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THE GERM THEORY AND ITS RELATIONS TO HYGIENE.

BY PRESIDENT F. A. P. BARNARD, LL.D., OF COLUMBIA COLLEGE.

[PART III.—Conclusion.]

PARASITIC GROWTHS.

In order that we may be able to judge of the probability
that an infectious disease, of which the cause is unknown,
is a result of the invasion of the bload of the viscera of the
patient by a parasitic vegetation, it is important to consider
first what has been already ascertained of the effects of such
parasitic growth infesting the animal organism. A simple
form of fungus, called the sarcina ventriculi, is often found
in matters thrown up by persons laboring under disorder of
the stomach. It has also been met with in other parts of
the bodywhen diseased. But it is likewise found, and not
unfrequently, in the stomachs of personsin perfecthealth;
and, as Dr. Carpenter says, mayaccumulate there in consid-
erable quantities without causing inconvenience. This par-
asite, therefore, cannot be regarded as aninciting cause of
disease. The stomachs of many worms and insects are
found, moreover, to be frequently infested with fungi,
which grow there in great luxuriance. Many of these have
been examined and described by Dr. Leidy, of Philadelphia.
In the West Indies, according to Dr. Carpenter, it is not at
all uncommon to see individuals of a species of pelistes
(corresponding to our wasp) flying about with plants of their
own length projecting from some part of their surface, the
germs of which have been introduced through the breath-
ing pores at their sides. This fungus growth, however,soon
kills the insect, and a similar effect follows a gimilar cause
‘in the case of certain caterpillars in New Zealand, Austra-
lia, and China, of which the bodie# become so thoroughly
interpenetrated and, as it may be said, replaced by the
fungoid vegetation that when dried they have almost the
density of wood. Our common house fly is a not unfrequent
victim of a similar parasitic visitation. A fungus called the
empusa musce, originating from the germination of a single
spore brought in contact almost anywhere with the body of
the insect, pervades after a time its whole interior, and,
while Jeaving the surface uninjured, emphatically eats out
its substance. When the animal’s life is nearly exhausted
he comes to rest, and fungoid shoots put forth from his
body on all sides, clothing him apparently with a kind of
fur, consisting of filaments each bearing a fructification of
innumerable spores. The harvest of spores becomes very
conspicuous when the unfortunate animal makes his last
stand upon the window pane, forming a thin film over the
glass to a considerable distance around him; and if by any
chance a healthy individual of the same species comes
within the limit of thisinfected area, the disease which has
destroyedhis fellow will be sure to attack him also.

The epidemic among cattle, called in England ¢‘the
blood,” is shown by the researches of Davaine to be occa-
sioned by the presencein the blood of the diseased animals
of innumerable living organisms resembling »ibries. This
disease is communicable to many, producing what is called
malignant pustule, and this is attended with the develop-
ment of.the same organisms in the pustules thus produced.
Professor Lister, an eminent surgeon of Edinburgh, long
ago observed that, when a chronic abscess is discharged by
means of a canula and trecar, the subsequent accumula-
tions of fluid are frequently attended with putrefaction,
though none had existed before. The putrid mass is also
found to be swarming with vibrios, though none had been
present in the discharges. No explanation of this singular
phenomenon, according to him, can be given except that the
germs of these organisms were introduced in the original
operations with the canula and trecar.

In plants, the smut in wheat, the rust in cotton,the eidium
in grapes,and the bet7ytis in potatoes, are examples of fungi,
constantly concomitant with disease, and presumably,
almost certainly, in the last two instances, its cause. Neither
in plants nor animals, however, is it to be supposed that the

"noxious effects observed are occasioned by the presence of
these parasites mechanically interfering with and obstruct-
ing the vital functions, or by acting directly as poisons in
the ordinary sense; but rather by their own vital activity
decomposing the substance of the organisms they infest, and
making them their food. The consequences of their extensive
prevalence to the material interests of communities and peo-
ples, and to their means of subsistence, have been occasion-
ally of the gravest character. The eidium may be said to
have exterminated the vine from the island of Madeira; the
wanhistephyten cut down the product of silk in France from
130,000,000 of francs per annum to 30,000,000; and the
betrytis threatened to depopulate Ireland, by destroying the
vegetable which constituted, for the common people, the
staple article of their food.

EVIDENCE IN FAVOR OF THE GERM THEORY.

