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Invention and Introduction of the En-
gineer-s Transit,

The first Transit instrument was made
during the year 1831. It was a long stride
in the improvement of Engineering in-
struments; and that it should to day retain
its almost identical first form, proves the
value of its introduction and the good
judgment of the inventor. The English
Theodolite, capable of performing the
same work, found, if we are to credit the
traditions of carlier members of the Engi.
neering profession, but little favor with
the American Engineers. Its workings
were slow and inconvenient. Few cared
to trust the prolongation of a straight
line by reversing the Theodolite on its
centre, and trusting to the vernier read-
ings; and as few fancied the trouble ot
reversing the telescope on its Y bearings,
“end for end.” Forgetfulness in the fast-
ening of clirs resulted in a fall of the tel-
escope, while if clips were too tight there
was the danger of shifting the instrument
in tastening, or if too loose the telesco
rattled. Such were some of the discom-
forts attending the use of the Theodolite,
an instrument well fitted for many pur.
' poses, and whose uliar merits still
cause many of our
cling to its use.

From the Theodolite, the change was
to the Magnetic Com This, in its
simplest form, or in its modified form,
'made to read full circle angles indepen-
dent of the needle, was high in favor with
many, especially those surveyors, who,

nglish brethren to |8

from their local knowledge, (and some
with naught besides), were selected to
“run” the preliminary lines of railroads.
By dint of labor, these surveyors mastered
the intricacies of the vernier, but could
never be brought to doubt the superior
virtues of com sights in seeing past a
tree or other obstruction, With the tran-
sit the tree has to come down; they would
not undertake to say the staff on the other
side of a tree was in the line of the cross-
web, but were sure that they could make
it “just right” with the line of sights.
Nevertheless, though frequently doing
close work, the needle would play pranks
that produced much trouble; anc{ though
to be commended for speed on tic
reliminary, was rather too uncertain for
ocation.

In the year 1831, the first transit was
made by Wm. J. Young. It was gradu-
ated to read by vernier to 3 minutes, it
being in earlier days a favorite idea of the
inventor that Fratluation of three minutes
could be easily read to one minute, and
was less ‘rerplexing to use. The instru-
ment had an out-keeper for tallying the
outs of the chain, and a universal or round
level. The needle was about § inches ;
the telescope g inches, of low power. The
standards were of almost identical pattern
now used by some makers. The centre
between plates was of flat style, vernier
on inside of needle ring, and the plates
moved upon each other by rack and pin-
ion. The plates and telescope detached
from the tripod, fastened, we believe, when
attached, by a snap-dragon, as in later in-
struments.

For whom the first Transit was made,
the records, as far as we can find them, do
not positively show; as well as it can be
gathered from them, and from other data,
the first one was used on the state works
of Pennsylvania, but whether on the
Mountain Division, or on the incline plane
of Columbia R. R., is uncertain.

The dislinfuinhed Engineers of the
Baltimore and Ohio R. R, also claim the
use of the first Transit; and as illustrative
of their belief, we append the following
extract from the l}:::'fraad Fournal of
December, 1855:

“ The Transit is now in common use in
this country,and is a comparatively cheap
instrument. Such, however, is not the
case in Europe. In England, the old
mode is still in vogue, to a great extent, of
laying out curves with the use of Ordi-
nates ; we are not sure, indeed, that any
other course is not an exception.”

“Some years since, Mr. Charles P,
Manning, an accomplished American En-
ineer,—now the cfficient Chief of the
Alexandria, Loudoun and Hampshire R,
R.,—went to [reland, and on the Limerick
and Waterford Railway, initiated the
method, so common in this country, of
laying out curves with the Transit.”

“ The first instrument of this name was
made by Mr. William J. Young, the ac.
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complished Mathematical Instrument
Maker, of Philadelphia, for the Baltimore
and Ohio Railroad Company, the Engi-
neers of which made the first suggestions
modifying the old Theodolite. We have
in times past used this instrument, which is
much like those made at the present time
by the same manufacturer, and is, if we
are not mistaken, still in the field.”

“ Since then, Transits have been little
improved, but have been changed in the
wrong direction. They are generally
much heavier than formerly, containing as
much brass and mahogany as one man
can well stand under. This great weight
is not ondy useless, but dangerous, Heavy
instruments are much more liable than
light ones to get out of adjustment on
transportation—even in the ordinary field
service. They are not a whit steadier in
the wind; being generally made with
clumsy tripods and lirge plates, they ex-

sc a greater area to the breeze. 7f the
Jeet of the tripod be firmly planted, the
instrument is rarely disturbed by the wind.
Besides this, a heavy instrument is much
more liable to danger from accident in a
rough country.”

And the following, from the same jour-
nal of Jan. 5, 1856:

THE FIRST TRANSIT COMPASS.

