, and an operat-
ing member attracted thereby when the
circuit is closed. 3

3. In a device of the class deseribed, the
combination with a keyboard consisting of a
longitudinal holder having an undercut chan-

‘nel therein, a line of contacts therein, insu-

lating spacing members separating said con-
tacts, an index associated with each contact
to designate the character. corresponding
thereto, of a sweeping contact adapted to be
swept over the stationary contacts, circuits
corresponding to the different characters to

be used. closed by the engagement of the
“sweeping contact with the stationary
tacts, an electromagnet in each circuit, and

con-

an operating member attracted thereby when
the circuit is closed.
4. In a device of the class described, the

combination with a keyboard, consisting of -
a plurality of switch supports, each carrying:
a plurality of switches grouped about a

center thereof adapted to be occupied by a
finger so that by moving the finger in dif-
ferent directions different switches will be
closed, a circuit for each switch, an actuating

electromagnet in each circuit, an auxiliary:

keyboard consisting of a holder havirg plural
lines of contacts therein, an index associated
with each line of contacts to designate the

characters corresponding thereto, a circuit-
closing contact adapted to be swept over any

of the lines of contaects, spacing members be-
tween the contacts, wires constituting parts

‘of the circuits for the switches on the main

~ keyboard and adapted to be passed between

40

45

50

55

60

s contact and one of its adjacent spacing
members at each point that the character of
the circuit appears in the lines of contacts
in the auxiliary board, and an operating
member in eac%x circuit attracted by the
electromagnet when the circuit is closed. -
5. In a device of the class described, the
combination with a keyboard consisting of &
holder, plural lines of contacts therein, an
index  associated with each line of contacts
to designate the characters corresponding
thereto, a circuit closing contact adapted to

be swept over any of the lines of contacts,.

cireuits corresponding to the different char-
acters to be used closed by the engagement
of the sweeping contact with any of the con-

‘tacts in the lines having the same characters,

an electromagnet in each circuit, and an op-
erating member attracted thereby when the
circuit is closed.

. 6. In a device of the class described, the
combination with the keyboard containing
plural lines of contacts, insulating spacing
members between the contacts, an index as-
sociated therewith to designate the charac-
ter corresponding to each contact, a circuit

-combination with a kegboard consistin,

8

closing contact adapted to be swept over the
lines of vontacts, eircuits earresponding to
the different characters to bg used closed b

the engageinent of the sweeping contact wi’cK
the stationary contacts, a conduetar for each
character extending beneath all the lines of

contacts and constituting a part of that char-

aeter cireuit, wires for each character con-
stituting (Pa‘rts of said circuits and adapted to
be passed between s contact and one of its
spacing members at each point the character
of the circuit appears ix the line, an electro-
magnet in éach circuit, and an operating
member attracted thereby when the circuit
is closed: : ,

7. In a device of the class described, tthe
of a
longitudinal holder and having s line of con-
tacts therein, an index associated therewith
to designate the character corresponding to

thie contact, an auxiliary line of special con-

tacts set at one side of the main line and in
staggered relation thereto, of a circuit clos-
ing contact adapted to be swept over the

lines of contacts, circuits corresponding to

the different characters to be used closed by

the engagement of the sweeping contact.

with the contacts in the lirile, a special cir-
cuit closed by the engagement of any of the
special contacts by the sweeping contact, an
electromagnet in each circuit, and an operat-
ing member attracted thereby when the ecir-
cuit is closed. ’ )

8. In a device of the class described, the
combination with a keyboard consisting of a
lIongitudinal holder and having a line o%con—

tacts therein, an index associated therewith .

to designate the character corresponding io

‘the contact, an auxiliary line of adjustable

special contacts set at one side of the main
line and in staggered. relation thereto, of a
circuit closing contact adapted to be swept
over the lines of contacts, circuits corre-
sponding to the different characters to be
used closed by the engagement of the sweep-
ing contact with the contacts in the line, a
special circuit closed by the eniagement of
any of the special contacts by the sweeping
contact, an electromagnet. in each circnit,
and an operating member attracted thereby
when the circuit is closed. o

9. In a device of the class described, -the
combination with a plurality of character
operating members, o? an actuating electro-
magnet for each member; & character circuit
for each electromagnet, a switch for each cir-
cuit adapted to be closed by direct manipy~
lation, and a phirality of contacts in each of
said _circuits adapted to be associated with
simjlar contacts 1n other character circuits,
and a sweeping contact adapted to close the
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circuits rapidly by means of said associated

contacts. -

10. In a device of the class deseribed, the
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combination with the plurality of character

operating members, of the corresponding plu-

Crality of actuating electromagnets, a key-

t

board containing the switch for each charac-
ter, an auxiliary board containing contacts
for the various characters associated to form
words and phrases, a contact adapted to be
swept over said associated contacts, and cir-

cuits for each character including the elec-
tromagnets and contacts therefor. . o
In witness whereof, I have hereunto set
my hand this 28th day of May, 1906.
HENRY . HORSTMANN
In the presence of witnesses:
Joux H. McErroy,
E. K. MANCHESTER.