Putting together these well known facts regarding this
subj :ct, before proceeding to more doubtful cases, we may
say that the germ theory has an amount of prima facie evi-
dence in its favor which entitles it to careful consideration.
In certain instances, and in a certain sense, the evidence is
complete that the germ theory is true. But when we come
to apply it to infectious diseases in general, we find the
analogies which they present, with the limited class of exam-
ples above enuwmerated, to be unexpectedly feeble, while the
pointx of dissimilarity are numerous and marked. It is not
even enough to discover that in such diseases there are actu-
ally present, in the blood, or in the tissues, or in the secre-
tions, or in the dejections, of the suffering individuals,living
forms of microscopic cryptogams, since the evidence is
rarely conclusive either that these minute bodies are injuri-

ous to the patient or that they were present antecedently to
the attack. Andif, as to the first of these points, the evi-
dence in some cases is satisfactory, as to the second it can
hardly be pronounced to be so in any.

As to the frequent presence of vegetable organisms in the
blood of men or animals suffering under infectious diseases,
it is impossible to entertain a doubt.
the observers who have occupied themselves with this sub-
ject is concurrent to this effect. Coze and Feltz, Klebs, Bur-
don-Sanderson, Klein, and many others, have found bacteria
invariably in the blood of patients suffering under typhoid
‘ fever, small pox, scarlet fever, puerperal fever, pye@mia, and
septicemia.
as the result of his own observations, that in healthy as well
as in diseased blood there are always present two species of
cryptogams, the one algoid and the other fungoid. In the
pustules of small pox, Dr. Salisbury has observed a crypto-
gam described by him as having both a fungoid and an
algoid development, and the spores of this he has also
found in the blood. In cow pox, or in the disease produced
in the cow by inoculation from a small pox subject, only the
algoid form appears. This the discoverer has named zos vac-

varielesa vacciela. In typhoid fever, the same writer has de-
tected a peculiar algoid vegetationdeveloping itself upon the
external surface of the entire body and upon the mucous
membrane of the interior cavities. This he regards as the
efficient cause of the disease, the means by wrich it is pro-
pagated.

The disease which appeared in 1868 among the beef cattle
brought to this city from the West, and which is known as
the Texas cattle disease, was investigated at the time by Dr.
Harris and Stiles of the New York Health Department, who
found the spores of a peculiar species of fungus both in the
blood and the bile of the diseased animals. Specimens of
these cryptogams were sent by these gentlemen to Professor
Hallier, by whom they were successfully cultivated, and
who succeeded in deriving from them three distinct forms of
the fungus. The epizootic which attacked all the horses
of the country twelve months ago was also ‘marked by the
presence of the fungiin the blood and theurine of the ani-
mals affected, which were described by Dr. Endemann, and
by Dr. Charles Am Ende of Hoboken.

About foriy years ago, the yeast plant was discovered by
Cagniard de la Tour,and almost simultaneously by Schwann.
Till that discovery, the chemical theory of disease had a
strong support in the imagined analogy of fermentation. To
the suggestiou, after the discovery, that fermentation is
probably a consequence of the rapid growth of the plant,
there was at first a very general and natural dissent; but
when, in 1843, Helmholtz made a direct experimental test
of the question by placing a fermenting liquid side by side
with one of the same kind not fermenting, both being con-
tained in the same vessel but separated by a membrane
which permitted the mingling of the liquids, but prevented
the passage of the plant, that analogy lost its force; for the
fermenting liquid continued to ferment, while the quiescent
liquid remained quiescent. The case of fermentation as-
sumes now a significance quite the contrary ef that which
it had before seemed to possess, and it began to be claimed
quite as conclusive in favor of the germ theory, as it had
been before in favor of the chemical. This theory,however,
though among its advocates have been, and continue to be,
counted many of the most distinguished physicians and
physiologists of the past and the present generation, has
never met with universal acceptance.

DISEASED CONDITIONS THE PABULUM FOR FUNGI.

What account shall we give, therefore, of the multiplica-
tion of fungi and alga in diseased blood, if these organ-
isms are not the cause of the disease? Simply, that the
diseased condition furnishes to the organisms their pabu-
lum, which is not present in the healthy state. For the
cause of the disease we must, on this supposition, look else-
where,and we shall be compelled, perhaps, to fall back
upon the chemical doctrine of sympathetic decomposition.
Many causes, in fact, produce profound changes in the blood
withwhich parasites have nothing to do. This is true of
the venom of the serpents, and of prussic acid, both of
which produce fatal effects with singular rapidity. Of “the
black death,” which raged in the fifteenth century, Bastian
quotes Hecker as saying that “many were struck as if by
lightning, and died on the spot,” and he cites the testimony
of Dr. Aitken to the fact that, when the cholera reached
Muscat, instances occurred in which only ten minutes
elapsed from the first apparent seizure till life was extinct.
These are cases for which the germ theory affords no solu-
tion.