“In our issue of the 15th of December,
1855, in noticing the field book of C, E.
Cross, C. E., we took occasion to state
some facts concerning the first Transit
Compass, an instrument made by Young,
of Philadelphia. We have since then re-
ceived an interesting letter from Mr. Chas.
P. Manning, whom we mentioned as hav.
ing initiated in Ircland the Americun
method of laying out curves. Mr. Man-
ning disclaims the honor in favor of
‘Richard B. Osborne, Esq., an Engincer
who received his professional education in
the service of the Reading Railroad Co,,
under Messrs. Moncure and Wirt Robin-
son (where he finally occupied the respon-
sible position of Chief of the Engincer
Department, during the early struggles of
that corporation, in its competition with
its rival, the Schuylkill Navigation Co.],
and from which road he went to Ircland,
and took charge of the location and con-
struction of the Waterford and Limerick
Railway in 1846,

“ Mr. Manning says further: I ob.
tained from Mr. Young, and sent to Ire-
land, probably, the first Transit Compass
ever known in that country orin England,
and soon afterwards joined Mr. Osborne
as his Principal Assistant, for the purpose
of aiding him in the effectual introduction,
at least upon that road, of the American
system of location and construction.’

“We were familiar with these facts
when we made the statement which Mr.
Manning desires corrected. But our ob.-
jeet was not so much to mention the party
to whom the credit of introduction was
due, as to state a few facts immediately

connected with the history of the instru-
ment. Mr. Osborne introduced the in-
strument into Ircland, Mr. Manning initi-
ated its use among the junior assistants.
“«NMr. Oshorne was the first to con-
struct an iron bridge upon the
Howe's Patent Truss—several of which

he put upon the W. &. L. Railway; and, :

[ believe, he also built and placed upon

the same road, the first eight-wheeled |

double-truck passenger and freight cars

(American Plan) that were ever used in |

Great Britam.”

“ Mr. Manning gives us a very enter-
taining sketch of the history of that first
Transit, made by Young, ot which we re-
marked that we had in time past made
use.

“¢ Twenty and odd years ago—when a
mere boy—I saw that’instrument upon a
lawyer's table, and afterwards in a court
room-—a dumb witness in behalf of the
patentee. Nineteen years ago, after con-
siderable service in tracing the centre line
of the Washington Branch of the B, &

0. R. R., it was used in making surveys |

for the extension of the last named road,
westward from Harper's Ferry, and your
humble servant carried and used it at that
time in Washington County, Maryland,
and in Ohio County, Virginia.

“¢In the last seven years the instrument
accompanied me as a duplicate, and was
occasionally used upon the location and
construction of the
the wilderness, west of Cumberland, and
now rests upon its laurels in the office of
the Baltimore and Ohio R. R. Company,
in Baltimore.

“¢It was fnsirumental in setting the
first peg that was driven for the extension
of the B. & O. R. R. west of Harper's
Ferry; and it was ¢ hard by,” and able to
do duty, when the last peg was set for
completing the track of that road upon
the banks of the Ohio River.

“¢ In all material points Mr. Young has
never been able to improve upon this orig-
inal work of his hand , but in some of its
minor parts he has effected desirable chan-
ges—such as the tangent screws connected
with the clamp of the tripod—the substi-
tution of a clamp and tangent screw for
the old rack and pinion movement of the
two compass plates— the subdivision of
degrees into minutes, by an improved
graduation of the vernier, &c.

“ ¢ The original instrument had an index
for counting the number of deflections
made at one sitting; also a small bubble
upon the exterior of the telescope, for the
pur
without resorting to the aid of its compan-

ion, the ordinary Level,—but these super- |
fluities were soon thrown aside; and one

of its peculiar features was, and is, a ver-
nier, graduated only to fAhree minutes,

TO BE CONTINUED,
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invention and Introduction of the Engl-
neer's Transit,
[coNCLUDED.]

Mr. Manning but expresses the facts
when he says, that in all maferial points
but little change has taken place. The
changes that have taken place, have been
those called for by peculiar circumstances
—modifications, which, while retaining the
characteristics of the Transit, have ap-
proached more nearly to the peculiarities
of the Theodolite. Transits in the after
years became divided into the two distinct
classes, Fr.aT CENTRE, as first introduced, |
and LonG CeNTRE, with centres as pre-
viously used on Theodolite ; but it was
not for many ycars that the long centre—
for accurate work the best construction—
became other than the exception. It now
is the rule, and the flat centre the excep-
tion.

Engineers of the present day, unaware
of the actual difference in these two styles,
and unacquainted with the circumstances
of early introduction of instrument, are apt
to treat the flat centre with a disrespect it
is fur from deserving.

