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;’:__15 piece, B, perpendlcular with the bed. The
o L Tower pEthS of these side pieces: have nearly
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:':-,;;:._f%ﬁﬁ;-”_fiTofall whom Lzﬁ may J coneern: .

Be it known: thth I, L. IGNATIUS TRUEG of

© .0 ° St Vineents, in the couuty of ‘Westmoreland
o and State of Pennsylvama have invented cer-
o tain new and useful Improvemeﬂts in Heli-
oo oramas and T do hereby declare that the fol-
e Qlowmﬂ is a full, clear, and exact descnptlons
o thereof, 1efelence bemg had to the accompa- |
- nying drawings, and to the letters of reference
oo marked the1 eon, malung a palt of tl:us specl- |
S fication. R

s The na,tme of my mventlon consmts in the |
';COllstluchn and- ar rangement: of an instru- |
- ment by which the deﬁlees of latitude and the |
“ooo 0 sunftime and eloek tlme is measured, a,nd whlch'
S _.'f---'mstlument I call the ‘“heliorama. TR

~ o+ In order to enable others Skllled in the art
TLERTR _;.-_'_130 which' my invention: appel tains to make and
st use the-same; T'will now proceed to -deseribe
. its constructionand Opemtmn T eferl ing to the-. '
LR LR annexed dr a.wmg%, in whwh—-—-—— T

R = Flgure 1 1s a pe1Spectwe view of my entn e’_'
i an end Vlew

~ Fig. 218 a rear view. Fig.

At each end of the bed A is placed a 81(16

'1'7:" .-f:": " the width of’ the bed 01 bftsement The higher

© 7 are narrower, having
Lo e ,;"01 fwles a fr, of the 1111 ddle p]ece G, &1 er evolv-

‘a hole wherein the pins

318
B Pig. 448 aplau view of the rear
Sl T 1301’131011 of the mstmment and Fig. 5 18 a side’
e o eview of the plate Whose shadow me@sm es the :
I } Slln tln,l e o | | o
Lo My mstl1111161113——-1:]16hehoramm—qg composed_- |
N of two instruments—the helioclisis, to meas-
St o s are the, declination of the sun from the equa-
= tor, and consequently the degrees of latitude;
PR IR -':-:md the hemer 0]9]101& by thh the shadowJ'
L T .',;_.of the sun time is measured. .
“ e v Alrepresents the basemeub-—a pla,te of Wood'__
-{j-'*"::,01 any other suitable material, having arecess |
S dnits upper side for the 111561131011 of a com-
Tt pass-wherewith the instrument is - adjusted.
o0 - The needle of the compass has to coincide with
cwen - the line N S on the bed A, so- that the north
L7 pole of it shows towald N, thus bringing the:
oL wsides, of the bed due north and sou h and the,
oo ends east and west.
S0 basement or bed A has to be put level when;
o the instrument is set up for use.

| marked. The reason f01 thls wﬂl appefu R

On the outside of the sule pleces B B ‘ue_
m*cs L L, with degrees marked theleou one

for the latltude and the other for the helghb
‘of the celestial equator, the arms « « being .
| -each pr 0V1ded W1t]1 a ﬁl]ﬂ"el Z) f01 1ndlcat1ng_ o

the same.. _
- C is the llllddle plece or plate,levolwnﬂ up- -

1 on the pins @ « in the side pieces; BB. Cross-
wise.on the plate Cis placed a graduated are,
D, called the *cliseologet.’’ |
| '_.So that degree 0 is in the Imddle and from - -
this degrees are counted on both SldeS up to -
25. Strletly required, however, are only 233,
_becau‘:e the declma,tlon of the sun on the sol-
stices does not exceed said number of degrees.

- B is the equatorial gnomon, formed of a

_- Semlcucular brass plate of the same radius
-as the are of the cliseologet D. -‘The gnomon . -
STOENR prowded with two feet, which are in- -
serted in the plate C. The two ares D and E |
| bisect each other at right angles, so thata ra-
‘dius perpendicular with. the diameter or base

of the gnomon E will stand perpendicular
with the are or cliseologet D at degree 0, and
its lower end, being the center of the semlclr o

cular guomon will touch that arc on Whleh the

.;.deglees are marked.