On the other hand, we have the numerous observations
and experiments of Coze and Feltz, of Burdon-Sanderson
and Klein, of Klebs, of Davaine, of Zahn and Tiegel, and
others, in which rabbits and guinea pigs were inoculated
with bacterious blood drawn from patients laboring under a
great variety of infectious diseases, including pyzmia, sep-
ticeemia, small pox, measles, scarlet fever, typhoid fever,
etc., observations and experiments which seem to leave
little room for doubt that these organisms are, in fact, in
these cases, the vehicles of the infection and the causes of
these several diseases.

Inview of the conflicting character of the evidence sur-
rounding the vexed problem under consideration, the con-
clusion to which the present speaker has been led, if it may
be permitted to one so moderately versed in physiological
science to have a conclusion at all, is that neither the germ
theory of contagious disease, nor the chemical theory, is ex-
clusively true, but that each of these morbific influences has
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The testimony of all :

Dr. J. H. Salisbury, of Cleveland,Ohio, affirma,

ciela , while the entire plant in its double form is called es: the Falls of Niagara, when, reaching the Cave of the Winds

a range of action of its own, and that in some cases it is em-
inently probable that the disease inits inceptionis attributable
to one of these causes, and that is the chemical: but owes its
subsequent virulence mainly to the other, that is, to the pres-
ence of rapidly multiplying vegetable organisms.

Such has been the success of modern measures for closing
up all the insidious appreaches,by which disease has hitherto
effected its entrance into the family, the community, or the
individual organism, as to encourage a hope, even so seem-
ingly wild and visionary, as that a time is coming in which
disease itself shall be utterly extirpated, and men shall be-
gin to live out the days which Heaven intended for them,
‘When that time arrives, if it ever shall, your honorable and
learned profession may find, like Othello, its occupation gone ;
but it will be itself which will have destroyed it, and which
will have established, in doing so, a nobler title to the grati-
tude of mankind than all its untiring labors for the relief of
suffering humanity through centuries of self-sacrificing devo-
tion hitherto have already won.

e ——

The Emotions.

Professor Tyndall, while in this country last year, visited

by descending Biddle’s stairs, he conceived the idea of at-
tempting to pass under the blue waters of Horse Shoe Falls
from that point. He found a guide who was willing to make
the attempt with him, and together, the next day, they
passed through the mist and foam of the roaring cataract,
reached the desired point, and returned in safety. In de-
scribing his emotions at one point in his perilous journey, he
remarks as follows :

“ Here my guide sheltered me again, and desired me to
look up; I did so, and could see, as before, the green gleam
of the mighty curve sweeping over the upper ledge, and the
fitful plunge of the water as the spray between us and it al-
i ternately gathered and disappeared. An eminent friend of
mineoften speaks to me of the mistake of those physicians
who regard man’s ailments as purely chemical, to be met by
chemical remedies only. He contends for the psychological
element or cure. By agreeable emotions, he says, nervous
currents are liberated which stimulate blood, brain, and
viscera. The influence rained from ladies’ eyes enables my
friend to thrive on dishes which would kill him if eaten
alone. A sanative effect of the same order I experienced
amid the spray and thunder of Niagara. Quickened by the
emotions therearoused, the blood sped healthily through the
arteries, abolishing introspection, clearing the heart of all
bitterness, and enabling one to think with tolerance, if not
with tenderness, of themost relentless and unreasonable foe.
Apart from its scientific value, and purely as  moral agent,
the play, I submit, is worth the candle. My companion
knew no more of me thanthat I enjoyed the wildness; but
as I bent in the shelter of his large frame, he said, ¢ I should
like to see you attempting to describe all this.” He rightly
thought it indescribable. The name of this gallant fellow
was Thomas Conroy.”

There is, in this graphic statement of the eminent savan,
a hint at some truths which, physiologically considered, may
be of supreme importance. By agreeable emotions, ner-
vous currents are liberated which stimulate blood, brain, and
viscera.” The ‘‘emotions” of every living person are un-
questionably of more importance to his health, happiness,
and well being than most physicians suppose. Agreeable
emotions are curative in their influence, when coming to the
relief of suffering invalids. Disagreeable emotions produce
disease in individuals who, uninfluenced by them, would be
in sound health. A dyspeptic who, at his own table,
under the influence of depressing emotions, is unable to par-
take of an ounce of food without subsequent distress and
pain,is able, at the table of a friend, under different circum-
stances, to eat a hearty meal without discomfort. It is a
imistake to regard most diseases as resulting from chemi-
cal derangements of the system, and it is a mistake to meet
a majority of diseases with chemical remedies. We have
known physicians who exerted a moral influence over their
patients, which gave them a success more gratifying and
positive than ever resulted from the administration of any
drug. The mind in its connection with the body exerts a
controlling influence; and one of the great secrets in regard
to securing health and longevity is to train the emotions so
as to keep them outside of the cloud which hangs ever ready
to darken our mental and moral horizon.—DBesten Jeurnal
of Chemistry.