For the same strength, the flat centres
are far the lightest., Said an cxll:)erienced
Engineer to us, within the few « ays past,
“The first requisitc of a Transit 1s light.
ness, and portability.” Judged by these
requisites, the flat centre is the instrument
of to-day. But he spoke for his own pecu-
liar branch—railways ; and while we are
by no means ready to endorse this opinion,
we have no hesitation in saying that the
circumstances existing at the time of first
use of Transit were such, that had the in-
strument been constructed with the long
centre, its usefuiness andgeneral introduc-
tion would have been very much retarded.
The great peculiarity of the first made
Transits was their ability to stand hard
usage, and non.liability to get out of order
under ordinary usage. The centre is a
broad metal plate—thick, which itis impos-
sible to benrl. or injure in any manner, ex-
cept by wear ; the plates were thick, not
easily bent, and the spring vernier, in case
of bending of plates, followed the motions
and allowed the readings to be made suffi-
ciently accurate to continue work. The
rack and pinion had nothing that could
break, while the tangents, as then con-
structed, were equally simple. Ifthe stand-
ards, by a fall, were bent so that the tele-
scope wonld not revolve in a vertical plane,
the construction was such, that with the
ax as a screw driver, the standards could
be loosened, and a piece of paper inserted
to correct them,

In fact, the opinion of the writer with
means of observation, and the use of such
an instrument, is: Zhat a pflat centre
Transit, rack and pinion, and sﬁr:'nf ver-
nier, cannot be made totally useless by any
accident short of absolule breakage of
paris. 1

Not so, however, with the long centre.

Cits faults or merits.

its work, and it can stand com
Itittle rough usage without receiving this
injury. |
Of the good judgment of the first form |
of construction, the length of time that |
many of them have been in use—for some |
are still doing duty—is the best ot evidence.
Twenty-five years ago, as rodman, we fol.
lowed and worked with a flat centre Tran-
sit, that to us then looked old enough to
retire upon its laurels, So constant had
been its use, that its corners, of hard ham-
mered brass, the edges of its standards,
and other parts, had then been rounded in
carrying against clothing, Ten years after-
witrds we followed behind it, on the loca-
tion of one of our main lines across the
mountains, where, for a long time, it had
been the sole available instrument ; and
one year ago it was in the shop for repairs,
the owner still believing that for railway
work it had no superior. This instrument
was light, weighmg between fifteen and
sixteen lbs. ; had scen at least 4o years'
service, large part of the time in t?'uc ands
of Assistants, and in the rough, wooded |
country. We doubt the possibility of a
long centred instrument leading an equally |
long life.

While in charge of some Railway works,
we kept in office, where there were sev-
cral Assistants, both styles of instruments,
and the Assistant’s choice, in all cases, was
for the flat centre.

[t is not our intention to argue any supe-
riority in the first form of Transit. It is
not the equal, for accuracy and smooth- |
ness of motion, of the long centre. Its day |
of universal application has passed, and its |
ficld of usefulness narrowed ; but it yet
Aas its field, and the Engineer will do well
in making selections to give it fair consid-
eration.  Our desire is simply to do it jus-
tice, and to offer for it a slight defence to
our younger Engineers, who having nev-
er seen or used it, can know but little of

In the Transit’s early days, no Express,
on call, drove to the door, receipted for the
boxes, and relieved all anxiety, no matter |
how many thousand miles away, nor what |
obscure point was the destination. Instead |
of this, they had in many cases to be con. [
signed to the top of the stage, or to the |
Connestoga wagons, unless the destination |
was near the coast, when the sea became |
the best rounte. Thus we find the follow- |
ing extracts, looking at random into the |
books of shipments : |

1833. Aug. 13. Sent, per ship Chester, |
to F. Beaumont, Natchez, care of
Florchell & Co., New Orleans.

1833. Aug. 16. Sent, per l:riF Mo-.
hawk, to Boston, to W, G, Neil, for
Boston and Providence R. R,

There is no difficulty in undt:mlamling;E
why the call was for a Transit that noth-

paratively | slow, long, and uncertain journey, for re.

pairs.

The spread of internal improvements
in this country had, at this time, fairly com-
menced, and with it the demand for the
new instrument increased rapidly.  So
great was this increase, and so much did
it outgrow the facilitics of manufacture,
that the inventor was compelled to send
to England an order to have the greater

rt ot a limited number of transits made.

a
f’;'his was in 1835, and these were the first

transits, or parts of transits, made in Eng-
land. About three dozen were thus ob-
tained, the more particular parts being
made here. They proved far from remu-
nerative ; some few were passable, others
more troublesome, requiring alterations
and repairs ; while a fatal fault to a needle
instrument, iron in the metal, was found
to exist in nearly a dozen,

Of the latter, most were broken up ; sev-
eral remained in the establishment, in an
unfinished condition, until recently, one of
the last being taken to adorn the monu-
ment of a Civil Engineer, in Laurel Hill
Cemetery, Philadelphia,

The earlier manufacture of the transit
instrument was, for want of conveniences,
attended with many difficulties. The art
of Graduation had as yet made but little

rogress, and the introduction ofthe trans-
it called for nearer approach to perfection.
The first Graduating machines were ex-
tremely primitive, consisting simply of a
circular plate of about 18 inches diameter,
upon which degrees and half degrees were
marked off| cither by mechanical sub-divi-
sions, or from a similar plate. The onein
the establishment of W. J. Young, bears

the name of Apawms, Maker, Loxnox,

and consists of such a plate as we have de-
scribed.