- When the instr ument is set up f01 use, tlle_" 5 '_.

‘plate must be put level, and the compass has
1 to show-north and. South, as indicated by the -

letters N S. From this it appears tll&t the

gnomon E, or rather its diameter or base,is'in

the duectlon east and west and since 113 fol-

lows' the equator IS’ called the ‘‘equatorial . =
It must be remmked that the de-
--gl ees of latltude on the western side piece, B, -

‘are laid out thus, that the arc L, on which: the B

degrees are measured, hasits center inthe cen-
‘ter of the pm «; and, fulthel in the distribu- -
tion of the degrees one- half degree (thirty-

‘three mmutes) must be lost S0 tha,t on the L
Itisself-evident thatthe | !

01101:[1011 77

hel em&ftel |
“For convemence’ sake, the Slllf‘lf:“ of the- |

_mlddle piece or plate, C, bears a list of the -~
dates of the year, with the degrees of -the de- - - -
“clination of the sun marked oppo&ute the re- - =
spective dates. In case the degree of latitude -

of the place is known where the device is set

- | up, the middle piece, C, is tumed thus til |

It 18 gladuated e



Shmw%‘:’

' TO Hlﬂefydeﬂrees

ane 18 the deﬂlee Gf I*Ltlmde Of th{}

-~ 'The a,dv mtwes Gt this p‘ut Of 111‘5' inven-

S ;’[1011 are that the helioclisis shows the deeli-
. mation of the sun on the dif
0o Atidoes this not only on the mid:day 110111* but
. on every hour—forenoon and afternoon.
. greatest advantage, though onlvaeonseqnence?
<00t the fivsty ds tilus, that/it shows the cdegrees |
. of latitude in case they are not known.

- helioclisis will, for this reason, be of ﬂlefl,t serv-

;r_ gheé

1ce to 111%1‘11161‘8 When used on the sea, 1t has
- to be kept 1n its direction (north and south)
by means of a great magnet. It might be
asked how the eﬂect of the refraction of the
sunbeams in our atmosphere is corrected. By
the simple means that on the distribution of
the degrees on the arc L thirty-three minutes
are lost, as described above. The refraction
~of the sun is, at 10°, 10”; at 20‘” 2175 at 30°,
33", and increasing until at 90° it is 33. An-
other point remainsto be corrected, if deemed
necessary. The sun, when castme shadow,
does so not from its centel but from the out-
Iine of its disk. In 01*{161*' now, to get the
shadow, as 1t were, cast from the center the
radius of the sun- d1SL which is sixteen min-
utes, must be added to the degrees of latitude,
'W]JIC]l can be effected by subtr’mtmn them in
the gradature of the arc L. So that, w1th this
becond correction, 90° will be marked where
90“—(16’—[—38’)-—1}11% 18, 89° and. 11’—ought to
be.

On the rear side (north sule) of the middle
piece, C, the hemerophora is attached. This
consists of a bearer, Gz, secured to the side of
the plate C, said be‘u*er being provided with

a Semlcneu]m* cut, as show 11 In Ifig. 2 On |

- During the season

sup- [T
The list |

o’clock on degree 90,
| than a semicirele, in order to g SRR
the 1nscription of at least one lmm 111018 ioré
{'the morning and one for the evening. REREEERE
| provision is nmde for the stunmerséasou, Whené
i the dayis longerthan twelve hours.
loget I

Having adjusted the in-

What

ferent scasons, and

IS

~ the indieator b shows the degree on the arc L | the 1mmner side of thiscut is a grooveall around
1 of the western end piece, B. The are L on.
i 7 the opposite end piece 18 ﬂ*mchnted 1 pre- |
o0 the same manner,: except that the degrees run :
o cisely in the oppos;tu, direction, so th%t when
7/ the indicator shows 0 on the latltude side the
.+ indicator on the celestial - equator side will :
T The sum of the latitude and the .
. height of the celestial equator 18 always equal
‘The shade of the sun cast
HEE RN the gnomon E on the chse(;)loﬂ et D indi-
. cates the declination of the sun from the
. cequator,: north or soutl. -
oo when the sun is actually south of the equator .
1 the shade falls north: of degree 0 on the ¢lise-
. ologet; but during the season on which the
s un lb north of the equator the shade falls
SEEERR R ;south Dut in case the degrees of latitude of:
. the ‘tespectwe places ave 10t known, then the
. list on the plate C has to be cangulted
. pose we have the 10th of TFebruary.
. shows that on this date the ﬂechlmtwn of the
1 sun amounts 14,4°,;
o strumentwith regard to north and south, &e.,
o Ithenturn themiddle piece; €, untiltheshadow
o0 of thesun iscast on the said demee north of de-
ooonogree 0. After this I look on ’rhe arc I
AERERERERRE ;de ree is indicated thereon by the indicator?
o Thes V{}l’*y
. .';g;;;:[}lc'lce.