MosQUuITO NETTING AS A SURGICAL DRESSING.—The Medi-
cal Recerd remarks that in all those cases where it is desira-
ble to keep up support and pressure,and at the same time
permit the free escape of all discharges from the wound, or
ulcer, or whatever it may be, the ordinary mosquito netting,
used for a bandage, meets all the indications. Bundling
dressings are avoided in this way, the parts are kept cool,
the discharge goes on unrestrained, and at the same time
support is maintained. If the discharge is considerable, a
pad of oakum may be placed beneath the parts to secure the
discharge, thus insuring perfect cleanliness. This netting
serves an admirable purpose in dressing large abscesses;
for instance, when compression and free discharges are to
be associated.

LiQUuIiD NOURISHMENT FOR Sick StoMacHS.—The Dublin
Medical Journal commends the following: An egg, well
beaten up, to which add one pint of good milk, and one pint
of cold water, and salt to make it palatable; let it then be
boiled, and when cold any quantity of it may be taken. If
itturns into curds and whey,it is useless.
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An Obscure Phenomenon in Psychology,

A few months ago awriter in this journalgave us a collec-
tion of facts illustrating the existence of what he calleda
‘“‘mental atmosphere.” Such facts are of much more psycho-
logical importance than they are usually deemed. Indeed,
most scientific writers fear to speak of them, lest censure for
too great credulity be their reward.

This was long the case with mesmerism, until it was in-
vestigated by Dr. Carpenter, and then it proved a valu-
able means of furthering the study of mental phenomena, and
led to the discovery, or at least the correct understanding, of
the automatic cerebral action. This interesting function of
the mind is closely connected with more recondite powers
by which the brain, or rather the action of the brain, its
rhythmical workings, become in some yet unknown manner
in accord with workings of other brains, so as to lead to the
rise of the same idea in two minds. If, with Fgghner
(still the best authority on all psycho-physical questions),
‘we regard thought action as the manifestation of a series of
vibrations subject to mathematical laws akin to those which
govern the senses of sight and hearing, then the explan-
ation which suggests itself to these instances of persons en
rapport, or clairvoyant, is that the thought vibrations are
detected by the consciousness as isochronouswith those in a
another mind, somewhat as a musical ear will detect con-
cord between the pitch of two sounds, when ordinary per-
sons cannot. o

But we care less just now to substantiate this theory than
to illustrate the facts for which we are seeking explanations.
Two remarkable and well attested instances have been laid
before the profession in the last few months, in the pages
of the Chicago Medical Journal, in the numbers for June and
September.

The first isrelated by Dr. George W. Kittell, of Shabbona,
I1l. A young lady cut her head severely with a pane of glass,
imbedding a number of small fragments in the wound. It
was not attended to properly at first, and in a few months
“the pieces of glass actually removed, from the crown of her
head to the soles of her feet, were numbered by thousands. ”
This looks very much like one of those aggravated cases of
hysterical dementia which, in their love of self-inflicted suffer-
ing, have always been the puzzle of the wise and the wonder
of the vulgar. In this wretched condition she survived from
1865 to December 1872, when death from exhaustion super-
vened.

The part of Dr. Kittell’s description we wish to call atten-
tion to is the following:

** One curious phase in her history should be noticed. I
refer to clairvoyance.

¢ In this case it was not produced by mesmerism, but by
chloroform, and she became more and more susceptible to its
influence. In the latter stages of the case, this state came
on occasionally from over excitement.

‘“ Before the accident which introduced the case, she was
given chloroform for the purpose of baving a tooth extracted.
The doctor who administered it bad not always kept that
moralrectitude, in some particulars, which becometh a phy-
sician. Shortly after the inhalation commenced, she began
to upbraid him for his conduct. The doctor was frightened,
and accused a man, the only one beside himself who knew
the circumstance, of telling. The man protested he was
innocent, for he really was. When Miss Low returned to
consciousness she knew nothing of what she had said, or of
the occurrence she had related.

‘“ My first knowledge of this effect of chloroform on her
came in this way : Afterremoving some glass one day, and
while she was still under the influence of the anzsthetic, I
was called out for a private interview. The weather being
pleasant, wa stepped into the orchardand sat down under a
tree. When I returned she remarked ¢ you thought yourself
very 'cute when you went into the orchard to talk ; but I heard
it all.’ I then asked her to tell what she heard, and she related
our conversation correctly. She had not left the bed in my
absence, and could not see the orchard, as it was on the
other side of the house. In fact, she was apparently un-
conscious the whole time ; and when she had fully recovered
from the influence of the chloroform, she knew nothing of
whathad been done or said. I had known her to say strange
things while anzsthetized, but till now had not understood
it.

