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To all whom it may concern:

Be it known that I, JoHN PAoLI, a subject

of the King of Italy, remdmc" in IIoboken in

- the county “of Hudson and Stdte of New Jer-

¢ sey, have invented a certain new and useful

JImprovement in Engineers’ Instr uments, of
which the following is a specification.

The elaborate 1nstrume11ts known as “ tran-
sits,” each embodying the capaatles of sev-
eral minor instruments, are in running lines
transported on the shoulder of the enﬂ*mem
or of an assistant and are set up and ad-
justed and again taken up and 1etransp01ted |
at short 111te1 vals.

My improveément facilitates Lhe transporta-
tion by its lightness and facilitates the rapid
~and correct settmcr up, and contributes toen-

able the exact and delicate construction to
-withstand rough usage.. The arms which re-
celve the 1evehn g-screwsare split and receive
those serews in adJ ustable holes, which allow
~ the friction to be made uniform under all con-

ditions of wear. The arms are peculiarly

formed and are joined to the sleeve not oppo-

site to the arms, but intermediate between

them. This divides the force when an arm |
‘is overstrained and avolds 1n3u11no~ the cen-
tral parts.

- The accompanying dmwmwg form a pzut of
this specification and 1ep1esenb what 1 con-
sider the best mea,ns of carrying out in the
invention.

Figurelisacentr al vertical seetmn p:zu tlyin
side elevatmn Fig.1*1s a coueslmndmn‘sec-
35 tion of aportionon a largerseale. Ifig.2isan

- elevation quartering to the view in Fig. 1
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Fig. 5 is a horizontal section on the line x x |

in Fig. 1. Fig. 4 is a horizontal section on
- the line v ¥ in Fig. 1. Iigs. 5 and 6 repre- |
40 sent a portion detached. I‘w 5 18 a plan
- view, and Ifig. 6 an elevation. I‘m. 718 a ver-
tical section “of a a portion on a larger scale. |
Fig. 8 is a side elemtlon It shows a modifi-
CdthIl -

45  Similar letters of reference indicate corre-

sponding parts 1n all the ﬁﬂures where they |

Occur.

sometimes known as the “outer center.”

The triangular standm ds B are sufficiently

“spread at the bottom to afford a reliable sup-
011e sicle or leg is nearly vertical.

50 port. The

| other branch or leg isinclined beyond the or-
dinary extent and is twisted, as shown.
- 11s the nicely-finished intermediate sleeve,

1t
is fitted around the inner center A: and car- 55

‘rles the important part I, usually known as

the “horizontal limb,” or, more briefly, the

| limb which I make as a substantial casting.

The graduations are made on silver or other
white material firmly fixed on its upper face. 6o
- Collars I’ I* receive each a clamp IX. The
connection in each of these cases is of the or-
dinary general character, the slow-motion
SCrew M for the lower cldmp taking hold of
the leveling-arms, which are fixed, “and the 65
upper clamp taking hold by the bla_,cket Al
on the alidade or the_parts mounted on the
inner center. These elamps perform theiror-
dinary functions, the lowermost connecting
thelimb at will with the fixed foundation and 70
the uppermost connecting the limb at will
with the telescope, hoth bemg‘ equipped with

provisions for very delicately turning to small

extents after the parts are firmly clamped.
These clamps are peculiarly equipped to 75
avold lost motion.. Kach is constructed as a
single casting, the part IX’, which is to serve

as the bearing-block, bemn formed integral
with the main part of the cleamp, but with a
space at its back. ltis adapted tobe sprung 8o
slightly inward by the pressure of the corre-
sponding clamping-screw 1. when required.

The leveling-arms P each receive the cor-
responding leveling-screw Q in a threaded
hole. A split p, produced by sawing with a 8
fine saw, allows this portion of the arm to
spring slightly, and a serew P’ adjusts the
amount of opening of this split. The metal
will yield elastically sufficient to allow the
split to open and close, so that the contact of go
the arm P with the eowespondlnﬂ‘ leveling-
screw Q may be made just sufficiently fric-
tional for an indefinite period. Theleveling-
arms P are of more than the usual depth and

are joined to the sleeve R at the points . gs

These points are not radialiy within the sev-

eral arms, but within the spaces between the
arms. Hach arm is made open, as shown.
The construction is light and strong. In case

one of the leveling-arms is overstrained it 1ooc
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may be permanently set; but the distribution
of the points of union to the sleeve R avoids
any risk of distorting the latter, and conse-
quently of possibly injuring the delleate cen-
ters A and I within.,

- I provide for the ordinary horizontal move-
ment of theinstrument upon the bottom plate
W, employing the usual partially-spherical
bearing 'I', mounted within a hemispherical

case d, with the usual liberty to rock as far
as ever shall be required in practice by the
rolling of the part 1 within the part S and

with the usual liberty to adjust in all direc-
tions horizontally by the movement of the
part S upon the fixed bottom plate W; but
instead of mounting the partial sphere T di-
rectly on the sleeve R, I attach it by a false
sleeve T/, which is larger than the exterior of
R, so that there is a slight annular space be-
tween.
spring and bend allows the instrument to en-
dure rough usage without injuring the cen-
ters—that is to say, a sufficiently violent
blow may change the position of the spheri-
cal bearing to one side or the other of the

proper axial line, the false sleeve 1" yielding |

to allow such distortion, while the true sleeve
R will remain unaffected. The false sleeve
18 connected to the true sleeve by screw-
threads and may be removed for 1epmls or
renewals.

Modifications may be made mthout depart-
ing from the principle or sacrificing the ad-
vanta,ges of the invention. I prefer to cast
‘the most upright leg in the bent form re-
quired and to cast the other and more in-
clined leg with about the proper degree of
curvature, but without being twisted. Then,
the considerable twist required being forci-
bly impressed with the metal cold or nearly

cold, the best condition of the particlesis ob- |

tained.

¥

The capacity of the false sleeve to |

473160 .

The leveling-serews @ may have the ordi-
nary caps or shields. (Not shown.)

Parts of the invention may be used without
the whole. |

I do not in this patent claim Lhe peculiari-

45

- tles of the standards and of the parts carried

thereon in the upper part of the instrument,
nor the peculiarities of the compassand other
parts at the mid-height. Such are made the
subjects of separate applications for patents,
the first filed April 8, 1890, Serial No. 347,097,
and the last filed herewith.

I claim as my invention—

1. In a transitor analogous instrument, the
leveling-arms P, having each a split p and
contracting-serew P/, in combination with the
bottom plate W and with the sleeve R and
with the parts mounted thereon, substantially
as herein specified.

. In a transit or analogous instrutnent, the
open work leveling-arms P and their adJ ust-
ing-serews Q, in combmatlon with the outer
sleeve R and attached thereto at the points
r intermediate between the leveling-arms, as
herein specified.

3. In a transitor analogous instrument, the
spherical bearing 1T' and the true sleeve R,
carrying the contained centers I and A and
thelr attachments, in combination with each
other and with the false sleeve T, the latter
inclosing the true sleeve with a free space be-
tween and fixed thereto above the bearing,
arranged to allow concussions and shocks by
the yielding of the false sleeve, as herein
specified.

In testimony that I claim the invention
above set forth I affix my signature in pres-
ence of two witnesses.
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JOIIN PAOTL

Witnesses:
CHAS. S. BARBER,
H. A. JOHNSTONE.
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