the: are, which admits an are, H, called the
This are is made: Df brass or
“other smtmble nmterml and bears upon it the! 1 05
‘description of the homs of the day, and 1s! fm
this reason called ““horologet.’”: REREE
‘might also pr ol}eﬂv be called ¢ equ%tor 77 for
Hle reason that 1t hasto 'be set, by means of SEREES
the revolving middle piece, C, in aceordance EEEEEE
with:the celestml equator, 1t beingexactly per- 111
;pendmn]&l or abright fmﬂles wzth the middle =+
prece, C. The dwmmn Of the are H regavd- 0
1ng the 111&61‘11}’(1@11 of the hours issimply this: - 10
6 0’010@11 of the morning and 6 o’clock of the ¢
evening are 180° dlsta,nt from each other, so
‘that a straight line drawn fmm 660 6 passes
through the center of theare,
Thours are 15° distant from e"lﬂh other. : RERREEE RS
if we call 6 ¢’clock of the morning den'*J ee 0,
5,8 on 30, si\rc ]‘“’
The! 1101“0]0“61] 1S :mme%
aln: space for:

! horolan*et 77

- The bmrm

0'clock comes on: deame

5,) the upper end de d, hemg an are, the cen-
ter of which 1s 7. As 113 18 1epresented 1 the
drawings, the arc extends on both sides of e a
little over thirty degrees. Of strict necessity
they are, however, Only twenty-three and one-
half den rees on both sides, these being the
amount of the declination of the sun; but 1t
secms preferable to let the arc extend far ther,
for the sake of obtaining a full and dlshnft
shade cast on the 1101"0100813 especlally at the
time of the solstices. The mdius ¢ ¢ has to be
obtained thus: Take the radius of the horolo-
get, add to it one thuty sceond part of its own
length. The sum is the radius of the gnomon.
I. The reason for this will be her enmfbel set
forth. The gnomon has to be set thus: The
line 7 e has to stand perpendicular on the horo-
loget, passing through its center. Theline f 1

bisects the horolon*et at right angles, and,

moreover, touches the surfmce of the inner sule
of the hor ologet so that the point ¢ touches the
middle of it, or, more accurately, ¢ touches
that circular 11116 passing along the middle of
the horologet, on which the dlwslons of the
hours are mmked |

It may here be observed that the shape of
the bearer or equator G is not essential, only
so that in a,ll cases 1t 18 perpendicular to and

Theremaining @
J_‘hu%

"[*]1{3]1010-5
1 can 'be shifted around it3 own center.:
| "The motion is, however, very small, gmount- ' ' 0
l'1ng 1n all only to the space which half an hour, 1 AREE
|or r, ]:twre %eeur%tdy thirty-oneminutes, onthe .+ a
- The end of: this m@tlen 1§
to s,et "bhe homloﬂet s0 ‘that 1t indicates: Lhe@
middle tlme or the time of a correct clock, ' '
L1or the sun t:tme differs move or less from the =
latter, 1t bemm SOH‘IthI’nGS too slmv samemues,é
étoofast R R
I wpresents the memdmn‘ﬂ onoOMon  Or i
§d1mtm“ consisting of a brass 13I£Lte (see Fig.