¢ Sometimes, after having taken chloroform, she would
rise in her sleep and go miles, in her night clothes, to find ar-
ticles that had been lost. She never had any knowledge of
these nocturnal expeditions in her waking state, except the
proof afforded by the presence of missing articles, and the
condition of the bed in the morning.

“Her clairvoyant state was another existence to her.
When in this state she would tell anything that had trans-
pired at other times, while in the same condition. I have
given her chloroform in enable her to find lost articles, which
she could always do. Some little thefts, and sometimes big-
ger ones, were made known in the same way.

“ When very sick she was often delirious, sometimes for
hours, which led many people to suppose she was insane,
and some said she was possessed of the devil, It was from
this fact that the horse thieves escaped punishment; many
would take oath in court against her sanity. She was the
principal witness; and popular prejudice, backed by some
physicians for no laudable purpose, carried the day.

“To relate all that she said and did, while clairvoyant,
would make a long and interesting chapter. The most in-
teresting occurrences of this kind must be omitted because
of their length. If any doubt is entertained as to the truth
of these statements, any further proof desired will be gladly
furnished by the author.”

An example, not dissimilar in kind, but furnished by a

September, by Dr. Henry M. Lyman, Professor of Chemistry

in Rush Medical College, Chicago. The person was Mr.
Brown, known as the “mind reader,” twenty-one years of
age, sound in body and mind. He exhibited his peculiar
power by finding, blindfolded, any object which Dr. Lyman
secreted in an adjoining room. To do this, he was obliged
to be in physical contact with the person who had secreted
it. He did not pass into a condition of trance,but claimed to
be guided by a sort of subjective appearance of light. His
power varied with the temperature and with his own feel-
ings. It depended also on a distinct knowledge of the
whereabouts of the article, on the part of the person who
conducted him.

Though neither of these examples present novel features,
they are valuable because carefully established by compe-
tent observers. The deductions from them clearly include
the position that the function of cerebration can be stimula-
ted and directed by other means than those ordinarily con-
sidered exhaustive. The thought vibrationsare not bounded
by the superficies of the body,nor by the peripheral extremi-
ties of the nerves, but are continued beyond in space, doubt-
less under some law of decreasing intensity, until, perhaps,
they are metamorphosed into some other form of motion, or
else become extinguished.

Certain brains, usually but not always in abnormal condi-
tions, are impressed by these vibrations with sufficient force
to cause the cerebral action to rise to the level of conscious
thought, and hence this singular power of ‘‘ reading the
thoughts of others.” The physiological laws which are here
involved are those especially which explain the phenomenon
of consciousness; and as these are of very extended bearing
in other branches of psychology, we shall defer entering
upon them until some future occasion.—Medieat and Surgi-
cal Journal.

e e A - A
" The New Daily Newspaper,

Inter Ocean, of Chicago, congratulates itself on its already
large daily circulation, having increased 25,000 copies during
the past ten months. and adds that its regular edition fills
eighty large mail sacks. Our contemporary modestly dis-
claims the honor of its success and virtually ascribes it to the
favor of the people; but it seems to us, at least so far as our
own experience extends, that the people are not in the habit
of converting journalistic enterprises into success unless
there be overwhelming reasons, which in fact prevent their
doing anything else. Hence, even at the risk of offending
its modesty, we are obliged to take issue with JInter Ocean,
and to assert that, unless it had been edited and managed in
the very admirable manner which has characterized it
in the past and at present, its popularity might still be an
affair of the future. At all events, we congratulate our con-
temporary upon its prosperity, and cordially wish it the
brilliant career to which, from its excellence as a journal, it
is fairly entitled.

-
DECISIONS OF THE COURTS,

United States Circuit Court=--District of Massachu~
setts,
RUBBERWRINGER PATENT.—JAMES B. FORBYTH 9. CHARLES M, CLAPP ¢! @/,

SHEPLEY, J.

Without at this time stating the conclusions to which thecourtarrived in
relation to several questionspresentedin this care, it will be sufficient for
the flapoaidon: of the canse to state thedecisionof ite court upon the ques-
tion nf infringemuent. For a proper consideration of this question, it is
necessary to consider the state of the art at the time of the alleged inven-
tion of Forsyth.

Rubber rolls for wringers were first made in the form of tubes or hollow
cylinders, and expanded on to a plain shaft. Then attempts were made to
gécure the ro)l more firmly to the shaft, first b¥ winding the shaft with wire
and afterward with twine. An cffort was mRdi to secure a more lasting
union to the shaft by fercing the tube upon a heated shaft. Next followed
a mode of making the shaft {tself of two or more parallelrods. Therubber
rolls fiist made with a number of holes correspondingto thenumberof rods
were forced on to these rcds which were then connected at their extremi-
tles. Canvas was_also interposed between the sbaft and the roll and ce-
mented to both. Various other devicesappear to have been resorted to for
the purpose of fastening more fimn ly the tube to the shaft. The purposeof
all of these inventions was to mak ea more perfect cennection of the elas-
tic roll with the metallic shaft.