Such were the means of graduation in
1820. Mr. Young started, as soon as he
commenced business, the construction of
an engine of 24 inches diameter, worked
by the endless screw and treadle ; and
shortly after introduction of Transit com-
menced another of 26 inches diumeter, for
finer work, in which a new and important
principle of construction for these engines
was introduced. A few years afterwards,
this same machine was rendered auto-
matic, and is yvet domng active duty, second
to none outside of the establishment for
accuracy. About the same time, Mr, Ed.
mund Draper constructed a graduating en-
gine, which, amongst those acquainted
with it, has a high reputation for accuracy,

The completion of the large .\8 inch
Graduating Engine, by W. J. Young,
which he intended to be the perfect engine
of the world, completed a line of Gradua-
ting Engines, which, for completeness of
range, is certainly not equalled here, per-
haps not in any establishment in Europe.

s Transits advanced to perfection, these
advances in graduation became necessary.

There, the least injury to centres or plates } ing much short of entire annihilation would | That they were not made at once, but
ends the usefulness of the instrument for render necessary to send back, over its ' were the result of almost a life of thought,



work, and patience, and source ol expense,
is evident }rom the fact, that from the ycar
1821 to 1860, or but 10 years before hisi
death, W. J. Young was almost constantly

engaged upon the making or perifection of |
these engines.

Another serious difficulty arose from |
the want of opticians of ability. The first |
lasses used were imported principally
rom England. With the slow communi-
cation across ocean at that period, it was
long before an order given could be re-
ceived ; and the purchase of all glasses to
be found here, of proper size and focal
length, furnished but a short supply. What
was more troublesome, was the next sup-

ly differed in size and length from the|
ast. When an inquiry for a larger instru-
ment, or one of different construction, |
came, the question which determined the |
practicability of its manufacture, was the
capability of making the telescope.

About 1849, an optician named Worth,
commenced in New York the manufacture
of glusses of telescopes for Engineer’s In-
struments, and they proving so much bet-
ter than those otherwise attainable, the
writer of this was sent to learn, under
Worth’s instructions, the optical art.  Be-
fore long, arrangements were made, Mr.
Young purchased the tools and mechinery,
and it was removed to Philadelphia, along
with the workmen, and conneccted with
his establishient, with which it continued
connected for many years, until, from in-
creasing business, the tax on personal atten-
tion hecame too onerous ; the tools and
machinery were retained, and Mr. Worth

laced in position to start for himself.

rom the optical department, as carried
on during this period, came the majority
of those now engaged in the manufacture
of glasses for Engincering instruments, It
Favc the impetus which established the
usiness permanently in this country. Fitz,
of New York, and one or two others, had
been quite successful in making the larger
glasses for Astronomical Telescopes, but
we believe had not turned their attention
to the others.

The Transit instrument having thus
been brought nearer perfection, in gradu-
ation and optical performance, received
but few more changes in construction.
The decimal graduation of vernier, sug-

ested at an early day, by 8. W. Mifflin,

. E., proved great advantage in the turn-
ing off deflection angles for curves, and
was adopted by many, notably by the
Engincers of Pensylvania R. R., all of
whose instruments were graduated in that
manner.

The leose vernier and are, for vertical
angles, applied by the writer about the
year 1850, was an improvement over the
much-liable-to-be-injured full circle.

The shifting Stafl-head, patented by W,
_;. Young, in 1858, was another of those
ittle improvements which increase the
value of the instrument much.

progress of science in this country, the in-

The many varied uses to which, from

strument has been called, has brought forth
instruments of greater delicacy and differ-
ent constructions, until, today, the finest
T'ransit of the conscientious instrument
maker is a splendid instrument, not sur- |
passed in its performances by the produc- .

tion of any other country. |

Of later minor improvements, some ben- l
eficial, some the exploded humbugs of by- |
gone days, we are not now to speak. The |
profession have other, perhaps less partial |
means of discovering them.  Our desire is
simply to keep from oblivion, the dates
and circumstances of introduction of the
instrument which has played so important
a part in the ever memorable forty-five |
years of American railroad construction, |
and which might, perhaps, be lost in the |
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