-;;ffi' j-f:_:_befbrs around in this revolufion the horoloc-*et

- H, giving to it the direction described above,

B Jthat it~ ‘Ldmlts the horologet - to be shifted

“around -its - own - center and that it carries

aloiig, when turned. &round together with the

= horologet, also the gnomon I and the appara-
o tus re qmred for Shlftllilﬂ the horo]oget
L --?':'a;ppfu*a;tus will be her emmfter described.
e The demeta oes - of the hememphom are |
tha,t it shows at every season of the year, at
v voevery time of the day, at every place on the:

S globe the correct time—that is, the time which

. a correct clock shows..
S f_Whether the refractlon of the. sunbeams inour:|
. atmosphere would not affeet the hemerophora,
" preventing it from showing the correct time,
oo It does 11of, since prowsmu is made for that.:
S The ﬂnomon I'is, as described above Shaped
S 80 that the’ 1*%(11115 of the are d ¢ d is by one
-i'f:'}i’f'-'---’?‘?’?'-f"_.'g'i;j’-;th11‘@-566011(1 greater than the' radius of the
The effect ‘of this is that on the |
T '-5f11101‘111110* the shadow is cast; backward, on the
o evening forward - If, for instance, on the 218t
i bof Mareh the run rises-in fact, not in-appear-.
oo ance, at 6 o’clock, (sun time ) the shadow of
©t - the rising sun is mst baclg_ward by a few mm-_?'_
e rates, Showmﬂ* 5.53.
S to Spezhk TiSes over Lhe horizon, little. by llttle-j-- |
. theshadow falls on 6 .0’clock at the very p oing
-?".'-of time when the real sun rises. -
¢ Under the bearer G is a-box, J, of semlclr -
EH Gl’ll‘“hl‘ shape, having upon the 11181(16 of its rim
~% and on its bottom tlle days-in the year, so ar-_
~ o ranged that the days,
. riation between the sun’and clock-time, will -
. beimmediately below the center of the gno-
<o ~mon I, and: the names -or dates will eome in |
L voregular 1‘013%13101:1 on-each side of the center-—.|
(T itha,t is, one side- for the sun time becoming -
-.i:’_'ifslowe]: ‘and the Other- side for it- becommﬂ '; .
18 Kt ..j-:':_'faster | only such dates however hemn put 111 |

27 horologet.

Thlsh |

Tt Hllﬁ‘ht be- asked_-.

' As the apparent sun, so

when there is no va- |-
h&we hereunto set my hand this lst dajy Of
-Februa,ly, 1870. .

; “;;“7':?:-'-"._Ti'::"'.;1*evolves w1th the lmddle Pleee C that it | Where the dlfference is 110t 1es_s th&n one mm-‘_:‘_.' -'

ute from. the precedmg date. |
~In the bearer G is hung a finger, m, pomt
ing toward the names in the box J. ThlS fin-

'ger is, by suitable mechanical devices, con-+
'neeted with the horologet H in such a manner o
that, moving it (the ﬁnﬂ*er) one space, the
horolowet wﬂl be turned around its own cen-
i ter the distance of one minute. By this means
T am enabled at any time so to-set the h0r010~

get-that it will show the exact time;
- Having thus fully described my nwentlon |

what I-claim as new, and desn'e to secure by'" .

Letters Patent, is— -
The equatorml onomon’ E 1n combma—-

*3131011 with the cllseologet D and revolving
‘plate C, all constructed and arranged. Substazl—-
tially as and forthe purposes herem set forth.

-2. The end pieces, B B, provided with grad-

| 11ated arcs L I, and used in combination with
‘the equatorial gnomon E, cliseologet D, and .
revolving pl&te C, Subst%ntla)l]yas and fm the

purposes s herein Set forth.

3. The meridional 9,1101:11011 1, in combma;---'_- .'
-Llon with the horologet H, revolwnﬂ Or MOV- -

ing around its own center within the. grooved
bearer G, Substantml] y as fmd for the 1)111‘1)0%8

herein Set forth.

4. The combination of the bed A end pleees

B B, plate C, pins « a, ﬁnﬂers 0 b arcs L L, .
cliscologet: D, gnomon ]] Dearer G horologet o
H, and ‘gnomon I, all (*0113131'110‘56& and ar--
'ra,nged as deserlbed substantially as. a,nd forﬁ." -'

the purposes herein set for th. - .
In testimony that I ¢laim the foreo oing T

o L IGNATIUS TBUEG-.
W’ltnesrs,es . B

J. M. STOOPS
O L EVERT
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