The difficulty which Forsyth thought he saw, and which he clalmed had
not been obviated by any of the other devices, was not 80 mucn the separa-
tion of the roll from the shaft, at the lines or points of connection, as the
tendency of the strain on the rolls when in use to a destruction of the bod
of the roll itself. His theo y was that, while the connection, of the shaft
with the homogeneous body of the roll constricted on to theshaft, was suf.
ficlent for all practical purposesin theuse of a wrlngln% machine, the
real difficulty to be overcome was that the particles of rubber in contact
with the shaft separate and tear away from the rest of the rubber compos-
ingthe body of the roll. He acted upon the hypothesis that, while the va-
rious connections of the roll with the shaft were sufficientto withstand the
strain, a portion of the body of the roll would break away from the portion
retainingits connection with the shaft by a girocess of disruption or rend-
ing asunder of the body of the roll itself. e commenced, thEreugon, a
series of experiments, the ob}ect of which was to substitute for the homo-
geneous rolls in use aroll with a tougher, stronger, and less elastic sub-
stancein thelinterior than in the exteriorportionot theroll. Aftertrymg
variousmethods to accompligsh this result by the addition of fiberousor
other non-elastic material to the stock of which the interior of the roll was
composed, he finallyconstructed aroll withfiberous material arranged inthe
interior portion of "the tubular roll in & manner which,in an expression
proximately descriptive, he calls rsdiallf. A sheetof cloth, with a thin lay-
erof vulcanizable compound on each gide of it, is first cut into long strips,
““hiag” or diagonally across tbe threads or fibers of the cloth. Several ot
these long strips are placed upon each other and pressed together until the
surfaces of rubber or vulcanizable compound are cemented and permanent-
ly united. The sheets thus formed are cut into strips or bands of sultable
width to admit of their being easily wound on a mandrel{, or the shaft of a
roll, in such a manner that the fibers of the cloth will radiate from the man-
drelor shaft. Asshown v the drawing accempanying his specification, it
i8 obvious that each thrend would thus extend from the interior to the ex-
terior of the fiberous portion of the roll in ajcurved radial line, the threads
erossing each other, and such threads being nearer together at the core or
axis,and separated further from each other as the distance from the core
or axis increases. The rollis then made up to the desired size by windin
rubbershects around it coated with cement, when it is placed in ‘molds an
subjected to the vulcaniztng process, therubberin its soft and plastic state
filling up allcrevices around and between the layers and incorporating the
parts together. In this way it is claimed that *“the tenacity of the roil and
the degree of adhesiom of t heparts aremuchincreased, and the position of
the fiber is better adapted to resist any tendency of the roll to becomeloose
and turnon its shaft when subjected to a strain.”

Charles McBurney hadinvented and manufactured at the works of the
Boston Belting Company a tubesubstantially,if not precisely, like the tube
of Forsyth. Noappreciable material distinction canbediscoveredbetween
the moges of making the McBurney and the Forsyth tube,or in the tubes
themselves when maie on a mandrel. McBurney’s tubes and their mode of
manufacture are represented by exhibits ten to fourteen, inclusive. These
tubes were made of all sizes, from three quarters of aninch to an inch and
a half thickness of tuhln§, and sold in tubes to consumers, 7The purchagers
cut them in sections or rings for stufing boxes. Such a tube constricted on
to a shaft would be Forsyth’s roll. Forsyth does not describe any particu-
lar mode of connecting the tube with the shaft. Heleaves that tobe effect-
ed by any of the old and well known processes in uge. All that can with
any show of reason be claimed for hisroll is the combination of an old tube
with an old shaft in a mode which was old to accomPlish a new and useful
result.

Treatingitas avalidpatent for thisnew combination of an old shaftwith
an old tube by old means of eonnection,for the purpose of considering the
question of infringement in the light of the state of the art as existing whe
he made his roll, we now proceed t o examiune the construction of the Moul-
ton rollas actuallymade and relied upon as an {nfringing device.

The Moulton roll,as manufactured by the respondents, was made by ap-

plying ‘raueversely to a sheet, or between two sheets of vulcanized rubber,
a iayer or range of strands of fiberous Material and cutting this eheet into
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ribbons of the desired width at right angles to the length of the strands.
These ribbons are folded in the center,and a metallic wire is inclosedin the
fold and wound spirally about the shaft. under great torsion,from end to
end between the Journals, the wire b:lngz fastened to the shaft at each ex-
tremity. A cylinder orsleeve of rubber lx applied over the surface, and the
whole is subjected to a vulcanizing processuntil the whole mass of the roll
is thoroughly compacted together. The wire is so “lzhtly wound under
pressure that it, in fact, becomes a part of the shaft. 'The fiberous threads
are, in fact,loops which passinto one orifice and out at another in theme-
tallic shaft, their ends extending strictly radially into the body of theroll.

There {8a radical and obvious difference in the function of ‘the fibers in
the tworolls. Theirsimilarity consists in the fact thatthe fibers in one are
arranged in curven radial diverging lines, extending in a direction toward
the periphery of the roll, and in the other in radial lines extending in the
same direction. In both of them the effect of the fibers is more or less to
diminish the elasticity of the interior portion of the resiliert roll ; but in
the Moulton roll, as made bf’ the respondents,not to any material or scarce-
ly appreciable extent. Their difference consists in the function they per-
form. Theinnerendsof the fibers in the Forsyth tube touch or nearly
touch the shaft. They do not fasten therubber compound to the shaft, or
ald infasteningit. The ends of thefibersthemselves are not fastened to the
shaft except so faras they are cemented by the vulcanizable material. The
vulcanizable material holds the ends of the fibers up to the shaft instead of
the fibers performing that function for the vulcanizable compound. The
innerends of the fibers in the Forsyth roll were attached to the rigid por-
ticn of the rollresting ubon the shaft,and the outer ends extended from
this rigid portion toward the circumference of the roll, thus tending to se-
cure the ‘“ adhesion of the jurt:” of the roll to each other,at which he
aimed, a8 well a8 to limit th mobility of the rubberintowhich thev extend.
If McBurney’s tube, or Forgyth’s, be constricted unon a shaft which is ton
small, or insufficiently cemented or connected to (i shaft by any of the
then existing modes of connection in an imperfect manner.so that the
shaftturnsin the tube, that result would not be owing to the fact that the
fibers of Forsyth failed to perform perfectly their function of confining the
rigid portion of the roll to the more elasticportion of it, and of limiting the
mobility of the rubber 1n which they are buried. So, when the roll is sub-
Jected to strain by the passage of the sliver of cloth between the rolls of a
wringer, causing the outer surface to be compressed in one place-and ex-
panded in others, the fibers iu the inner portion of the Forsyth roll do un-
doubtedly tend to prevent the budr of the roll from huing separated from
the shaft; but they do not effect this result by reason of “helr attachment
to the shaft preserving the connection between the shaft and the rubber,
but by reason of their acting at the same time to preserve the form of the
inner and more rigid portion of the tube, and keep up the adhesion of such
parts with the outer portions where the mobility and resiliency is greater.
But perfectly as the fibers may perform this function, a tube imperfectlv
cemented to the shaft may still, for that reason alone, turn on the ghaft in
the Forsyth roll.  Now, the loops or bows in the Moulton fibers enter the
shaft, and the ends of the fibers extend like ** staples’ (which theyresemble
in form) into the body of ¢he roll, for the purpose of securing the interior
of the resilient body to the shaft. The fiberous loop i to be taken as a
whole. The parts of the fibers which extend from tge interior toward the
exterior of the rubber roll would not operate to confine the rubber to the
shuft' without the ltm{m. By none of the methods in use at the date of For-
syth’spatent, of mulking the connection between the shaft and the rubber,
was the connection muts: any more tenacious by presenting thé ends of the
fiber to the surface of the shaft. In some of them the presence of the ends
of the fibers lessen the adhesion by as much as it displaced tharubber. The
principal function of the fibers in"the Forsyth tube, as before stated,is to
make theinner portion ofthe tube more rigid, andto tiethe more rigid to
the more elastic portion of thetube. Now, in the Moulton roll, as manu-
factured by the respondents, the vrincipal function of the fiberous loops is
to tie the rubber to the shaft, and thev do not create any materinl rigidity
in the interior portion of the tube. The method of fastening in the Moul-
ton rollis an inseparable part of the rollitself, being necessarilyconstruct-
ed and built up with the rol) and constituting the inner porticn of the roll.
Itis not adaptableto Forsyth’stube,nor is Forsyth’s tube capable of having
Moulton’sfastening applied toit. Because Forsythborrowed from McBur-
ney his method of constructing the interior of a tube with fibers of cloth
arranged in radial curves, 1t would be the hight of injustice to allow him to
monopolize any use of fibers for any purpose wha'‘ever in a wringer roll, if
the ends of the fibers extended in a radial direction into the body of theroll,
His reissued patent,examinedin thelight of the invention described in the
original patent, if valid, must be limited to such a mode of introducing the
fibers of a woven texture radially into the tube for the purpose indicated,
without rezuri to the mode of fastening to the shaft.

The_vour? will Jook beyond the mere form of words_in the claim of a re-
issuedpatent; andevenlif, on theface of the reissued patent,it does not
embrace anything not described or suggested in the orlgl'ina]. never heless,
the court willascertain whether there is any ~ubstantive invention ade-
quate to support & claim ingeniously worded, ot so much for the purpose
of describing what the patentee really invented as of gradping within its
termssome contrivance not within the knowledge or ~untumplution of the
patentee, and for that reason, not by reas-n of inadvertency or mistake,
not embraced in the claims of the original patent.

Clumparingeg the two rolls, as we have done in sorne more essential partic-
ulars, and without recapitulating other points of difterence, enough has al-
ready beenstatad to show that, so radically different is the structure of the
rollg, an¢ the function of the fiberous material, and its mode of operatio,
that the Moulton roll, as manufactured by the respondents, is clearlyno in’
fringement upon a.n%'thim; secured to Forsyth bﬁ his reissued patent.even

iving to the invention claimed in that patent the fullest scope claimed for
btigime evidence of Forsyth himself and the expert testimony introduced
¥ him.

Bill dismissed.

Witliam Whiting and James E. Maynadier, for complainant.

enjamin B. Curtis and George L. Roberts, for defendants.]

Reeent Americon and Loveigh FPutents.

Improved Cigarette Machine.

Joseph De S. Ruiseco, Paris, France.—In using this machine, the tobacco
is placed in a receiverabove a distributing apparatus, which causes a gaged
quantity of tobacco required for a cigarette to drop down to a compresso:
beneath, by the compressing action of which the tobacco, being rolled up
is inserted afterward into a paper tube ready to receive it, by means of a
peculiar device. The paper sheets are laid into a rectangular box of the
likesection to the surface of the cigarette paper. A piston is corstantly
acting on the heap of sheets, and compels them to lean agairst a plate
which is called ‘“a hand,” forming one end of the box,and intend=d tc
catch them one by one, and carry them to the rollingrod, whereby the same
are formed into tubes. The paper sheet is rolled up within a cylindrica
tube or mold, split through one of its generating lines, which split one edge
of said sheet enters, and is caught by the rolling rod, that is set rotatins
within the said mold. The lower end of the rolled up sheet is, togethe
with the mold, carried up to the compressor containing a roll of tobacco
which is then, by another rod,driveninto the paper tube. The mold move:
anew and presents the rolled sheet containing its tobacco, and having itt
lower end folded up, to the action of the upper end folders, when the cigar
ette is completed, and the mold returned to its starting point, or under th
rolling rod. On its entering the mold, the rod drives out the made cigar
ette, and gets hold of a new sheet, which undergoes the very same opera
tione as the foregoing one. From what has been said, the making of :
cigarette consists of three different operations, effected simultaneousl
with three different molds, 8o as to obtain a threefold speedy manufactu
ing action. The first operation consists in taking a sheet, rolling it, an
folding the lower end thereof. The second operation consists in intrc
ducingthe tobacco into the paper tube thus formed, and the third and las
operation consists in folding the upper end.

Improved Spring for Chairs.

William T. Doremus, New York city.—This invention has for its objec
tofurnish an improved spring for use upon articles of furniture, whic
shall bereadily adjusted to give it any desired tension. The inventio
consists in al improvedspring,formed by the combination with each othe
of the two rubber blocks,between which is placed the middle part of a 1
shaped bar. Another U-shaped bar is passed between the arms of the bt
above mentioned, and thus passes around both the rubber blocks. A yok
passes along the upperside of the upper block, and the various parts «
thespring are connected and held in place by two bolts which pass throug
the yoke throughnotchesin the ends of the rubber blocks and through tl
middle part of the U bar. By this construction, by tightening and loose
ingthenuts of the bolts, the tension of the spring may be regulated as r
quired. Suitable construction adapts the spring for use in connecting
chairseat to its pedestal.

Improved Harrow.

Milas K. Young, Glen Haven, Wis.—This invention consists of a coup
of pulverizing bars in front, four, more or less, bars with knives or tee
behind them, and a wide pulverizing bar behind the toothed bars, all co
nected together a few inches apart by chains, to be drawn sidewise overt]
surface. The toothed bars are arranged obliquely to eachother to give
side draft to the teeth or cutters, to some extent. The knives incline fro
the front backward so as to rise upen the clods, etc., and cut them by pres
ing downward; but they can be made to point forward and downward
be used like a colter by reversing the bars.

Improved Means tor Propelling Vessels.
JohnO’Neil, New York city.—Thisinvention relatesto improvements
the class of propellers formed of oscillating paddles; and it consists, chi:
ly,in thearrangement of the upper pivot for the slotted stems of the ps
dles to shift forward or backward of the vertical plane of the crank, so
to hold the paddles insuch manner that they dip verticslly into the wai

andthussave the l08s of power due to beating it obliguely.
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